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Abstract

This paper reviews and proposes additional research concerning the role of publicly
reported financial accounting information in the governance processes of corporations.
We first discuss research on the use of financial accounting in managerial incentive plans

and explore future research directions. We then propose that governance research be
extended to explore more comprehensively the use of financial accounting information
in additional corporate control mechanisms, and suggest opportunities for expanding
such research. We also propose cross-country research to investigate more directly the

effects of financial accounting information on economic performance through its role in
governance and more generally. r 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

In this paper we evaluate and propose additional economics-based empirical
research concerning the governance role of financial accounting information.
We define the governance role of financial accounting information as the use of
externally reported financial accounting data in control mechanisms that
promote the efficient governance of corporations.
We adopt the classic agency perspective that the separation of corporate

managers from outside investors involves an inherent conflict. Corporate
control mechanisms are the means by which managers are disciplined to act in
the investors’ interest. Control mechanisms include both internal mechanisms,
such as managerial incentive plans, director monitoring, and the internal labor
market, and external mechanisms, such as outside shareholder or debtholder
monitoring, the market for corporate control, competition in the product
market, the external managerial labor market, and securities laws that protect
outside investors against expropriation by corporate insiders.
Financial accounting information is the product of corporate accounting and

external reporting systems that measure and publicly disclose audited,
quantitative data concerning the financial position and performance of publicly
held firms. Financial accounting systems provide direct input to corporate control
mechanisms, as well as providing indirect input to corporate control mechanisms
by contributing to the information contained in stock prices. A fundamental
objective of governance research in accounting is to provide evidence on the
extent to which information provided by financial accounting systems mitigate
agency problems due to the separation of managers and outside investors,
facilitating the efficient flow of scarce human and financial capital to promising
investment opportunities. We believe that governance research is important for
developing a complete understanding of the impact of financial accounting
information on the allocation and utilization of resources in an economy.
The largest body of governance research in accounting concerns the role of

financial accounting information in managerial incentive contracts. The heavy
emphasis on managerial compensation derives from the widespread use of
compensation contracts in publicly traded U.S. corporations, the availability
of top executive compensation data in the U.S. as a result of existing disclosure
requirements, and the success of principal–agent models in supplying testable
predictions of the relations between available performance measures and
optimal compensation contracts.
In Section 2, we review and critique the existing compensation literature in

accounting, including the literature examining the role of accounting
information in determining managerial turnover. Our discussion develops the
theoretical framework underlying much of this work and evaluates existing
empirical evidence. We also provide an historical overview to trace the
economic roots of compensation research in accounting, discuss empirical
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research concerning the prevalence and trends in the use of financial
accounting numbers in managerial compensation plans, and offer suggestions
for future compensation research.
While Section 2 focuses on one particular control mechanism, managerial

compensation plans, researchers also have examined the role of accounting
information in the operation of other governance mechanisms. Examples include
takeovers (Palepu, 1986), proxy contests (DeAngelo, 1988), boards of directors
(Dechow et al., 1996; Beasley, 1996), shareholder litigation (Kellogg, 1984; Francis
et al., 1994; Skinner, 1994), debt contracts (Smith and Warner, 1979; Leftwich,
1981; Press and Weintrop, 1990; Sweeney, 1994), and the audit function (Feltham
et al., 1991; DeFond and Subramanyam, 1998).1 A detailed review of this extended
literature is beyond the scope of this paper. However, in Section 3, we provide
examples of such research and suggest ideas for direct extensions. These suggestions
include a more comprehensive investigation of the use of financial accounting
information in a variety of control mechanisms, the consideration of interactions
among control mechanisms, and the impact of limitations of financial accounting
information on the structure of control mechanisms.
The research discussed in Sections 2 and 3 suggests that the governance use of

financial accounting information likely affects the allocation and utilization of
resources in an economy. In Section 4, we propose empirical research to inves-
tigate more directly the effects of financial accounting information on economic
performance, with an emphasis on the governance effects of accounting.
We begin Section 4 by discussing three channels through which financial

accounting information can affect the investments, productivity, and value
added of firms. The first channel involves the use of financial accounting
information to identify good versus bad projects by managers and investors
(project identification).2 The second channel is the use of financial accounting
information in corporate control mechanisms that discipline managers to direct
resources toward projects identified as good and away from projects identified
as bad (governance channel). The third channel is the use of financial
accounting information to reduce information asymmetries among investors
(adverse selection).
The research proposed in Section 4 concerns four issues. The first issue is

the aggregate economic effects of financial accounting information through

1We thank Richard Sloan for supplying these citations and for encouraging us to include them in

our review.
2The use of financial accounting information for the identification of good versus bad projects is

broader than just identifying good and bad opportunities for investing financial capital. It also

includes the identification of opportunities for increasing the productivity of assets in place, and the

identification of good versus bad opportunities for current and potential managers and other

employees to invest their human capital. Hence, the first channel is a means through which financial

accounting information can enhance the allocation and utilization of both financial and human

capital.
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all three channels. The second issue is the economic effects of financial
accounting information specifically through the governance channel. The third
issue is how the economic effects of financial accounting information through
all channels, and through the governance channel alone, vary with other
factors, including the auditing regime, communication networks, financial
analyst following, relative importance of financing from capital markets
relative to banks, legal environment and other corporate control mechanisms,
the concentration of production within versus across firms, political influence
over business activities, and human capital. The fourth issue is how the
economic effects of financial accounting data through the governance channel,
and in total, vary with specific properties of financial accounting systems.
Cross-country designs represent a powerful setting for investigating the four

issues proposed in Section 4 because of significant cross-country differences in
both financial accounting regimes and economic performance. In addition, vast
cross-country differences in the legal protection of investors’ rights, commu-
nication networks, and other institutional characteristics enable researchers to
explore how the economic effects of financial accounting information vary with
other factors.
Recent research in economics has laid important groundwork for the

research proposed in Section 4. Economic and finance theories linking
information, financial development, and economic growth motivate investiga-
tion of the relation between financial accounting information and economic
performance. And recent empirical research in economics and finance has
developed designs and databases for testing the cross-country relation between
a variety of institutional characteristics and economic performance.
Furthermore, this emerging literature in economics and finance has

generated new evidence that the protection of investors against expropriation
by corporate insiders is an important economic issue. La Porta et al. (1997,
1998) document substantial cross-country differences in the protection of
investors against expropriation by insiders from laws and their enforcement.
Beginning with these influential papers, there has been a surge of empirical
research concerning the economic effects of the differential legal protection of
investors’ rights from country to country.3 Collectively, this research

3These papers document that at least some aspect of a country’s legal protection of investors’

rights is related to, among other things, economic growth (e.g. Rajan and Zingales, 1998a; Carlin

and Mayer, 2000; Demirguc-Kunt and Maksimovic, 1998), level of corporate investments in

physical capital and R&D (Carlin and Mayer, 2000), allocation of corporate funds to the highest

valued investments (e.g. Wurgler, 2000), dividend policies (e.g. La Porta et al., 2000), firm valuation

and the ratio of stock prices to cash flows and book value (La Porta et al., 1999b; Lombardo and

Pagano, 1999), beta-adjusted stock returns (Lombardo and Pagano, 1999), the amount of firm-

specific information impounded in stock prices (Morck et al., 2000), cross-listings and home

country equity offerings (Reese and Weisbach, 2000), and IPO underpricing (Lombardo and

Pagano, 1999).
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documents a significant relation between a country’s protection of investors
against expropriation by corporate insiders and the domestic development and
efficiency of financial markets, costs of external capital, and economic growth
and efficiency. Such evidence supports the La Porta et al. (1997, 1998) view that
the protection of investors against expropriation by insiders has important
economic effects. Together this evidence, along with new evidence of a positive
relation between financial accounting information and economic performance
(Rajan and Zingales, 1998a; Carlin and Mayer, 2000), suggest that the
governance role of financial accounting information is likely to generate first-
order economic effects.
We expect the research proposed in Section 4 to generate new evidence on

the significance of the economic effects of financial accounting information
from all sources, and from the governance role of financial accounting
information specifically. We also expect the proposed research to identify
institutional factors that influence the total economic effects of financial
accounting information, as well as the factors that influence the economic
effects of financial accounting information through its governance role.
Finally, we expect the proposed research to generate new evidence on the
properties of high- versus low-quality financial accounting systems from the
standpoint of the total economic effects, and from the standpoint of the
economic effects of financial accounting information through the governance
function.
In Section 5, we describe the relation between governance research and

other economic-based research in accounting. We argue that future research
on the connection between the governance use and capital markets
use of financial accounting information is important for developing a
more complete understanding of the effects of financial accounting informa-
tion on economic performance, and make suggestions for exploring
this connection. In Section 5, we also make further suggestions for
future capital markets research that naturally emerge from our consi-
deration of the channels through which financial accounting information
affects the economy, and from consideration of the potential
interactions between financial accounting regimes and other institutional
characteristics.
In Section 6, we provide a summary, and an important caveat to help put

our suggestions for future research in perspective. As we indicate there, we do
not intend that our suggestions for future research be viewed as complete in
terms of either the hypotheses or empirical designs that can be used to
investigate the governance role of financial accounting information. Nor are
we certain that our suggestions will stand up to scrutiny. Our hope is that
our suggestions will stimulate other accounting researchers to reflect on
new possibilities for testing the efficiency effects of financial accounting
information.
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2. Accounting information and managerial incentive contracts

This section contains our review and critique of existing research on
managerial incentive contracts and accounting information. Much of the
empirical research in this area focuses on the cash compensation (annual salary
plus bonus) of top executives (most often CEOs) of public firms in the United
States. This literature is at a mature stage of development, with the same basic
compensation data set underlying many of the studies. Further progress will
require creativity and a broader perspective to isolate research designs that
significantly advance our understanding. In addition to the literature on top
U.S. executives, there are developing literatures focused on compensation of
business-unit managers within the hierarchies of large firms and of top
executives of non-U.S. firms. These developing literatures hold significant
promise, although data availability will continue to represent a fundamental
constraint on progress here. In what follows, we develop the theoretical
framework underlying much of this research, provide a general discussion of
empirical design and econometric issues, and review and analyze existing
research studies. Our objective is to analyze critically what has been
accomplished in order to set the stage for further advancement.
Before turning to our main discussion, we first offer some broad impressions

of the existing literature. Overall, this literature has produced a rich portrait of
executive compensation contracts. It documents that financial accounting
measures, especially measures of profitability, are extensively used in executive
compensation contracts. There is evidence of widespread, explicit use of
profitability measures in the annual bonus plans and in the long-term
performance plans of corporate executives. The implicit use of profitability
measures in the board of director’s evaluation and compensation of top officers
is supported by a robust, positive statistical relation between profitability
measures and various measures of executive pay, including managerial
turnover probabilities.
The literature also documents important trends in the use of accounting

numbers in top executive compensation contracts in the U.S. There is statistical
evidence that over the last three decades, accounting profitability measures
have become relatively less important in determining cash compensation of top
executives, as these plans have shifted toward the use of alternative
performance measures. In addition, cash compensation itself appears to have
become a less important component of the overall pay–performance
sensitivities of top executives. Evidence shows that in recent years, the total
sensitivity of executive wealth to changes in shareholder wealth has become
dominated by executives’ stock and stock option portfolios, as opposed to cash
compensation or other components of executives’ pay packages. The sensitivity
deriving from cash compensation is generally swamped by that deriving from
stock and stock option portfolios. The reasons for these shifts in compensation
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plan design are not well understood. There is clearly a challenge here for
accounting researchers to understand this decline in the ‘‘market share’’ of
accounting information in top executive compensation, including an under-
standing of cross-sectional differences in the declining importance of cash
compensation. It is also the case that future compensation research focused on
the role of accounting information in the cash compensation of top U.S.
executives must be prepared to defend its relevance in the face of this decline in
market share.
Finally, a substantial theory-based empirical literature investigates implica-

tions of the tradeoff between risk and incentives derived from standard
principal–agent models. A primary implication of this theory is that contracts
should substitute away from accounting numbers as the ‘‘noise’’ in accounting
measures relative to the noise in alternative performance measures increases.
Overall, the evidence on this issue is mixed: some studies find evidence of a
shift, others do not. The mixed nature of these results is consistent with similar
findings in the economics literature (see the discussions in Prendergast, 1999a).
This suggests the possibility that empirical proxies used are not capturing the
true noise construct, or that the classical principal–agent model, with its
emphasis on risk-incentive trade-offs, does not fully capture the contracting
environments under study. Beyond these mixed noise results, the literature
reveals systematic patterns on when and where accounting numbers have
relatively more or less contracting value. For example, there is evidence that
firms substitute away from accounting earnings towards alternative perfor-
mance measures as firms’ growth opportunities increase, that the incentive
weight on earnings increases with the intensity with which earnings are
impounded into stock price, and that boards of directors distinguish among
components of earnings in determining annual bonuses.
Before proceeding, it is important to note that this paper does not offer a

complete overview of research into incentive compensation. Research into
incentive compensation is vast and spans a number of disciplines including
economics, finance, sociology, and psychology. For the interested reader, there
are a number of excellent recent reviews of the broader economics literature.
For example, Rosen (1992) and Prendergast (1999a) discuss the broad sweep of
theoretical structures developed in economics to explain incentives in firms
(e.g., sorting models, incentive compensation contracts, tournament theory,
subjective performance evaluation, career concerns, etc.) and evaluate the
empirical evidence brought to bear on the validity of these theories. Gibbons
(1998) evaluates four strands of agency theory research: static models of
objective performance measurement; repeated models of subjective perfor-
mance assessments; incentives for skill development; and incentive contracts
between versus within organizations. Murphy (1999b) introduces and surveys
research on executive compensation, including a vast array of statistical
information drawn from publicly available sources and survey instruments.
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Pavlik et al. (1993) usefully catalogue the empirical executive compensation
literature. Finally, Indjejikian (1999) provides a discussion of the compensation
literature from a managerial accounting perspective. We complement these
existing papers by providing an evaluation of economics-based compensation
research directly concerning accounting issues.

2.1. Historical perspective on executive compensation research

A substantial literature examines the use of accounting information in
incentive compensation contracts. Much of this work relies on economic
theory, and is best understood in the context of the broad sweep of economic
research on executive compensation. The roots of corporate governance
research can be traced back to at least Berle and Means (1932), who argued
that management ownership in large firms is insufficient to create managerial
incentives for value maximization. Given the widespread existence of firms
characterized by the separation of control over capital from ownership of
capital, corporate governance research has focused on understanding the
mechanisms that mitigate agency problems and support this form of economic
organization. Scholars have isolated a number of pure market forces that
discipline managerial behavior. These include product market competition
(Alchian, 1950; Stigler, 1958), the market for corporate control (Manne, 1965),
and labor market pressure (Fama, 1980). However, despite these market forces,
there evidently remains a residual demand for additional governance
mechanisms that can be tailored to the specific circumstances of individual
firms. This demand is documented in the large body of economics research
examining boards of directors, compensation contracts, concentrated owner-
ship, debt contracts, and the role of securities law in disciplining managers to
act in the interests of capital suppliers (see Shleifer and Vishny (1997) for an
insightful review of this literature). A separate compensation literature has
evolved as a branch of governance research.
The early compensation literature addresses the structure and level of

compensation, with some focus on the nature of the firms’ objective function
(Marris, 1963; Williamson, 1964; Baumol, 1967). These early papers
empirically examine whether the level of executive pay responds more to the
profitability of the firm (posited as the shareholders’ objective) or sales (where
size was assumed to be the opportunistic objective of managers). These studies
use a variety of specifications and produce a wide range of results: some find
that cross-sectional variation in compensation is more related to firm size than
earnings, while others find that profits matter more, and still others that both
matter. Rosen (1992) points out conceptual and econometric difficulties in
drawing powerful inferences from this line of research. In particular, he notes
that this work is plagued by multi-collinearity and serious interpretation
problems (e.g., if larger firms are led by managers with larger marginal
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products, then a correlation between size and pay will not necessarily imply
opportunistic behavior). An empirical regularity documented in this literature
is that the elasticity of annual cash compensation with respect to sales is in the
0.2–0.3 range. This result appears to be relatively uniform across firms,
industries, countries and periods of time (see the discussion in Rosen, 1992).
More recently, Holthausen et al. (1995a) found that the compensation levels of
business unit managers at large U.S. companies also exhibit a positive elasticity
of approximately 0.30 with the size of the business unit.
More recent compensation research evolved concurrently with significant

developments in the information economics literature, and in particular the
principal–agent model. Principal–agent theory formally models issues of
performance measurement in an optimal contracting framework under
conditions of asymmetric information (Ross, 1973; Mirrlees, 1976; Harris
and Raviv, 1979; Holmstrom, 1979). Classical principal–agent models study
the trade-off between risk sharing and incentives in the optimal design of
compensation contracts. This theory has inspired an empirical literature that
focuses on establishing the economic determinants of observed incentive
contracts. The availability of compensation data on top U.S. executives driven
by SEC reporting requirements elevates executive compensation as a key
laboratory for examining implications of the theory.
Given the theory’s strong prediction that executive compensation should be

based on firm performance, some studies address econometric concerns with
the earlier work, and convincingly establish an empirical relation between pay
and performance (e.g., Murphy, 1985; Coughlin and Schmidt, 1985; Benston,
1985). More recent research focuses on the magnitude of pay–performance
sensitivities. For example, Jensen and Murphy (1990) directly estimate the
sensitivity of dollar changes in top executive pay in the U.S. to dollar changes
in shareholder wealth. Using a comprehensive measure of top executive pay
(cash compensation, salary revisions, outstanding stock options, stock own-
ership and performance-related dismissals) they estimate that executive pay
changes by roughly $3.25 for every $1000 change in shareholder wealth, and
argue that this is too low to provide adequate managerial incentives. However,
as their critics note, it is difficult to evaluate the level of pay–performance
sensitivity without considering the underlying, economic determinants of
sensitivity.
In response to Jensen and Murphy, Haubrich (1994) demonstrates that the

documented pay–performance sensitivities can be optimal for large firms, given
sufficient managerial risk aversion. Hall and Leibman (1998) expand
compensation to include changes in the value of executives’ stock and option
portfolio, and show through simulations that estimated pay–performance
sensitivities impose substantial lifetime consumption risk on executives.
Baker and Hall (1998) enter this debate by asking: what is the appro-

priate measure of incentives for top executives? They question whether
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pay–performance sensitivity as estimated by Jensen and Murphy (1990) is the
proper measure of the strength of executives’ incentives, as it does not consider
the executive’s marginal product of effort. That is, small estimated pay–
performance sensitivities do not necessarily imply low incentives for executives
at large firms, as the marginal product of managerial effort can increase with
firm size. An executive’s actual incentives are theoretically measured by the
Jensen and Murphy pay–performance sensitivity times the executive’s marginal
product of effort. They document that the Jensen and Murphy pay–
performance sensitivity measure (dollar change in executive wealth per dollar
change in shareholder wealth) is strictly decreasing in firm size (see also
Schaefer, 1998), while an alternative incentive intensity measure, the value of
the executive’s equity stake, increases in firm size by roughly the same
magnitude. They argue that the validity of either as a measure of overall
incentives depends on underlying assumptions about the elasticity of the
executive’s marginal product of effort with respect to firm size (i.e., Jensen and
Murphy assume that marginal productivity is invariant to firm size
(elasticity¼zero), while the value of equity stakes assumes that marginal
productivity scales proportionally with size (elasticity¼one)). They estimate
the true elasticity in their sample to be somewhere in between these extremes
(0.4), which they interpret as implying that executives perform a variety of
tasks that scale with size in different degrees.4 They argue that smaller pay–
performance sensitivities for large firms are substantially offset by larger
marginal products of effort. This paper adds insight into distinguishing
between pay–performance sensitivity and pay–effort sensitivity (incentive
intensity).
The debate surrounding Jensen and Murphy (1990), and the Haubrich

(1994), Hall and Leibman (1998) and Baker and Hall (1998) follow-ups,
illustrate the difficulties involved in evaluating agency theory by examining the
average size of estimated incentive coefficients. A more powerful approach
examines comparative static predictions from formal principal–agent models.
The trade-off between risk sharing and incentive provision in optimal contract
design which lies at the heart of these models, implies a number of basic
comparative static results that provide a basis for investigating the cross-
sectional determinants of incentive contracts. The basic agency model predicts
that ceteris paribus, pay–performance sensitivity should decrease in the
variance of noise in the performance measure. Using a variety of measures
for compensation and performance, Aggarawal and Samwick (1999a) extend

4An example of a decision that does not scale with size is the purchase of corporate jet. That is, a

CEO with a 1% claim on the firm’s wealth can buy the jet at a 99% discount regardless of firm size.

An example of a decision that does scale with size is a firm-wide strategic activity. That is, the

wealth impact of strategic planning activities is likely to be greater at large firms than small ones

(see Rosen (1992) for a discussion of this ‘‘chain letter’’ or ‘‘superstar’’ effect).
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Jensen and Murphy (1990) and document a robust, inverse relation between
pay–performance sensitivity and the variance of the performance measure (see
also Garen, 1994). They show that ignoring cross-sectional variation in the
variance of performance biases the estimate of pay–performance sensitivity
towards zero. Incorporating variance, their estimates of pay–performance
sensitivities are substantially larger than those of Jensen and Murphy (1990),
who ignore variance (and significantly larger than those estimated with their
own data when variance is ignored).
Much of the empirical compensation research in accounting is at least

implicitly inspired by comparative static predictions from principal–agent
models. Accounting research on incentive compensation can be roughly
organized around three distinct approaches. The first, and most prevalent
approach, cross-sectionally examines principal–agent inspired predictions
using observed or statistically estimated pay–performance sensitivities. The
second approach does not directly address the optimality of observed
contracts, but rather takes the contract as exogenous and examines earnings
management behavior motivated by the contract structure. The third approach
examines the impact of the adoption of accounting-based incentive plans on
firm performance.
The first approach relies primarily on implications of the ‘‘informativeness

principle’’ attributed to Holmstrom (1979). This principle (intuitively) states
that any (costless) performance measure which is marginally informative about
a manager’s actions, given other available performance measures, should be
included in the contract. However, this statement gives little direct guidance on
which performance measures we should expect to observe in actual contracts.
In essence, the study of accounting’s role in contracting is driven by the
prevalence of its use in actual contracts, not by the theory. While several recent
papers attempt to explain explicit performance measure choice in contracts,
most accounting research posits a set of performance measures without
knowing the actual performance measures being used, and then proceeds to
study the estimated incentive weights on the posited variables. This raises issues
related to measurement error and omitted variables. Despite limitations in the
approach, this research overall has documented robust patterns in the data
consistent with the theory, which we discuss in detail below. This research also
allows a deeper understanding of accounting numbers themselves by isolating
determinants of the use of accounting numbers in incentive contracting. In our
discussion below, we develop the theoretical framework underlying this work,
highlight its main predictions, and evaluate the basic research findings in the
context of the formal model.
The second approach flows from the ‘‘positive accounting theory’’ literature

(Watts and Zimmerman, 1986; Watts, 1977). A main objective of this literature
is to develop an empirically testable theory of accounting policy choice
based on the value of accounting numbers in formal contracting arrangements
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(e.g., debt contracts, compensation contracts). A subset of papers in this
literature treat compensation contracts as exogenous, and examine implica-
tions of the contract form for the earnings management behavior of managers.
These studies play off observed nonlinearities in annual bonus plans, in
particular, the existence of lower thresholds and upper limits on bonus
payments.5 The focus is on isolating the existence of earnings management,
while remaining silent on contract design issues and other efficiency issues
relating to observed earnings management. This literature is cited in the
economics literature as evidence of dysfunctional response to compensation
schemes (e.g., Prendergast, 1999a; Abowd and Kaplan, 1999).
However, while isolating the existence of earnings management behavior

adds to our knowledge of contracting related behavior, this research begs the
question of why these contracts and earnings management behavior exist in the
first place. Most of these studies use data from the largest, most sophisticated
firms in the world. Are the observed contracts at these firms nonoptimal? Is the
observed earnings management dysfunctional behavior? After all, any
incentives for earnings management could be mitigated by offering flat wage
contracts, rather than the observed nonlinear bonus schemes that lie at the
heart of the earnings management results. An economic answer to these
questions must fully consider the equilibrium from which the empirical
observations are drawn. That is, if the observed world reflects optimizing
economic behavior, observed earnings management would arise endogenously
in an equilibrium where the contract designer rationally anticipates earnings
management possibilities and reflects them in contract design.
In fact, a recent theory literature in accounting derives equilibrium

contracting demands for earnings management behavior. In general, these
papers demonstrate conditions under which suppressing information reduces
agency costs. Earnings management is interpreted as an information
suppression mechanism. For example, information suppression can substitute
for a principal’s inability to commit to not fire employees (Arya et al., 1998), to
not renegotiate contracts (Demski and Frimor, 1999), or to not ratchet up
performance standards (Indjejikian and Nanda, 1999), while less frequent
reporting of information can restrict managers’ opportunistic possibilities
(Gigler and Hemmer, 1998). Of course, it is possible that while earnings
management reduces agency costs, information suppression can create
efficiency losses on other dimensions. This is precisely the issue raised in
Gjesdal (1981). The point is that empirical research following the ‘‘exogenous

5Papers investigating the incentive contract/earnings management relation are Healy (1985),

Gaver and Gaver (1995), Holthausen et al. (1995b), Guidry et al. (1999), Leone and Rock (1999),

and Murphy (1999b). This literature is reviewed in Watts and Zimmerman (1986, 1990), Murphy

(1999b), Healy and Wahlen (1999) and Fields et al. (2001). Guidry et al. (1999) present a detailed

comparison of empirical designs adopted in this literature. As a result, we do not review the

earnings management literature in this paper.
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contract’’ approach can only document existence of earnings management,
while leaving issues of economic efficiency unaddressed.
Finally, a third approach taken in the literature focuses on the adoption of

specific compensation plan features, and examines the impact of adoption on
firms’ resource allocation decisions and performance. This is a relatively small
literature. Larcker (1983) finds that firms adopting performance plans exhibit
(relative to nonadopters) significant growth in capital expenditures and a
favorable security price reaction to the announcement of plan adoption.
Wallace (1997) and Hogan and Lewis (1999) focus on the adoption of residual
income performance measures. Wallace (1997) finds that relative to a control
sample, residual income plan adopters decreased new investment and increased
asset dispositions, increased share repurchases, and increased asset turnover
(ratio of sales to assets). While these changes are consistent with reduced
agency costs from the incentive use of residual income measures, they can also
be associated with sub-optimal decisions (i.e., reducing investment in positive
NPV projects to avoid the capital charge). Hogan and Lewis (1999) also
document significant improvements in operating performance following
residual income plan adoption. However, a matched sample of nonadopters
realizes similar changes in operating and stock price performance during the
same period. They conclude that residual income-based plans are no better
than traditional plans that combine earnings bonuses and equity stakes in the
firm.
While establishing how changes in compensation plans drive changes in real

decisions is an important research objective, the research approach used in the
three studies just discussed has serious problems. As discussed in Larcker
(1983) and Hogan and Lewis (1999), it is difficult to attribute changes in
observed decisions to incentive effects of the plan change. The change in the
incentive plan and the change in corporate decisions could both simply reflect
an underlying change in the firm’s strategy, and controlling for these other
changes is difficult due to data limitations.6 This point goes to the issue of the
optimality of observed contracts. If the observed world reflects optimal
contracts at all times, a change in contract must reflect some change in the
underlying environment. In this case, this research approach cannot speak to
the inherent superiority of the contract feature chosen, as the research is just
documenting the optimal matching of contracts to environments. Authors that
want to argue from their results to the inherent superiority of particular
contract features have the burden of explaining why these superior features
have not already been chosen.

6Lazear (1999a) and Ichniowski et al. (1997) are illustrative of the care that needs to be taken to

convincingly rule out correlated omitted variables using this research approach.
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2.2. Prevalence of financial accounting numbers in managerial contracts

Empirical designs in this literature typically follow either an explicit contract
or implicit contract approach. In the explicit approach, the researcher has
detailed information on actual performance measures used and potentially
other contract terms. In the implicit contract approach, the researcher does not
know the details of actual contracts and has no data on the actual performance
measures used in the contract. Instead, a set of performance measures is chosen
by the researcher, and the contract to be studied is estimated by regressing a
compensation variable on the posited measures. We discuss next the evidence
documented by these two approaches on the use of accounting numbers in
executive compensation. While most of the evidence relates to top executives of
U.S. public companies, we also document the use of accounting numbers in the
compensation of top executives in Japan and Germany, division managers at
U.S. public companies, and in financing contracts written between venture
capital firms and entrepreneurs.

2.2.1. Explicit contracts
The extensive and explicit use of accounting numbers in top

executive compensation plans at publicly traded firms in the U.S. is
well documented. Murphy (1998) reports data from a survey conducted by
Towers Perrin in 1996–1997. The survey contains detailed information on the
annual bonus plans for 177 publicly traded U.S. companies. Murphy reports
that 161 of the 177 sample firms explicitly use at least one measure of
accounting profits in their annual bonus plans. Of the 68 companies in the
survey that use a single performance measure in their annual bonus plan, 65
use a measure of accounting profits. While the accounting measure used is
often the dollar value of profits, Murphy also reports common use of profits on
a per-share basis, as a margin, return, or expressed as a growth rate. Ittner et al.
(1997), using proxy statements and proprietary survey data, collect detailed
performance measure information for the annual bonus plans of 317 U.S. firms
for the 1993–1994 time period. The firms are drawn from 48 different two-digit
SIC codes. Ittner et al. document that 312 of the 317 firms report using at
least one financial measure in their annual plans. Earnings per share, net
income and operating income are the most common financial measure,
each being used by more than a quarter of the sample. They also report the
weight placed on financial measures in determining the bonus payout. The
mean percentage of annual bonus based on financial performance is 86.6%
across the whole sample, and 62.9% for the 114 firms that put nonzero
weight on nonfinancial measures. Murphy (1999b) and Ittner et al. (1997) find
no evidence that stock price information is explicitly used in annual bonus
plans.
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There is also evidence that a number of publicly traded firms have
adopted residual income-based incentive plans. Wallace (1997) and
Hogan and Lewis (1999) together are able to document adoption of these
plans by about 60 publicly traded companies. Finally, several papers document
the use of accounting information in incentive contracts at the business unit
level. Vancil (1978) reports that the annual bonus plans of 90 percent of
the 317 profit-center managers in his survey depend on accounting
performance of the division. Bushman et al. (1995) document that approxi-
mately 50% of the annual bonus payout for group and division-level CEOs at
large U.S. public companies is determined by the subunit’s own-level
performance. Keating (1997), using survey data on 78 division managers from
78 U.S. public companies, documents significant use of division-level and
company-wide performance measures in evaluating the performance of
division managers. He also documents that the compensation contracts of
business unit managers depends significantly more on accounting measures
than stock price (see also Guidry et al. (1999) for a similar finding for a single
firm).
Recent evidence also documents the explicit use of accounting numbers in

contracts between pre-IPO entrepreneurs and venture capital firms. Kaplan
and Stromberg (1999) study detailed data on 201 venture capital investments in
118 portfolio companies by 14 venture capital firms. They provide data on
many intricate aspects of these contracting arrangements. Kaplan and
Stromberg show that allocations of cash flow rights and control rights along
with the mechanism by which they are allocated, are also key elements in these
venture capital financing deals.7 Most interesting for purposes of our paper, is
that the Kaplan and Stromberg data reveal that the allocation of both control
and cash flow rights plays out over multiple rounds of financing, and that the
allocation of control rights can be contingent on observable measures of
financial and nonfinancial performance, as well as being contingent on certain
observable actions taken by the entrepreneur (e.g., hiring new executives,
developing new facilities) or the sale of securities. The financial measures
appear to be comprised of standard measures from the financial accounting

7These control rights include voting rights, board seats and liquidation rights. Note that the

standard principal–agent approach deriving from Holmstrom (1979) focuses on the provision of

monetary incentives or cash flow rights to the manager. However, a recent theory literature studies

the optimal allocations of both cash flow rights and control rights contingent on measures of

performance, where control rights determine who chooses the actions the firm will take. Kaplan

and Stromberg argue that the complex process of control rights allocations observed in their data

are most broadly consistent with control models of security design in incomplete contracting

settings (e.g., Aghion and Bolton, 1992; Dewatripont and Tirole, 1994). They note, however, that

no existing theories explain the multi-dimensional nature of the observed control rights allocations

(voting rights, board rights, liquidation rights), nor the complexity with which these different

control rights shift from VC to entrepreneur at different levels of performance.
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system including earnings before interest and taxes, operating profits, net
worth and revenues. For example, observed contingencies include: the venture
capitalist (VC) can only vote for all owned shares if realized earnings before
interest and taxes fall below a threshold value, in which case the VC gets voting
control; if net worth falls below a threshold, VC gets 3 more board seats;
employee shares vest if revenue goals are achieved; and VC warrants expire if
revenue goals achieved. The first two examples indicate that VCs write
contracts in which control rights are contingent on output independently of
cash flow rights. They document that roughly 20% of the individual venture
capital investments in their sample include contract provisions that are
contingent on subsequent financial performance, and 12% contingent on
subsequent nonfinancial performance. They also find that the nature of
contingencies differ depending on whether the financing is startup stage or later
stage financing.
Finally, even with explicit contracts, care must be taken in approaching

cross-sectional research designs. This point is illustrated by Hemmer (1996) in
the context of customer satisfaction measures. Hemmer considers contracts
based on two performance measures, an accounting measure and a customer
satisfaction measure. He then considers two different mechanical constructions
of the satisfaction measure. He shows that these differently constructed
satisfaction measures lead to radically different optimal contracts, although
both contracts lead to the same expected payoffs to the principal. The point is
that simple mechanical differences in performance measure construction can
lead to large cross-sectional differences in observed contracts.

2.2.2. Implicit contract approach
Additional evidence on the use of accounting information in determining the

incentive compensation of top executives in publicly traded U.S. firms is
provided by numerous studies that regress measures of executive pay on
measures of performance to estimate the sensitivity of pay to performance
measures. In these studies, the actual performance measures used in the
compensation plan are unknown, forcing the researcher to guess at the
appropriate measures and to assume identical measures across all firms in the
pooled sample. This creates potential for serious errors in variables problems.
This also creates potential for omitted variables problems. As formally
demonstrated in Demski and Sappington (1999), omitted performance
measures can cause significant inference problems due to interactions between
measures in the optimal contracts. For example, assume the true contract uses
two performance measures, but the researcher omits the second measure from
the design. Then the incentive coefficient on the included measure may be
significantly influenced by properties of the omitted measure, and these
properties can vary cross-sectionally. Most compensation studies in accounting
include both accounting-based and stock price-based performance measures in
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incentive coefficient estimations, and thus partially deal with the omitted
variables problem.8 Focusing on CEO cash compensation, Natarajan (1996)
and Bushman et al. (2001) find that inferences regarding the determinants of
incentive weights placed on accounting measures are largely invariant to the
inclusion of stock price information in the coefficient estimation.
Care also must be taken in cross-sectional estimations as it is well known that

contract coefficients can vary dramatically across firms (firm fixed effects
(Murphy, 1985), industry variation (Ely, 1991), firm size (Baker and Hall, 1999;
Schaefer, 1998), and stock price variance Aggrawal and Samwick, 1999a). This
problem has been addressed by estimating coefficients using firm-specific time-
series regressions (e.g., Lambert and Larcker, 1987), pooled, industry time series,
and cross-sectional estimation with industry slope interactions (e.g., Bushman
et al., 1998, 2001). However, pooling observations over time implicitly assumes
that the pay–performance relation is stable over time. Furthermore, Dechow et al.
(1994) caution that firm-specific time-series regressions of compensation on
earnings using OLS can result in serially correlated residuals (see Gaver and
Gaver (1998) for a discussion of econometric responses to this issue).
The use of linear regression also poses potential misspecification problems in

the implicit contract approach. It is well documented that compensation plans
often exhibit substantial nonlinearities. For example, annual bonus plans often
contain lower thresholds and upper bounds (e.g., Healy, 1985; Holthausen
et al., 1995b; Murphy, 1999b) and executive stock options are convex with
respect to stock price. While many studies uses log compensation or change in
log compensation in the coefficient estimation (see Murphy (1999b) for a
discussion of common specifications), it is not clear that this completely
resolves the shape issue.
Despite these potential problems with the implicit approach, the result that

earnings variables load positively and significantly appears robust to
specifications and samples. Most studies focus on cash compensation (salary
plus bonus) due to data limitations. It is common for these studies to posit two
performance measures, one based on earnings and the other on stock price,
although some use components of earnings as the measures. Contract
parameters are estimated using time series by firm, cross-sectional designs,
and pooled cross-section time-series designs. This implies that many

8The story works as follows. We know from explicit contracts that accounting measures are

extensively used in bonus plans, while stock prices are not. It is also the case that efficient markets

imply that stock price impounds all available information. Thus, the inclusion of an accounting

variable is justified on explicit contract grounds, and stock price measures can be viewed as a proxy

for other available performance measures. Of course, this implies that incentive coefficients

estimated for stock returns only capture the omitted variables to the extent they are correlated with

price, and these correlation likely differ cross-sectionally. It is also the case that this design cannot

compensate for the fact that the board of directors may base compensation on private, proprietary

information signals not yet impounded in price. See also the discussion in Baker (1987).
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estimations capture both bonus payout variation and salary revisions in the
dependent variable. While formal bonus plans often explicitly incorporate
some variant of accounting information in the contract (although the precise
variant is unknown and can vary across firms or within the same firm over
time), little is known about the determinants of salary revisions of top
executives. Thus, contract parameter estimates embed both explicit and
implicit aspects of the contracts. We present next a sampling of the implicit
designs used mainly to illustrate the robustness of the accounting-cash
compensation connection.
Jensen and Murphy (1990), using the Forbes Executive Compensation

Surveys from 1974 through 1986 and pooling all firms together, regress changes
in CEO salary plus bonus on changes in shareholder wealth and changes in
accounting profits (before extraordinary items). They find that both the
earnings and shareholder wealth variables load positively and significantly in
the regression, that the implied pay–performance sensitivity for accounting
profits is roughly comparable to the pay–performance sensitivity for share-
holder wealth changes, and that changes in accounting earnings add significant
explanatory power over and above changes in shareholder wealth. Many
papers in the accounting literature also use the Forbes data. Example
specifications using Forbes data include Lambert and Larcker (1987), who
run firm-specific regressions of change in salary plus bonus on stock returns
and change in accounting return on equity; Natarajan (1996) and Gaver and
Gaver (1998), who run firm-specific regressions of the level of salary plus bonus
on the level of earnings and working capital from operations (Natarajan) and
the level of earnings disaggregated into components to isolate nonrecurring
items (Gaver and Gaver); and Bushman et al. (1998, 2001) who run time-series
industry-specific regressions of percentage change in salary and bonus on
changes in earnings scaled by beginning market value and on stock returns.9

It also has been documented that poor earnings performance appears to
increase the probability of executive turnover. Studies that find an inverse
relation between accounting performance and CEO turnover include Weisbach
(1988), Murphy and Zimmerman (1993), Lehn and Makhija (1997) and
DeFond and Park (1999), while Blackwell et al. (1994) document a similar
relation for subsidiary bank managers within multi-bank holding companies.10

9For other papers documenting the use of accounting measures using Forbes data see also Sloan

(1993), Healy et al. (1987), DeFeo et al. (1989), Dechow et al. (1994), and using other compensation

data sources see Baber et al. (1996), Clinch (1991), and Antle and Smith (1986).
10 In contrast, Barro and Barro (1990) do not find a relation between accounting-based measures

and turnover for a sample of large bank CEOs, but do find an inverse relation between stock price

performance and turnover. A number of papers also examine the relation between the probability

of executive turnover and stock price performance. These include Coughlin and Schmidt (1985),

Warner et al. (1988), and Gibbons and Murphy (1990). See Murphy (1999b) for an extensive

discussion of this literature along with additional empirical analysis.
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Weisbach (1988) and Murphy and Zimmerman (1993) include both accounting
and stock price performance in the estimation of turnover probability.
Weisbach finds that accounting performance appears to be more important
than stock price performance in explaining turnover, while Murphy and
Zimmerman find a significant inverse relation between both performance
measures and turnover.11 Weisbach (1988) conjectures, and Hermalin and
Weisbach (1998) show analytically, that reliance on accounting can be
explained by the idea that stock price embeds the market’s expectations of
the future, including value implications of possibly hiring a new CEO, leaving
earnings as a cleaner signal of the current CEO’s talent than price (a related
idea is found in Barclay et al., 1997).
Finally, Kaplan (1994a) using data on 119 Japanese firms and Kaplan

(1994b) using data on 42 large German companies, find that turnover
probabilities for both Japanese and German executives, and changes in cash
compensation for top Japanese executives, are significantly related to stock
price performance and earnings performance. The performance measures
considered are stock returns, sales growth, changes in pre-tax earnings and an
indicator variable for negative pre-tax income. Regression estimates of
turnover probability in both countries indicate that stock returns and negative
earnings are significant determinants of turnover, while sales growth is not.12

Regressions using changes in cash compensation of Japanese executives
document a significant impact for pre-tax earnings and negative earnings, but
not for stock returns and sales growth. Kaplan (1994a) also compares the
regression results for Japanese executives with 146 U.S. CEOs from Fortune’s
1980 list of the 500 largest industrials, and finds the relations to be very similar
across countries. The main difference is that turnover probabilities for
Japanese executives appear more sensitive to negative earnings than for U.S.
CEOs. He notes that this relative difference in the importance of negative
earnings, along with significantly lower stock ownership for Japanese
executives relative to their U.S. counterparts, is suggestive of a significant
monitoring role for a Japanese firm’s main banks when a firm produces
insufficient funds to service the bank’s loans. He presents evidence consistent
with this story, documenting that firms are more likely to receive new directors
associated with financial institutions following negative earnings and poor
stock price performance.

11Note that Kaplan (1994a) includes both stock returns and earnings performance in turnover

regressions for 146 U.S. CEOs from Fortune’s 1980 list of the 500 largest industrials, and finds that

the earnings variables are insignificant. He conjectures that differences with these other studies may

result from differences in the composition of the samples across studies. Note that there has been no

work exploring where earnings information has relatively more or less importance in explaining

turnover.
12See also Kang and Shivdisani (1995) for evidence that top executive turnover in Japan is

related to accounting performance.
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2.3. Trends in the use of accounting numbers for contracting with managers

While the evidence documents significant use of accounting numbers in
determining cash compensation, both the determinants of cash compensation
and the importance of cash compensation in the overall incentive package
appear to be changing over time. Bushman et al. (1998) use the Forbes data set
to examine trends in the determinants of cash compensation over the 1970–
1995 time period. They document that although the incentive coefficient on
accounting earnings before special items remains basically constant over the
entire time period, there is a significant average increase in the coefficient on
stock returns in compensation models which include both stock returns and
earnings, a significant decline in the ratio of the coefficient on earnings to the
coefficient on stock returns, and a significant increase in the incremental R2 of
stock returns over and above earnings without a corresponding increase in the
incremental R2 of earnings over and above stock returns. Together, these
results imply that accounting information has progressively become relatively
less important in determining the cash compensation of CEOs at large U.S.
public companies.
Consistent with the Bushman et al. (1998) evidence that stock returns have

become relatively more important than earnings in determining cash
compensation, Murphy (1999b), using all CEOs included in the S&P 500,
documents large increases in pay–performance sensitivities of cash compensa-
tion with respect to contemporaneous changes in shareholder wealth between
1970 and 1996 (similarly with respect to the elasticity of cash compensation to
shareholder wealth). For example, the pay–performance sensitivity of cash
compensation with respect to changes in shareholder wealth for S&P
Industrials triples from the 1970s to the 1990s. Financial services firms and
utilities also show large increases. The year-to-year variation in these pay–
performance sensitivities also appears to be much greater in the more recent
time periods.
However, not only have earnings apparently become relatively less

important in determining cash compensation, the contribution of cash
compensation to the overall intensity of top executive incentives appears to
have diminished drastically in recent years. The shrinkage is so dramatic that a
number of recent studies on top executive pay–performance sensitivity simply
ignore the contribution of cash compensation as a second-order effect (e.g.,
Baker and Hall, 1998). Hall and Leibman (1998) describe changes in salary and
bonus as being lost in the ‘‘rounding error’’ in measuring changes in the value
of stock and options. In addition to this relative shift, the absolute level of total
CEO compensation and its sensitivity to firm performance also have increased
dramatically from for the early 1980s to 1994 (Hall and Leibman, 1998).
Several recent studies use the actual stock and stock option portfolios of top

executives to construct explicit measures of the sensitivity of the value of these
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portfolios to changes in shareholder wealth, while the sensitivity of cash
compensation and long-term incentive plan payouts is estimated by
regression (Murphy, 1999b; Hall and Leibman, 1998). These measures
attempt to capture the fraction of the overall change in shareholder wealth
that accrues to the executive. These studies show that the overall sensitivity of
compensation to shareholder wealth creation (or destruction) is dominated
by changes in the value of stock and stock option holdings, and that the
extent of this domination increases in recent years. For example, Murphy
(1999b) estimates that for CEOs of mining and manufacturing firms in the S&P
500, the median percentage of total pay–performance sensitivity related to
stock and stock options increases from 83% (45% options and 38% stock)
of total sensitivity in 1992 to 95% (64% options and 31% stock) in 1996.
Similar trends are shown to hold for other S&P 500 companies as well. This
trend is driven by the explosion in stock option grants in recent years. The data
in Hall and Leibman (1998), which are carefully constructed from a time series
of proxy statements and other sources, is equally dramatic. They also
document small pay–performance contributions from cash compensation,
and document that the large increase in stock option awards and stock
holdings of CEOs has resulted in a doubling of pay–performance sensitivities
since 1980.
Overall, this research implies that cash compensation and long-term

performance plans currently appear to contribute only marginally to
overall pay–performance sensitivity. However, the aggregate statistics
reported likely bury significant cross-sectional variation that has not been
explored.
We end this section by noting that the underlying causes of the large shift

towards option awards are still open to question. Can the cross-sectional and
across time differences in the option granting strategies of firms be explained in
terms of optimal contracting theory? There appears to be considerable debate
on this topic. Yermack (1995) and Ofek and Yermack (1997) suggest that firms
basically grant options randomly, while Yermack (1997), Core and Guay
(1998) and Hall and Leibman (1998) suggest that options are controlled
opportunistically by managers simply to increase their compensation.
For example, Yermack (1997) argues that managers opportunistically time

option grants to capitalize on anticipated announcements of news to the
market. However, it is the case that most options grant dates are fixed in
advance by the board and not a flexible choice variable of the manager. In a
follow-up study, Aboody and Kasznik (1999) argue and document that
managers appear to be opportunistically timing their public disclosures around
known grant dates. That is, they appear to be postponing announcements of
good news and accelerating the timing of bad news. Note that this problem
could be dampened by randomizing grant dates, a design that is not
documented. Also, Hemmer et al. (1996) provide evidence consistent with
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option grants being used to hedge the risk imposed on CEOs. They find
that increases in the value of the CEO’s stock and option portfolio leads
to small option grants, while decreases in the portfolio value leads to large
option grants. However, Hall (1999), finds little evidence of this type of
granting behavior. Finally, Abowd and Kaplan (1999) raise the question of
whether the significant increase in pay–performance sensitivities documented in
Hall and Leibman (1998) and Murphy (1999b) creates perverse incentives for
managerial behavior. They speculate that the significant risk that large stock
and option holdings place on managers encourages excessively cautious
behavior.
Arguing that observed option granting is optimal, Guay (1999) provides

evidence that the sensitivity of CEOs’ option portfolios to changes in the
variance of stock price (an estimate of the convexity of the option package) is
positively related to the firms’ investment opportunities, and Core and Guay
(1998) suggest that option and restricted stock grants effectively provide
incentives for future performance, and rewards for prior performance. Also
Bryan et al. (2000) provide evidence that granting behavior is consistent with
agency-based predictions. It is left to future research to sort out these opposing
positions.

2.4. Theoretical framework

Given that the objective of shareholders is the maximization of share price,
should not it follow that managerial incentives are based only on share price to
align interests completely? However, evidence shows that executive incentive
plan payoffs actually depend on a complex portfolio of performance measures,
including accounting measures. In this section we introduce a simple analytical
framework to isolate clearly the theoretical determinants underlying the
inclusion of a performance measure in the contract, and the weight an included
measure receives in the contract.13 The model clearly isolates three
fundamental contracting roles for accounting information: directly creating
incentives to take actions, filtering common noise from other performance
measures (e.g., stock price), and rebalancing managerial effort across multiple
activities. We will use this framework in later sections to illustrate the
theoretical motivations underlying empirical research designs in accounting
compensation research.

13 It is not our objective here to provide a complete review and evaluation of the theoretical

research on compensation. Rather, we utilize a framework that provides insight into the main

influences of the theoretical literature on the design of empirical studies into the contracting role of

accounting numbers. For the interested reader, there exist a number of useful reviews of the

theoretical contracting literature. For example, see Baiman (1982, 1990), and Holmstrom and Hart

(1987) and Lambert (2001). Also, see Salanie (1998) for a general introduction to the economics of

contracting.
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The premise of principal–agent models is that a principal (e.g., the owner)
designs a compensation contract based on observable and enforceable
performance measures to align the incentives of the agent (e.g., executive)
with those of the principal. The classic set-up models a risk averse agent
taking unobservable actions which influence the statistical distribution
over observable performance measures. These distributions are parameterized
by the agent’s unobservable actions, but do not perfectly reveal the actions.
The unobservability of actions, in conjunction with the agent’s risk aversion,
results in a ‘‘second best’’ contract in which the principal must trade-off the
desire to provide incentives against the risk premium that must be paid to the
agent for bearing risk imposed by the contract. The theoretical literature has
extensively examined intricacies of balancing the trade-off between incentives
and risk in optimal contract design and the role of multiple performance
measures in alleviating losses to the agency relationship. We will use the
following simple framework to extract pertinent ideas from this large body of
research.

2.4.1. Informativeness principle; creating incentives for effort; filtering common
noise
Let the value of the firm be given by V ¼ veþ eV ; where e is the manager’s

effort choice, v is the marginal product of managerial effort, and eV is a stochastic
element of firm value that is beyond the manager’s control. Assume that
eVBNð0;s2V Þ) and is distributed independently of all other random variables
in the model. The principal’s objective is to maximize V net of compensation
paid to the manager. However, in many settings it is difficult to measure
firm value directly. Even stock price is only the market’s estimate of value, as
investor expectations are limited by the extent of available information.
As a result, firms often depend on contractible performance measures that
imperfectly capture a manager’s contribution to firm value. We assume that V is
not available for contracting.14 This assumption captures, for example, the
dynamic nature of the problem where managers are compensated in the present,
although value creation resulting from their actions is not fully realized until later
periods.

14The assumption in the early agency literature (e.g., Holmstrom, 1979), that the firm’s actual

output is available for contracting, is no longer maintained. See Gibbons (1998) for a useful

perspective on the import of dropping this assumption. Note that in the single action setting that we

analyze in this section, this assumption is innocuous. However, in multi-tasking settings, which we

discuss in more detail below, this assumption is quite powerful. Multi-tasking allows the possibility

for agents to misallocate effort across activities and states of nature. Two influential papers

addressing multi-tasking issues are Holmstrom and Milgrom (1991) and Baker (1992). These

papers have spawned a large body of research including, Paul (1992), Bushman and Indjejikian

(1993a, b), Bushman et al. (2000a), Feltham and Xie (1994), Hemmer (1996), and Datar et al.

(2000).
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Consider two contractible performance measures, given by

P ¼ peþ eP

and

A ¼ aeþ eA;

where ejBNð0; s2j Þ; j ¼ A;P: The parameters p and a capture the impact of
effort on observable performance measures. Note that this signal structure
allows both for the agent’s action to impact differentially the performance
measures and value, and for noise in the performance measures. One
interpretation here is that P represents stock price and A represents accounting
information. The wage contract is given by

w ¼ b0 þ bPPþ bAA

and the agent’s utility over wages and effort is given by

U ¼ �exp½�rfw� CðeÞg	;

where CðeÞ ¼ 1=2Ce2 is the agent’s cost of supplying effort, and r measures the
risk aversion of the manager.15

The unobservability of effort and risk aversion of the agent leads to a second
best contract in which the principal must compromise between providing
incentives and compensating the agent for bearing risk. The impact of this
compromise is clearly present in the agent’s choice of effort level. In this model,
the agent’s utility maximizing second best effort choice is eSB ¼ ðbPpþ bAaÞ=C;
where first best effort is given by eFB ¼ v=C:16 Note that the self-interested
agent cares only about the marginal impact of effort on the contractible
performance measures ðbPpþ bAaÞ; while the principal cares about the true
marginal product of effort v: It can be shown that ðbPpþ bAaÞ=Cov=C; the

15The linear contracting framework, while suppressing important issues related to contract

shape, offers the benefit of transparently reflecting the impact of important features of the economic

setting on contracts. Holmstrom and Milgrom (1987) utilize a dynamic setting where agents

continuously control effort and observe output, and where wealth effects are neutralized to derive

the optimality of linear contracts. Of course, many observed contracts are not linear. Executives

receive stock options that imply convex payoff profiles, and annual bonus plans often have lower

thresholds and upper bounds on compensation (e.g., Murphy, 1999b; Holthausen et al., 1995b;

Healy, 1985). Despite these limitations, the linear framework powerfully expresses many of the

important themes pertinent to the literature.
16Given a contract ðbA;bPÞ; the self-interested agent chooses effort to maximize his own expected

utility, which under the assumptions of the current model is equivalent to maximizing b0 þ bAaeþ
bPpe� Ce2=2� r=2 VarðwÞ (the agent’s certainty equivalent). Since VarðwÞ is independent of effort,
maximizing the previous expression with respect to e gives the expression in the text. First best

effort maximizes E½V � w	; with no additional constraints.
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agent underinvests relative to first best, generating an agency cost of
asymmetric information.
Turning to the optimal contract, standard solution techniques lead to the

second best contract:

bA ¼
vrC½as2p � pCovðeA; epÞ	

ða2 þ rCs2AÞðp2 þ rCs2PÞ � ðapþ rC CovðeA; epÞÞ
2
;

ð1Þ

bP ¼
vrC½ps2A � aCovðeA; epÞ	

ða2 þ rCs2AÞðp2 þ rCs2PÞ � ðapþ rC CovðeA; epÞÞ
2
:

Before discussing the intuition behind the contract, it is noteworthy that the
incentive coefficients in (1) depend directly on the firm-specific production
function, v; and manager-specific parameters r and C: However, an important
issue in cross-sectional empirical compensation tests concerns the extent to
which unobservable determinants of the wage contract differ across firms
(Murphy, 1985; Lambert and Larcker, 1987). This concern has influenced some
studies to use relative slope coefficients in an attempt to alleviate confounding
effects in cross-sectional designs. To see why, note that relative slopes are
given by

bA
bP

¼
a� p CovðeA; epÞ=s2P

� �� �

p� a CovðeA; epÞ=s2A
� �� � s2P

s2A
ð2Þ

and that the parameters v; r and C do not appear in (2). While this
approach has merit, it is not without problems. Lambert and Larcker (1987)
discuss potential disadvantages of using relative slopes, which include a
distribution of the ratio of estimated coefficients that possesses undesirable
properties, effects of scale differences among the measures, and the imposition
of constraints on the signs of the individual weights in computing the
ratio. In addition, the independence of the ratio from the firm and manager
specific parameters has been shown to be sensitive to model specifications
(e.g., Bushman and Indjejikian, 1993b; Feltham and Xie, 1994; Datar et al.,
2000).17

Expression (2) illustrates a key result of the theory which underlies
much of the empirical compensation research in accounting. The incentive
weight on A relative to that on P can be described as the ratio of the
‘‘sensitivity’’ of each measure to managerial action, times the ratio of
the precision of each measure. The general structure of the sensitivity measures
are: Sensitivity A ¼ ðdE½Aje	=deÞ � ðcovðA;PÞ=s2PÞ ðdE½Pje	=deÞ; Sensitivity

17Bushman et al. (2001) conduct cross-sectional tests using shifts between time periods in model

variables to control for omitted variables under the plausible assumption that managerial attitudes

toward effort and risk are stable within an industry or firm over time.
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P ¼ ðdE½Pje	=deÞ � ðcovðA;PÞ=s2AÞ ðdE½Aje	=deÞ:
18 Note that the contract ex-

ploits the correlation structure of the performance measures through the
second term of each sensitivity measure. This is the mechanism by which
adding a second measure to the contract allows common noise to be filtered
out in the contract. Observe that if the first term of a signal’s sensitivity
measure is zero, the only role played by that signal is in filtering common noise
to reduce the risk imposed on the agent. In this case, managerial action has no
effect on the signal, and the signal’s entire contracting value derives from its
correlation with the other measure. This observation is a central insight
underlying the literature on relative performance evaluation, which we will
discuss in some detail in Section 2.5.6.
Finally, to see clearly the basic tradeoff between incentives and risk, rewrite

(2) assuming covðeA; ePÞ ¼ 0 to yield

bA
bP

¼
a

p

s2P
s2A

: ð3Þ

Parameters a and p capture the direct impact of effort on the respective signals,
and the ratio of precisions captures the relative noise in each signal. Thus,
ceteris paribus, the weight on A increases in a (the signal is more sensitive to
action) and decreases in s2A (the signal is a noisier measure of action), and
similarly for P: The signal A is marginally useful in the contract given the signal
P; because P reflects effort with noise, and a > 0;s2AoN implies that A
contains incremental information on effort. This is just a manifestation of
Holmstrom’s (1979) ‘‘Informativeness Principle’’.

2.4.2. Creating incentives to balance effort across managerial activities
In the single task setting just developed, the signal A; interpreted as

accounting information, can create incentives for effort and filter away
common noise. But additional incentive problems can arise when managers
must allocate effort across multiple activities. We next show that multi-tasking
creates a wedge between stock price as the market’s unbiased assessment of
payoffs and the adequacy of stock price as a stand-alone performance measure.
This wedge creates the possibility that accounting information can serve a
valuable role in addition to stock price, by helping to balance managerial
incentives across different activities.

18This result can be traced back to Banker and Datar (1989). Their study is also notable for

formally distinguishing performance measure design from contract design, a distinction that is

transparent in a linear contracting framework. Note that the term sensitivity as used here refers to a

characteristic of a performance measure, where the expression pay–performance sensitivity as used

in Jensen and Murphy (1990) and others, refers to the incentive weight placed on the measure in the

contract. In this section, we will refer to the slope coefficient on a performance measure in the

contract as the incentive weight or incentive coefficient, and will reserve the term sensitivity to refer

to the terms in brackets in expression (2).
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To see this, consider an extension to a multi-action setting. Let value be
given by V ¼ v1e1 þ v2e2 þ ev1 þ ev2 ; and let stock price be given by P ¼
p1e1 þ p2e2 þ eP: Interpret e1 and e2 as two different dimensions of managerial
activity across which the manager can allocate effort. For example, e1 can
represent effort expended managing projects in place, while e2 represents
strategic planning activities. Assume again that V is not contractible and only
P is available for contracting.
The principal would like the agent to set e1=e2 ¼ v1=v2 to reflect the

relative marginal products of each activity. However, since only P is available
for contracting, the manager will choose e1=e2 ¼ p1=p2 to maximize
utility.19 The manager thus misallocates effort across activities, creating a role
for additional performance measures to aid in rebalancing incentives. The
misweighting of efforts in price relative to optimal contracting weights has
been argued by Paul (1992) to follow directly from the price formation
process, implying that this is likely to be an inherent contracting property of
stock price.
To see Paul’s argument, we introduce a simple model of stock price

formation to show how the market’s use of information to value the firm
naturally leads to a market clearing price that mis-weights the individual efforts
from an incentive balancing standpoint. Assume that the market observes two
information signals, x and y; and sets P ¼ E½V jx; y	: The signals x and y result
from information collection activities of investors, and are not directly
available themselves for contracting purposes. However, they can be used
indirectly as they will be impounded in price through market clearing. Let
x ¼ e1 þ ev1 þ ex and y ¼ e2 þ ev2 þ ey; where all random variables are
independently and normally distributed.20 Then P ¼ bþ p1xþ p2y; with

21

p1 ¼
covðV ;xÞ
varðxÞ

¼
varðev1 Þ

varðev1 Þ þ varðexÞ

19The relation between the impact of an agent’s actions on value and their impact on contractible

performance measures has been termed the ‘‘congruity’’ of a performance measure by Feltham and

Xie (1994). This fundamental limitation of performance measurement was first explicitly analyzed

in Holmstrom and Milgrom (1991) and Baker (1992), where lack of congruity is shown to lead to

low powered incentive contracts and to have implications for task assignment and organizational

structure.
20The two noise terms were included in V to allow a simple formulation of market price

formulation to facilitate illustration of the Paul (1992) insights. In essence, the market observes two

signals, where each signal contains one of these payoff relevant uncertainty terms. The market then

uses these signals to infer the uncertainty terms for valuation purposes, which in turn drives the

weight on each measure in stock price.
21These represent simple regression coefficients assuming that each error term is statistically

independent of all other errors. This independence implies, for example, that covðV ;xÞ ¼ varðev1Þ:
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and

p2 ¼
covðV ; yÞ
varðyÞ

¼
varðev2Þ

varðev2 Þ þ varðeyÞ
:

Note that these coefficients are independent of the marginal products of effort,
vi: Thus, in general v1=v2ap1=p2; and contracting on stock price alone will
result in effort misallocation.22 This result is reminiscent of Gjesdal (1981), and
occurs because the market uses information to make inferences about the
stochastic elements of value rather than to assess the manager’s contribution to
value. Therefore, price will not in general be sufficient for contracting, creating
an effort balancing role for accounting and other performance measures in
optimal contracting.
To summarize this section, we have presented a theoretical apparatus with

which to motivate the empirical design of studies investigating the use of
accounting numbers in incentive contracting. We illustrated the informative-
ness principle and isolated three fundamental roles for accounting information
in incentive contracts: directly creating incentives to take actions, filtering
common noise from other performance measures, and balancing managerial
effort across multiple activities. We now turn to a discussion of the empirical
evidence. In what follows, we will adapt the theoretical apparatus as necessary
to highlight the essential aspects of individual empirical designs.

2.5. Determinants of incentive weights on performance measures: empirical
evidence

We organize the following discussion around a number of themes which we
believe capture important commonalties among subsets of papers in the
literature.

2.5.1. Operationalizing the theory
The theory developed in Section 2.4 identifies managerial wealth as a key

concern of managers. However, many of the studies in the literature use cash
compensation as the measure of executive compensation, typically due to data
availability issues. Therefore, the slope coefficients estimated from cash
compensation on performance measures does not have the theoretical
interpretations derived from the model (Baker, 1987).

22Paul (1992) also shows that this result holds even when investors make endogenous, private

information gathering decisions. Bushman and Indjejikian (1993b) show that this problem also

arises even with a more sophisticated price formation process that incorporates earnings into price.

A number of papers extend Paul to consider the role of other performance measures in balancing

incentives across activities including Bushman and Indjejikian (1993a, b), Feltham and Xie (1994),

and Datar et al. (2000), among others.
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Next, recall that Eq. (2) states that two performance measures should be
weighted according to the ratio of the sensitivity times precision of each
measure. Note that (2) only describes the way two given performance measures
should optimally be weighted in the contract, and does not offer direct
guidance on which measures we should expect to observe. Thus, relying on (2),
a common research approach posits two specific performance measures,
estimates the respective incentive coefficients, generates proxies for sensitivity
and precision, and then examines whether the relative incentive weights behave
cross-sectionally as predicted by (2). Some studies focus on the relative weights,
while others focus on absolute coefficients, although (2) only speaks to relative
weights.
As can be seen from (2), sensitivity of a given performance measure is a

complex construct that reflects properties of the performance measure itself
(e.g., sensitivity of A depends on a), but which also reflects properties of other
performance measures used in the contract when the covariance between the
performance measures is nonzero (e.g., sensitivity of A depends on
pðCovðeA; epÞ=s2PÞ). While some papers explicitly incorporate the entire
variance–covariance matrix of the performance measures into the empirical
representation of sensitivity (e.g., Sloan, 1993; Natarajan, 1996), others do not
(e.g., Clinch, 1991; Baber et al., 1996; Bushman et al., 2001).
A common approach to operationalizing sensitivity relies on the Myers

(1977) depiction of a firm as consisting of assets in place and future investment
options, and proxies for sensitivity with measures of firms’ investment
opportunity sets. The measures used include sales growth, market to book
ratios, price-earnings ratios, research and development costs, consensus
investment choices of growth fund managers, length of product development
cycles, new product introductions, and measures based on factor analyzing
combinations of individual measures. This approach is consistent with Smith
and Watts (1992), who argue that as the proportion of firm value represented
by growth options increases, the observability of managerial actions decreases.
This occurs because it is difficult for outside investors to ascertain fully the
menu of investment opportunities available to the firm. Smith and Watts
(1992), using industry level data, predict and find a higher incidence of market-
based incentive plans (e.g., stock options, restricted stock) for growth firms
relative to nongrowth firms.23 They, however, make no predictions about the
incidence of accounting-based bonus plans. Although the existence of growth

23See Gaver and Gaver (1993) for a similar analysis at the firm level. Smith and Watts (1992) and

Baker (1987) note that the investment opportunity set is itself a choice variable, and that treating it

as exogenous may be problematic. Most studies that we discuss follow Smith and Watts (1992) and

treat the investment opportunity set as exogenous. An exception is Holthausen et al. (1995a), who

model investment opportunities (innovation measures) as a function of the compensation contract,

and the compensation contract as a function of innovation. We discuss this paper in more detail

below.
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options suggests a higher demand for incentive plans of all kinds, the presence
of significant investment opportunities implies that earnings poorly reflect the
long-term consequences of important current managerial actions and thus have
low contracting value. Principal–agent-based compensation research conjec-
tures that for firms with significant growth opportunities, expansive investment
opportunity sets, and long-term investment strategies, accounting earnings are
likely to exhibit low sensitivity, while stock returns will have high sensitivity in
these settings. In these settings, it is conjectured that current earnings will
poorly reflect future period consequences of current managerial actions, and
thus exhibit low sensitivity relative to important dimensions of managerial
activities.
Although these papers do not explicitly reference multi-tasking models, such

models clearly illustrate the ‘‘earnings poorly reflects long-term consequences
of current managerial actions’’ stories underlying the sensitivity proxies chosen.
For example, assume firm value is given by V ¼ v1e1 þ v2e2 þ eV : For
simplicity, assume that all random variables in the model are independent of
each other. Current earnings, given by A ¼ ae1 þ eA; does not reflect e2; and so
current earnings are not sensitive to current strategic planning activities. It can
be shown that for a wage contract w ¼ b0 þ bVV þ bAA; the ratio bA=bV is
decreasing in v2; the sensitivity of V to e2: incentive weight shifts away from
accounting towards stock price as the importance of e2 to value creation
increases. Using this idea, empirical studies predict that the incentive weight on
earnings will decrease relative to the weight on stock price measures as proxies
for the importance to value of actions missing from earnings increase. Stock
price-based measures are conjectured to reflect these important activities more
completely than earnings and to become relatively more important as
investment opportunities increase.
The second construct reflected in (2) is precision of the performance

measures (inverse of variance). The simple effort-plus-noise signal formulation
typically used in formal models of contracting naturally lead to the variance of
the signal as the appropriate measure of noise. Thus, it is common that
precision is measured as the time-series standard deviation of the respective
measures.24 The total standard deviation is sometimes split into its firm-specific
and systematic components. A problem with time-series generated proxies for
noise is that they basically assume that optimal effort levels are constant over
time. However, if optimal effort varies over time in response to random
changes in the environment, this variation will be picked up as part of the
overall time-series variation, and not represent noise from the standpoint of
inferring managerial actions.

24Some papers interpret the variance of stock returns as a measure of investment opportunities,

rather than as a measure of noise in the performance signal. See for example, Gaver and Gaver

(1993) and Smith and Watts (1992).
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2.5.2. Relative incentives weights on accounting and stock price measures
The seminal paper in this genre is Lambert and Larcker (1987), who using

cash compensation data from Forbes (1970–1984), estimate firm-specific
incentive coefficients on stock returns and changes in accounting return-on-
equity (ROE). They rely on the theory as illustrated in Eq. (2), and focus on the
ratio of the estimated slope coefficients on the two performance measures.
While, as discussed above, the use of the ratio of coefficient estimates may
reduce factors that confound the cross-sectional analysis,25 the underlying
distributional properties of the ratio of two random variables can be
complicated and possess undesirable properties (e.g., ratios of estimated
coefficients can be very sensitive to measurement error, near zero values in
the denominator, and negative coefficients). Proxying for sensitivity with
real growth in assets and sales, they find some evidence that high growth firms
tend to place more incentive weight on stock returns relative to ROE. They
also find some evidence that the incentive weight on stock returns relative to
ROE is positively related to the ratio of noise in ROE to noise in stock
returns (captured in a latent variables analysis by the ratio of time-series
variances of the measures and the ratio of the systematic components of the
respective variances). Finally, they also find that the incentive weight on stock
returns relative to ROE is positively associated with the correlation between
stock returns and ROE (e.g., rðA;PÞ) and negatively related to CEO
stockholdings in the firm.26 While Lambert and Larcker do find results
consistent with the agency model, the results are fragile and vary across
specifications.
Sloan (1993) focuses on understanding why earnings are used in addition

to stock price in executive compensation plans. He interprets his results
as indicating that the role of earnings is to shield executive compensation
from market-wide movements in stock price. While the term ‘‘shielding’’ seems
to indicate that earnings is playing a noise filtering role similar in spirit to
relative performance evaluation, we use the theoretical framework developed in
Section 2.4 to interpret his results as showing that earnings are valuable
because two noisy signals about the same managerial effort are better than one
signal.
Perhaps more importantly, Sloan attempts to refine empirical measures of

‘‘noise’’ in a performance measure for contracting purposes. He notes that the

25As discussed earlier, production function and manager specific parameters may cancel out in

the ratio.
26A low rðA;PÞ sometimes has been interpreted as measuring noise in accounting earnings

relative to assessing firm value. However, the Lambert and Larcker result is that the incentive

weight on earnings increases as this correlation gets smaller. Lambert and Larcker (1987) suggest

that this may be a manifestation of the Gjesdal (1981) result that a performance measure may rank

differently across uses. Sloan (1993), discussed next, follows up on the Lambert and Larcker result.
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weak evidence found in Lambert and Larcker (1987) for their noise proxies
may be driven by the fact that the time-series variance of a performance
measure does not represent noise for contracting purposes, as some of the
variation captures changes in optimal effort levels over time. Sloan’s empirical
design attempts to distinguish between the overall variance of a performance
measure and that portion of the variance which captures noise in the
performance measure.
Sloan’s design posits that earnings and returns take the form A ¼ xðeÞ þ eA

and P ¼ xðeÞ þ eP; where xðeÞ is an independently distributed random
variable parameterized by the manager’s effort e; and the ei are white
noise. Thus, both measures reflect the manager’s contribution to value with
noise. xðeÞ is operationalized as the firm-specific portion of stock returns
and estimates eA as the scaled residual from a regression of changes in
earnings per share (or ROA) on estimated xðeÞ: That, is let P=stock returns,
A=change in EPS, and let Rm=return on the market portfolio. Then xðeÞ is
estimated as the residual from the firm-specific estimation P ¼ b0 þ b1Rm þ
xðeÞ: Since xðeÞ is assumed to capture all information about managerial actions,
the noise in returns for contracting purposes is defined as s2P ¼ b21 VarðRmÞ:
Also, noise in accounting is determined by using xðeÞ from the first stage
market model regression to estimate A ¼ d0 þ kxðeÞ þ E: To achieve the
structure A ¼ xðeÞ þ eA; he scales both sides by estimated k yielding As ¼ x�
ðeÞ þ d0 þ E=k: Noise in accounting is then captured by s2A ¼ VarðEÞ=k2 (and
rðeA; ePÞ ¼ rðE=k; b1RmÞ).

27

Noting that in this formulation,

dE½Aje	
de

¼
dE½Pje	
de

;

expression (2) above becomes

bA
bP

¼
1� CovðeA; epÞ=s2P

� �� �

1� CovðeA; epÞ=s2A
� �� �

s2P
s2A

: ð4Þ

It is noteworthy that in expression (4), only the variances of the noise terms
ðfs2A; s

2
PgÞ and their covariance appears, rather than VarðAÞ; VarðPÞ; and

CovðA;PÞ; as VarðxðeÞÞ cancels out of the expression. Lambert and Larcker
(1987) use VarðAÞ; VarðPÞ; and CovðA;PÞ in their design, in contrast to Sloan’s
attempt to parcel out the ‘‘noise’’ element in a measure.
Sloan applies the structure just defined to the Forbes compensation data for

CEOs (1970–1988) and finds evidence that CovðeA; epÞ=s2Po1: This result is key
to his conclusion that the role of earnings is to ‘‘shield’’ executives from

27Lambert (1993) provides an insightful discussion of the econometric problems associated with

this approach, and the implications for interpreting the results of the paper. In particular, he notes

that measurement error in capturing managers’ contribution to value ðxðeÞÞ may result in
understating estimates of noise in returns ðs2PÞ and overstating noise in accounting ðs

2
AÞ:
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market-wide movements in price.28 However, inspection of the numerator in
expression (4) shows that CovðeA; epÞ=s2Po1 basically implies that A is
marginally informative given P; and that the marginal impact of effort on A
(the 1 in the numerator) dominates the noise filtering effect via correlation in
the noise terms of the signals. In fact, if CovðeA; epÞ=s2P > 1; accounting would
receive a negative weight in the contract as now its dominant role would be
filtering common noise from price.
In comparison to Lambert and Larcker (1987), Sloan also finds that his

measures of noise Varðb1RmÞ=VarðE=kÞ and covariance of noise rðeA; ePÞ ¼
rðE=k; b1RmÞ appears to work better than variances and covariances of the raw
performance measures (VarðPÞ=VarðAÞ; rðA;PÞ) in explaining compensation
contracts.
To complete the discussion of Sloan (1993), we note an interpretation

problem with the paper. If the firm-specific portion of stock returns is the
proper measure of managerial actions ðxðeÞÞ; why do not firms simply remove
market fluctuations directly? Given that firms do use earnings, it raises
questions about interpreting the firm-specific component of returns as the
measure of managers’ contribution to value. Sloan’s Table 8 shows that
accounting earnings get positive incentive weight even when the firm-specific
portion of stock returns is directly included in the regression! Despite this
criticism (and other econometric subtleties discussed in detail in Lambert,
1993), this paper raises fundamental questions about the proper empirical
measure of noise for contracting purposes which have not been explored
further in the literature subsequent to Sloan.
In related studies, Clinch (1991) and Baber et al. (1996) examine the relation

between investment opportunity sets, and incentive weightings on accounting
and stock price performance measures, while remaining silent on issues
concerning relative noise across measures. The pooled, cross-sectional designs
used in these two studies, and in Sloan (1993), should be interpreted with
caution given substantial evidence that incentive coefficients can differ
significantly across firms. Hypotheses in both papers are consistent with
arguments made in Smith and Watts (1992) and Lambert and Larcker (1987)
(i.e., higher investment opportunities imply more unobservability and potential
missing actions in earnings), and predict a shift towards stock-based
compensation as investment opportunities increase. Clinch proxies for
investment opportunities with R&D expenditures, while Baber et al. (1996)
use factor analysis to expand on the measure introduced by Gaver and Gaver

28This condition also can be interpreted in Sloan’s framework as follows. Consider the following

two firm-specific regressions: A ¼ d0 þ kxðeÞ þ E and A ¼ c0 þ zb1Rm þ noise: Then, it can be
shown with Sloan’s assumptions that CovðeA; epÞ=s2Po1 is equivalent to the statement that zok:
Sloan describes this latter condition as earnings performance being more sensitive to the firm-

specific component of stock returns than to the market-wide component of returns.
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(1993).29 Finally, both studies examine cash compensation as well as more
comprehensive measures that supplement cash compensation with estimates of
stock option grants, restricted stock grants and long-term incentive plan
grants, and use stock returns and accounting ROE as the performance
measures. Clinch finds that the incentive weights on both stock returns and
ROE increase with R&D, and weak evidence that the ratio of the incentive
weight on stock returns to that on ROE declines with R&D. Clinch’s result
appear to be driven by the small firms in his sample. Partitioning the sample, he
finds that the incentive coefficient on ROE is unrelated to R&D for large
firms.30 Baber et al. (1996) find that the weight on stock returns increases
relative to the weight on ROE as their measure of investment opportunities
increases (they find no relation between investment opportunities and incentive
weights using cash compensation as the compensation measure).

2.5.3. Relations between the valuation and governance roles of accounting
information
Financial accounting information has many potential uses. A deep under-

standing of economic connections across the variety of roles played by
accounting information is necessary for a complete evaluation of alternative
financial reporting regimes. It is widely accepted that reported earnings play a
fundamental role in both determining stock prices, and in evaluating and
compensating executives. However, the relation between the governance and
value relevance of earnings is not well understood. Gjesdal (1981) illustrates the
subtlety of understanding such connections by demonstrating that the ranking
of information systems for valuation purposes may not coincide with the
ranking of information systems for control purposes.
Bushman (2001) theoretically and empirically investigate potential linkages

between the weights placed on accounting earnings in executive compensation
contracts and in stock price formation. They conjecture that the marginal
product of current period managerial actions is a connecting link between the
weights placed on earnings in the two uses, and present formal models to
illustrate how this linkage could come about.
The main idea is quite simple. Holding everything else constant, a principal

naturally desires a manager to take higher effort as the marginal product of

29Baber et al. (1996) apply factor analysis to an extensive list of proxies for investment

opportunities which include, investment intensity, growth in market value of assets, market-to-

book ratio, R&D expenditures, earnings-to-price ratio, and variance of return on market value of

equity.
30Using cash compensation, Clinch finds little relation between the incentive weight on stock

returns and R&D, but a positive relation between the weight on ROE and R&D for small firms.

Note that Clinch also finds the incidence of stock option plans, but not annual bonus plans, to be

higher for high R&D firms. He also attempts, with limited success, to distinguish moral hazard

explanations for incentive contracting from both adverse selection and tax-related explanations.
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effort increases. Thus, in designing compensation contracts, the principal will
generally put a higher compensation weight on earnings as the marginal
product of effort increases. On the other hand, a firm’s stock price capitalizes
the full valuation implications of reported earnings. Because earnings depend
on managerial actions, the coefficient on earnings in valuation may capture the
market’s assessment of the marginal product of effort. To the extent that it
does, we would expect a positive correlation between weights.
Bushman et al. (2001) present two simple models that capture this intuition.

In the first, they adapt the classic valuation framework and linear information
dynamic analyzed in Ohlson (1995) to include moral hazard. Here current
earnings parameterizes a stochastic process whose properties are used to
compute expectations of future earnings and so managerial actions have multi-
period effects. In this case, the valuation weight on earnings captures the
discounted, all-in effect of the manager’s current effort on all future periods,
and is thus a component of the marginal product of current period effort not
captured by current period earnings. The incentive weight on current period
earnings increases as the multi-period impact of current period action
increases, and the valuation weight on earnings precisely captures the
discounted marginal product of this multi-period effect missing from current
earnings.
Secondly, they analyze a model in which the true marginal product of effort

and the sensitivity of earnings to managerial effort are both random variables.
Following Baker (1992) and Bushman et al. (2000a), the manager receives
private information after signing the contract but before choosing effort. The
connection between the governance and valuation role of earnings differs
subtly from the previous model. Now for contracting, the role of earnings is to
motivate the manager to take actions consistent with the true marginal product
of effort, while for valuation purposes earnings is used by the market to make
inferences about the true marginal product. This connection leads to the
weights on earnings in compensation and valuation to be similarly impacted by
a number of elements, although the weights differ along other dimensions.
Bushman et al. (2001), using CEO cash compensation over the period 1971–

1995 from the Forbes annual compensation data and several complementary
empirical specifications, examine cross-sectional relations between incentive
weights on earnings and the valuation weight on earnings. They find that the
incentive weight on earnings is positively associated with the valuation weight.
They also find that changes in the incentive weight on earnings are positively
associated with changes in earnings persistence.
In a related study, Baber et al. (1998) show in a pooled, cross-sectional

analysis of CEO cash compensation that the incentive weight on earnings
increases in the persistence of earnings. They conjecture that this reflects the
board’s effort to mitigate managers’ myopic decision focus. However, as
discussed above, it is not clear how this story fits into a formal economic
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framework. The modeling exercises in Bushman et al. (2001) allows a
reinterpretation of their results. While the existence of multi-period effects
can be framed as a myopia problem, it seems more natural to view it as an issue
of properly measuring marginal product of current period actions that impact
current earnings. It seems more natural because it is well known from
principal–agent models that compensation coefficients always increase in the
marginal product of effort. The multi-period impact of actions is simply
factored into the definition of marginal product through the valuation weight
on earnings.

2.5.4. Estimating the relation between components of earnings and cash
compensation
Another approach assumes that actual contracts are consistent with (1) and

(2) where the performance measures are posited to be components of earnings.
The incentive coefficients on the posited measures then are estimated in the
usual way by regressing compensation on earnings components, where the
researcher has no knowledge of the true measures defined by the explicit
contract. These papers examine the prospect that different components of
earnings can possess different levels of usefulness as performance measures. In
essence, these papers ask whether compensation committees distinguish among
components of earnings in setting CEO pay. Some of these papers also relax
the assumption of optimal contracting and ask whether estimated compensa-
tion relations imply opportunistic behavior on the part of managers and
boards. Studies in this genre follow two closely related approaches. In the first,
research examines the degree to which components of earnings are used in
contracts, then examines whether the incentive weights on these earnings
components are consistent with predictions of principal–agent models. In the
second, the research investigates whether certain items are removed from
earnings for purposes of performance evaluation of managers. In essence, all
papers in this area implicitly use Eq. (2) to frame their investigation of earnings
components.
Natarajan (1996) examines whether working capital from operations and

cash flow from operations provide information over and above aggregate
earnings in determining CEO cash compensation. Running firm-specific
estimations using Forbes data, he finds that earnings and working capital
from operations together have a better association with CEO cash compensa-
tion than does aggregate earnings alone. Cash flow from operations and
current accruals (e.g., working capital accounts) are not treated differently in
the compensation contract, implying that long-term accruals (e.g., depreciation
expense) are used differently in the contract than cash flow from operations
and current accruals. Then, in the spirit of the Lambert and Larcker (1987)
study, Natarajan uses a variant of Eqs. (1) and (2) above to test whether cross-
sectional differences in the estimated incentive weights on earnings and
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working capital from operations can be explained by agency theory
predictions. Assuming that the mean of each performance measure is directly
proportional to the manager’s effort, and estimating the variance–covariance
matrix of the two signals, he estimates the sensitivity and precision of each
signal. He then shows that these measures of stewardship value are significantly
associated with the incentive weights placed on earnings and working capital
from operations in the contract.
Clinch and Magliolo (1993) explore the relation between components of

earnings and the cash compensation of CEOs of bank holding companies.
They disaggregate earnings into three components: earnings from recurring
operations, discretionary nonoperating earnings that have direct cash flow
implications (e.g., gains from selling a credit card portfolio), and discretionary
earnings with no cash flow consequences (e.g., settlement of pension plan
liabilities through the purchase of annuities). They find that discretionary items
with cash flow effects are reflected in the compensation function, while
discretionary items with no cash flow implications do not appear to enter into
the compensation function. Healy et al. (1987) find that compensation
contracts do not appear to be adjusted for the effect of switching from
accelerated to straight-line depreciation, and Defeo et al. (1989) find that gains
associated with equity-for-debt swaps receive no special treatment in the
compensation contract. These studies imply that compensation committees see
through cosmetic accounting effects when setting compensation.
However, Dechow et al. (1994) find that executive compensation is shielded

from the negative effects of restructuring charges. Finally, Gaver and Gaver
(1998) partition net income into ‘‘above the line’’ and ‘‘below the line’’ items,
where below the line items consist of results from discontinued items and
extraordinary items. They regress CEO cash compensation on above the line
earnings, below the line items that increase income, and below the line items
that decrease income. They find that above the line earnings are positively
related to cash compensation if the earnings are positive, and unrelated if they
are losses. They also find that below the line items that increase income are
related to compensation, while below the line items that decrease income are
unrelated to compensation. These studies document that compensation
committees distinguish among elements comprising net income in determining
executive cash compensation, and these distinctions appear to favor managers.
The extent to which these findings represent opportunistic behavior resulting
from a CEO’s control over the board of directors, or shareholder value
enhancing adjustments by the board is still an open question.

2.5.5. Explicit choice of performance measures
Recall that the informativeness principle implies that any performance

measures, which on the margin convey information about managers’ effort
levels, should be used in the contract. However, the derivation of this result
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ignores the costs of producing information signals, as well as costs associated
with the complexity of multi-performance measure contracts and the integrity
of signals. The costs to shareholders and directors of collecting and processing
audited, standardized signals from the accounting system are in many cases low
relative to alternative performance measures. As a result, it is more likely that
firms will substitute towards additional, costly signals to the incentive contract
only when accounting information and stock price taken together do a poor
job in capturing the contribution of important elements of managerial action to
firm value. Bushman et al. (1996) and Ittner et al. (1997) use this idea as the
basis for empirical investigations into firms’ actual performance measure
choices.
The main idea underlying these studies can be illustrated simply. Firm value

V ¼ v1e1 þ v2e2 þ eV is noncontractible, and contractible signal S ¼ ae1 þ eA
represents a sufficient statistic for accounting information and stock price with
respect to the actions e1 and e2: The sufficient statistic S conveys no
information about action e2: This can occur, for example, if stock price is
not strong-form efficient, and does not reflect proprietary information privately
possessed by a firm’s executives. If v2 is large enough, the incentive benefits
from supplementing S with additional, costly performance measures informa-
tive about e2 outweighs the costs.
Bushman et al. (1996) study the use of ‘‘individual performance evaluation’’

in determining annual CEO bonuses. They use managerial compensation data
from Hewitt Associates’ annual compensation surveys of large, U.S.
companies. This data set provides the percentage of a CEO’s annual bonus
determined by individual performance evaluation (IPE). IPE is generally a
conglomeration of performance measures including subjective evaluations of
individual performance. As discussed above, many empirical studies have used
various measures of investment opportunities to explain incentive weights on
stock price relative to accounting measures, arguing that accounting measures
poorly reflect important aspects of managerial activities in firms with extensive
investment opportunities. Similar arguments apply in explaining the use of IPE
and other nonfinancial measures in contracts. While the existence of extensive
investment opportunities implies that stock price is more inclusive of
managerial actions than accounting measures, it need not be inclusive of all
important activities, leading to a demand for nonfinancial performance
measures. Bushman et al. (1996) proxy for the investment opportunity set
with market-to-book ratios, and the length of product development and
product life cycles. They find that IPE is positively and significantly related to
both measures of investment opportunities. They find no significant relation
between noise, measured as time-series standard deviations in stock price and
accounting measures, and the use of IPE.
Ittner et al. (1997) expand on Bushman et al. (1996) by specifically

considering the use of nonfinancial performance measures. Using a
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combination of proprietary survey and proxy statement data, they estimate the
extent to which CEO bonus plans depend on nonfinancial performance
measures. The mean weight on nonfinancial measures across all firms in their
sample is 13.4% and 37.1% for all firms with a nonzero weight on nonfinancial
measures. They construct their measure of investment opportunities (called
organizational strategy in their paper) using multiple indicators including:
R&D expenditures, market-to-book ratio, and number of new product and
service introductions.31 They find that the use of nonfinancial performance
measures increases with their measure of investment behavior (or strategy), and
find no relation with noise in accounting and stock price measured as time-
series standard deviations.32

Bushman et al. (1996) and Ittner et al. (1997) play off the idea that certain
performance measures used in contracts are not directly observable by the
market. Hayes and Schaefer (2000) derive implications of this insight for the
relation between executive compensation and future firm performance. If firms
are optimally using unobservable measures of performance that are correlated
with future observable measures of performance, then variation in current
compensation that is not explained by variation in current observable
performance measures should predict future variation in observable perfor-
mance measures. Further, compensation should be more positively associated
with future earnings when observable measures of performance are noisier and,
hence, less useful for contracting. They test these assertions using panel data on
CEO cash compensation from Forbes, and show that current compensation is
related to future ROE after controlling for current and lagged performance
measures and analyst consensus forecasts of future accounting performance.
They find no time trend in the relation between current compensation and
future performance. This stability in the relationship is noteworthy given the
significant increases in the use of option grants documented by Hall and
Leibman (1998) and Murphy (1999b). Boards of directors apparently have not
delegated the complete determination of CEO rewards to the market, and still
fine tune rewards using private information. Hayes and Schaefer also find that
current compensation is more positively related to future performance when
the variances of the firm’s market and accounting returns are higher.

2.5.6. Relative performance evaluation (RPE)
A major empirical prediction of agency theory concerns the reduction of

extraneous noise from compensation contracts through the use of relative

31They also consider a firm’s quality strategy, regulatory environment, financial distress, CEO

influence and noise as other determinants of nonfinancial performance measure use.
32They also find a negative relation between use of nonfinancial performance measures and the

correlation between accounting returns and stock returns, and find that regulated companies use

more nonfinancial performance measurement (e.g., safety, customer satisfaction).
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performance evaluation (Holmstrom, 1982). However, empirical research to
date has provided only weak evidence in support of the theory.33 We begin by
illustrating the theory of RPE and its empirical predictions. We then discuss
the evidence on RPE, emphasizing recent research that relaxes assumptions of
standard RPE theory by allowing managerial actions to potentially impact
peer group as well as own-firm performance.
We define two available performance measures for contracting as P ¼

eþ eP; and I ¼ eI ; where the contract is given by w ¼ b0 þ bPPþ bI I : The
measure I does not depend on managerial actions, and represents a measure of
peer group performance. CovðeP; eI Þ > 0 implies the existence of common
shocks impacting both the firm and its peers. Adapting Eq. (1) derived above
yields the optimal contract:

bI ¼
vrC½�CovðeI ; epÞ	

ðrCs2I Þð1þ rCs2PÞ � ðrC CovðeI ; epÞÞ
2
o0;

bP ¼
vrC½s2I 	

ðrCs2I Þð1þ rCs2PÞ � ðrC CovðeI ; epÞÞ
2
> 0: ð9Þ

To understand this result, note first that expression (9) implies that

bI þ bbP ¼ 0; ð10Þ

where b ¼ CovðeI ; ePÞ=s2I : It follows that the peer group component of firm
performance is completely removed in the contract (Antle and Smith, 1986;
Janakiraman et al., 1992; Aggrawal and Samwick, 1999b). To see this, note
that b is just the slope coefficient from the regression P ¼ d þ bI þ u and u is
the unsystematic component of P: Substituting this expression into the wage
contract for P yields w ¼ b0 þ bPd þ bPuþ ðbI þ bPbÞI : Thus, bI þ bbP ¼ 0
implies that the contract only depends on the unsystematic component of P as
all common noise is filtered out.
A number of papers test for RPE using CEO cash compensation. The

strongest evidence on the hypothesis that bIo0 is found in Gibbons and
Murphy (1990) and Murphy (1999b). These studies find evidence that CEO
cash compensation is negatively related to aggregate market returns, but less so
with industry returns. Antle and Smith (1986) also find weak evidence of RPE.
However, Barro and Barro (1990), Janakiramin et al. (1992) and Aggarawal
and Samwick (1999b) find little evidence of RPE. The latter two studies
explicitly examine the constraint bI þ bbP ¼ 0; as well as the prediction that
bIo0: Blackwell et al. (1994) look for evidence of RPE in the turnover
probabilities of subsidiary bank managers in multi-bank holding companies.

33See Murphy (1999b) for statistics on the prevalence of RPE as reported in a compensation

consulting firm’s survey. The survey reports that 21% of industrial companies surveyed use some

form of RPE in the annual bonus plan, while 57% of the financial services firms and 42% of

utilities report using RPE.
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Holding own-bank performance constant, they find evidence that turnover
increases with holding-company performance, but is unrelated to the
performance of other banks in the same region. This is consistent with
managers being compared against the performance of other managers within
the same holding company.
Overall, the mixed evidence to date is puzzling given that RPE is a

fundamental prediction of agency theory. Of course, factors beyond the effort-
insurance tradeoff captured in the standard principal–agent model are likely
also important in contract design.34 Two recent studies, Aggarawal and
Samwick (1999b) and DeFond and Park (1999), allow for the possibility that
the competitive environment in which a firm operates is an important factor in
contract design.
Aggarawal and Samwick (1999b) formally model contract design in an

environment of strategic interactions between imperfectly competitive firms.
Modeling product market competition as strategic complements (e.g.,
differentiated Bertrand price competition model), they find that the optimal
contract places a positive incentive weight on both own-firm and rival-firm
performance, in contrast to the standard RPE prediction. The positive weight
on rival-firm performance is designed to soften competition. By increasing pay
in the rival’s performance, it creates incentives for managers to price less
aggressively and thus facilitate collusive behavior which raises returns to
shareholders. Their model also predicts that the ratio of the incentive
coefficient on own-firm performance to the coefficient on rival firm’s
performance is a decreasing function of the level of competition (degree of
product substitutability) in the industry.35 While they have not modeled
formally tradeoffs between RPE and strategic considerations in contract
design, their model indicates that strategic considerations work against the use
of RPE by implying both a positive incentive weight on rival-firm performance
and by predicting that this positive weight will be relatively more extreme as
competition increases.
They use industry concentration ratios (Herfindahl Indices) to measure

competition (higher concentration interpreted as lower product substitut-
ability) and measure compensation as annual cash compensation plus the value
of long-term compensation grants (restricted stock and stock option grants,

34For example, see Dye (1992).
35They also model output as strategic substitutes as in a differentiated Cournot model. In this

model, the incentive weight on own-firm performance is positive, while the weight on rival-firm

performance is negative. While the negative weight on rival-firm performance is consistent with

RPE, it appears for a different economic reason. Here, the negative weight commits the manager to

produce more aggressively. In this model, as competition increases, relatively more negative weight

is put on the rival and less positive weight is put on own firm. The empirical results are most

consistent with the strategic complements case, so we do not discuss the strategic substitutes case

further.
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long-term plan payouts, and all other compensation). They find that
compensation is positively related to both own and rival-firm performance
(industry returns), and that the ratio of own- to rival-firm pay–performance
sensitivity is lower in more competitive industries. This is consistent with their
model of strategic substitutes. Even if the forces of RPE are present, this result
implies that strategic considerations swamp RPE. In some specifications using
cash compensation, they find that the incentive weight on rival-performance is
negative, but that the extent of RPE is lower in more competitive industries.
DeFond and Park (1999), while not presenting a formal model, hypothesize

that RPE will be more valuable in more competitive industries. DeFond and
Park argue that in more competitive industries where large numbers of firms
operate in a similar environment, peer group performance will better capture
common noise, and the actions of any given manager will not impact the
output of other firms (a similar story is told by Parrino (1997) in the context of
CEO succession). This story ignores the strategic considerations modeled in
Aggarawal and Samwick (1999b), and makes predictions completely opposite
to the evidence in Aggrawal and Samwick. Unfortunately, it is difficult to
compare the results of DeFond and Park with those of Aggrawal and
Samwick.
DeFond and Park focus on CEO turnover rather than compensation, but

also use Herfindahl Indices to measure competition. They find that CEO
turnover is higher in more competitive industries regardless of performance,
which they interpret as RPE improving a board of director’s ability to detect
poorly performing CEOs in highly competitive industries (again Parrino (1997)
finds a similar result using a measure of heterogeneity within an industry rather
than Herfindahl Indices). While Aggrawal and Samwick include the Herfindahl
Index as a stand-alone variable and find less competitive firms have higher
compensation (analogous to the DeFond and Park result of lower turnover),
their model offers no prediction on this variable. This result at best represents
indirect evidence of RPE. In addition, DeFond and Park only include
performance measures already adjusted for rival-firm performance (i.e.,
market-adjusted returns, industry-relative earnings, and analyst forecast
errors), rather than including own- and rival-firm performance separately as
is typical in RPE studies. In fact, it is very difficult to see how this design gets at
RPE. As we showed above, RPE implies that the wage contract can be
expressed as w ¼ b0 þ bPd þ bPuþ ðbI þ bPbÞI ; where u is index-adjusted
returns from the single factor index model P ¼ d þ bI þ u: The DeFond and
Park design can be interpreted as using index-adjusted returns as the
performance measure, estimating w ¼ gþ g1u; and showing that g1 increases
with competition. But the main predictions of RPE are that bIo0 and bI þ
bbP ¼ 0; neither of which is addressed by this design. Thus, while they
have clearly isolated an interesting relation between competition and the
role of index-adjusted performance measures in explaining CEO turnover,
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the interpretation in terms of RPE is not clear. This implies an oppor-
tunity for further research into the relation between RPE, competition and
turnover.

2.5.7. Contract design for business unit managers
Modern U.S. corporations are typically hierarchical organizations with a

CEO occupying the top position in the hierarchy. As discussed above, there
is a large amount of empirical research focused on the compensation plans
of executives at the top of the hierarchy. In contrast, a much smaller literature
investigates the compensation of middle level executives, due primarily to
data availability issues. This represents a rich avenue for future accounting
research, subject to data availability. Incentives within organizations are likely
to be crucial determinants of firm success. Accounting measurements also are
likely to be relatively more important for contracting within the organization.
This is because firm-wide performance measures, such as stock price, aggregate
all the firm’s operations together and so contain significant noise from the
perspective of an individual business unit manager (see Keating, 1997; Guidry
et al., 1999) for evidence on the use of stock price incentives at the business
unit level).
In addition, many interesting interactions between incentive contracting,

performance measurement and other organizational features come into play at
lower levels in the hierarchy. Complex interactions can exist between incentive
contracts written on objective performance measures and promotion ladders,
allocations of decision rights, task allocations, divisional interdependencies,
and subjective performance evaluation. For example, Lambert et al. (1993)
presents evidence that observed business unit managers’ compensation across
the hierarchy exhibits patterns consistent with both agency theory and
tournament theory. Baker et al. (1994a, b) and Gibbs (1995) analyze 20 years
of personnel data from a single firm and illustrate the complex relations that
can exist among the hierarchy, performance evaluation, promotion policies,
wage policies and incentive compensation. Ichniowski et al. (1997) using data
on 36 steel mills find that mills which adopt bundles of complementary
practices (e.g., incentive compensation, teamwork, skills training, communica-
tions) are more productive than firms which either do not adopt these practices
or which adopt practices individually rather than together. Accounting
research into compensation within the hierarchy, which we discuss next, has
addressed empirically issues of inter-divisional interdependencies, task alloca-
tion, interactions between compensation and innovation, and ratcheting of
performance standards.
Bushman et al. (1995) and Keating (1997) explore the role of interdepen-

dencies across divisions within a firm and the structure of business unit
executives’ incentive contracts. Both papers provide evidence of a positive
relation between the weight placed on firm-wide performance measures relative
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to own business unit measures and the extent of interdependencies across
divisions within the firm.
Assume a firm has two divisions, and let the profit of divisions 1 and 2 be

given by D1 ¼ f1e1 þ f2e2 þ e1 and D2 ¼ g1e1 þ g2e2 þ e2; respectively. Let e1
be the action of the division 1 manager and e2 that of the division 2 manager,
Covðe1; e2Þ ¼ 0; and preferences be defined in Section 2.4. Note that effort, e1;
taken by the manager of division 1 impacts both his own division profits, D1;
and the profits of division 2, D2: This captures the idea of an interdependency,
or spillover effect, between the two divisions. Division 1’s profits can in turn be
impacted by the actions of manager 2. Define firm-wide profits as A ¼
D1 þD2; and let the wage contract of division managers be given by wi ¼
bi0 þ biDDi þ biAA; i ¼ 1; 2: The role of firm-wide profits in the contract is to
create incentives for managers to internalize the entire marginal product of
effort on firm value, not just the impact of effort on own division profits. Focus
on manager 1. It can be shown (Bushman et al., 1995) that the optimal wage
contract for manager 1 can be characterized as36

b1A
b1D þ b1A

¼
g1
f1

s21
s22
: ð11Þ

Expression (11) predicts that the incentive weight on firm profits, A; in manager
1’s contract, will increase relatively as the spillover effect of manager 1’s action
on division 2 (i.e., g1) increases.
To investigate this hypothesis, Bushman et al. (1995) use proprietary data on

business unit manager compensation plans from 246 public companies. The
data contains the percentage of business unit managers’ compensation
determined by corporate-wide performance measures and the percentage
determined by own-unit performance measures. For example, they document
that on average 46% of a division CEO’s annual bonus is determined by own-
level performance, 34% by aggregated corporate-wide measures, and 20% by
individual performance measures. They proxy for interdependencies with the
ratio of the firm’s inter-industry segment sales and inter-geographic segment
sales to total sales (higher inter-segment sales imply higher spillover effects),
and with industry and geographic diversification measures (more diversified
implies less spillover). The use of inter-segment sales to proxy for
interdependencies should only explain relative incentive weighting on
corporate versus own level profits if transfer pricing schemes do not completely
solve the spillover problem by determining the profitability measures of the
individual business units. They find, as predicted, that the relative incentive
weight on aggregated corporate-wide measures is positively and significantly
associated with the inter-segment sales measures, and negatively and
significantly associated with the diversification measures.

36Or equivalently as
b1A
b1D

¼
g1s

2
1

f1s22 � g1s21
:
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Keating (1997), using a survey sample of 78 firms and divisions, also
documents that divisional interdependencies impact performance measure
choice at the business unit manager level. He finds that the use of firm-wide
accounting measures increases as a division manager’s impact on other
divisions increases and decreases with growth opportunities and other
managers’ impact on that division. Keating also documents that the use of
stock price-based incentives increases as the size of the division relative to the
overall size of the firm increases.
Baiman et al. (1995) use a proprietary data set to study differences across

firms with respect to the allocation of tasks from the parent firm to its business
units and the level of compensation risk imposed on business unit managers.
They develop a model in which the agent (business unit manager) is always
informed about a productivity parameter, while the principal (corporate CEO)
may not be informed about the division’s productivity parameter. Their model
suggests that an expert principal with superior information will tend to allocate
fewer tasks to the agent and instead dictate appropriate actions to the division
manager, imposing more compensation risk on the agent to bring out higher
effort on those tasks that are allocated. They empirically measure
task decentralization using a high or low task allocation metric collected in
their survey, and compensation risk as the ratio of contingent annual
compensation to total annual compensation. They find that compensation
risk increases with the parent’s task expertise (high if the parent corporation
and business unit have the same 2-digit SIC code, low otherwise) and the
relative size of the business unit, while task allocation is decreasing in both
factors. Baiman et al. also include the compensation risk imposed on the firm-
wide CEO as an independent variable in the business unit manager risk
regressions, and find that it loads positively and significantly. While they
include it to control for idiosyncratic firm effects, Fisher and Govindarajan
(1991) interpret this result as indicating social comparison between managers.
Despite interpretation differences, this result raises interesting issues of how
incentives given to top management by the board of directors filter down into
the hierarchy.
As discussed earlier, many compensation studies include a proxy for the

firm’s opportunity set as an exogenous, independent variable in explaining
compensation contracts. Holthausen et al. (1995a) allow for the possibility
that the investment opportunity set is endogenously chosen by a firm’s
managers as a function of the compensation contract, and that the contract is
simultaneously determined by the investment opportunity set. They focus on
business unit managers on the premise that most innovation decisions are made
at the business unit level. They define the investment opportunity set (or
innovative activity) as the number of patents per million dollars of sales for a
business unit, and compensation as the ratio of expected long-term
compensation to total compensation. They estimate the following nonrecursive
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system:

innovationtþ2 ¼ f ðcompensationt; market structuret; firm factorstÞ;

compensationt ¼ gðinnovationtþ2; firm factorst; division factorstÞ:

They find modest evidence that compensation is positively related to future
innovation, but no evidence that compensation as measured has a positive
relation with the expected innovation opportunity set.
Finally, Leone and Rock (1999) examine multi-period aspects of business

unit manager compensation. Using detailed data on 76 business units of a large
multinational corporation, they empirically establish that budgets are revised
in a manner consistent with the ratchet principle. Ratcheting is said to occur
when positive variances in performance lead to greater absolute changes in
the following year’s budget than do changes in budgets associated with
negative variances of the same magnitude. They operationalize this idea by
estimating the evolution of budgeted performance as a function of realized
variances from budget as Budgettþ1 � Budgett ¼ aþ lðActualt � BudgettÞ
þlnDtðActualt � BudgettÞ: Budgeted and actual performance in each period
are stated in terms of accounting quantities, and Dt ¼ 1 if ActualtoBudgett
and 0 if Actualt > Budgett: They estimate this equation and find that l > 0
(0.892) and lno0 (�0.450). This implies that when actual performance exceeds
budget in a given year, the budgeted performance for next year is increased by
almost 90 percent of the variance. In contrast, if actual is below budget, next
year’s budget is decreased by 44 percent of the variance (lþ ln). That is,
budgets increase by almost the entire extent of positive budget variances, but
only partially decrease in response to a budget shortfall.
Leone and Rock go on to use this ratcheting result to investigate the earnings

management behavior of managers subject to ratcheting budgets. They
illustrate in a simple two period model that earnings management behavior
(discretionary accruals) designed to maximize bonuses over both periods is
very different when managers anticipate ratcheting budgets rather than fixed
budgets. On average, bonus maximizing accruals are lower under ratcheting
budgets. They find that proxies for discretionary accruals are better explained
by bonus maximizing behavior under a ratcheting model than under a fixed
budget assumption. In a related paper, Murphy (1999a) assumes ratcheting
behavior to hypothesize that firms using internally determined standards will
have smoother earnings patterns than firms using externally determined
standards. Murphy assumes that internally determined standards are subject to
ratcheting and provide incentives to smooth earnings, while external standards
(e.g., industry-relative market performance) are not influenced by managerial
actions. Murphy reports evidence consistent with this hypothesis.
These papers raise interesting issues of what determines firms’ decisions to

expose managers to ratcheting or not. That is, what determines cross-sectional
differences in performance budget ratcheting?
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2.6. Discussion and synthesis

The measurable importance of accounting information in determining the
compensation of top executives at publicly traded U.S. companies appears to
be shrinking in recent years. Evidence exists that accounting information is
becoming relatively less important in determining the annual cash compensa-
tion of top executives (Bushman et al., 1998), and that the sensitivity of cash
compensation to changes in shareholder wealth is shrinking rapidly relative to
the sensitivity of stock and stock option portfolios (Hall and Leibman, 1998;
Murphy, 1999b). In addition, in a recent working paper, Core et al. (2000)
decompose the variance of changes in CEOs’ firm-specific wealth into stock
price-based and nonprice-based components. They find that for most CEOs,
stock returns is the dominant component of their incentives, documenting that
for 65% of the CEOs in their sample, the variation in wealth changes that is
explained by stock returns is at least 10 times greater than the component not
explained by stock returns. Thus, while accounting information likely remains
key to incentive contracting within corporate hierarchies, these facts represent
a significant challenge for future accounting research.
First and foremost, why is the market share of accounting shrinking, and can

cross-sectional differences in the extent of shrinkage be explained? To a large
extent this is equivalent to asking why the use of stock option grants has been
increasing and explaining cross-sectional differences in granting strategies, but
there is also the issue of why the role of accounting in annual cash
compensation is shrinking. Assuming this is an equilibrium phenomenon, the
change in contract design must be caused by changes in the environment. Has
the information content of accounting information itself deteriorated, or
should we look to more fundamental changes in the economic environment?
For example, Milliron (2000) documents a significant shift over the past 20
years in board characteristics measuring director accountability, independence,
and effectiveness in the direction consistent with a general increase in directors’
incentive alignment with shareholders’ interests.
A number of environmental changes are candidates for explaining the

observed evolution in contract design and boards. For example, the emergence
of institutional investor and other stakeholder activist groups in the 1980s
created pressure on firms to choose board structures designed to facilitate more
active monitoring and evaluation of managers’ performance. In addition, new
regulations were instituted by the Securities and Exchange Commission and the
Internal Revenue Service in the early 1990s to require that executive pay be
disclosed in significantly more detail and be approved by a compensation
committee composed entirely of independent directors. It is also the case that
the nature of the firm itself may have changed. Recent research notes that
conglomerates have broken up and their units spun-off as stand-alone
companies, that vertically integrated manufacturers have relinquished direct
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control of their suppliers and moved towards looser forms of collaboration,
and that specialized human capital has become more important and also more
mobile (e.g., Zingales, 2000; Rajan and Zingales, 2000). Do these environ-
mental changes explain the shrinking role of accounting information in top
executive contract design, or does the answer lie elsewhere?
A related question concerns whether the recent evidence implies that

accounting information in general has a lower impact on managerial behavior.
As documented, for example in Murphy (1999b), the vast majority of executive
stock options do not incorporate a market or peer group index, implying that
payoffs to executives can depend on many factors beyond their understanding
or control. Besides the impact of random macro-economic shocks, stock prices
also reflect the private information, interpretations, opinions and expectations
of investors. However, executives likely understand the mapping from their
actions to accounting numbers better than the mapping from actions to equity
value, and accounting numbers along with analyst’s forecast of earnings
continue to exert a substantial influence on investors’ assessments of equity
values.
In addition, boards of directors still apparently determine cash compensa-

tion based on an intricately designed portfolio of performance measures
including individual performance evaluation and nonfinancial performance
measurement (Bushman et al., 1996; Ittner et al., 1997). And as noted by Hayes
and Schaefer (2000), the ability of unexpected current cash compensation to
predict future performance has not declined in recent periods despite the
observed shift in other aspects of contract designs. Thus, despite the explosion
in stock option grants, the evidence that boards still design intricate cash
compensation payouts indicate that this still remains an important channel by
which boards communicate expectations to top management. Given that a
primary task of the board is to hire and fire top management, the apparent care
exercised by boards in determining the basis for cash compensation cannot be
dismissed as unimportant just because large stock option portfolios exist. The
ultimate importance of cash compensation and its underlying performance
measurement issues to the corporate governance process can only be
understood as part of a deeper understanding of the process by which boards
manifest their fiduciary responsibilities.
It is also important to understand the circumstances under which accounting

is relatively more or less important to the contracting process. For example,
accounting numbers can become relatively more important in the performance
evaluation of top executives when the firm is in trouble, as stock price will
reflect the market’s assessments of top management’s replacement.
Finally, in examining the role of accounting information in incentive

contracting, it is useful to consider theoretical structures beyond the classical
principal–agent model with its emphasis on the trade-off between risk sharing
and incentives. As discussed above, empirical work in economics and
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accounting specifically testing for such a trade-off has met with mixed success,
with some studies finding evidence in favor of the trade-off while others do not.
While the weak evidence on the relation between risk and observed contracts
may result from poor proxies for performance measure noise (e.g., Sloan,
1993), it also may be that the standard principal–agent model is not the right
model of top executive pay, or that important features of the environment are
missing from the model. Several recent papers in economics raise some
interesting issues related to these later possibilities, and should be of interest to
researchers interested in understanding observed contracting arrangements.
Lazear (1999b) argues that while incentives matter, research to date has

generally ignored the selection or sorting explanations for contract design.
Lazear (1999b) considers situations where the main contracting problem is that
managers have private information about a firm’s prospects that are
unavailable to outside investors. Lazear’s sorting model implies optimal
incentive coefficients on firm performance significantly different from what
might be expected from solely considering a pure risk-incentive tradeoff.
Prendergast (1999b) considers the possibility that existing theories are missing
something about the relation between inducing individuals to exert effort and
the riskiness of the environment. He argues that there are reasons why a
positive relation exists between risk in the environment and incentive intensity,
in contrast to the negative relation implied by standard principal–agent
models. While not dismissing the validity of the standard risk-return trade-off,
he presents theoretical reasons why this relationship is difficult to find in the
data.37

In the next section, we turn to a discussion of future research possibilities
that focus on the use of accounting information in a broad range of specific
governance mechanisms in addition to formal incentive compensation
contracts. A number of these ideas also have implications for future
compensation contract research.

3. The role of accounting information in specific governance mechanisms:

directions for future research

We propose ideas for future governance research concerning the use of
financial accounting measures in the operation of corporate control mechan-
isms. The economics and finance literatures identify a number of internal and
external control mechanisms to consider. Internal corporate control mechan-
isms (in additional to managerial incentive plans) include shareholder and

37This position is similar in spirit to that taken by Aggarawal and Samwick (1999b) in arguing

that the competitive environment can cause the incentive weight on rival-firm performance to be

positive, swamping any relative performance evaluation.
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debtholder monitoring, board monitoring, corporate bylaws and charters, and
the internal managerial labor market. External mechanisms include the market
for corporate control, the external managerial labor market, competition in the
product market, and national legal and judicial systems that protect investors’
rights. In what follows, we discuss several promising research directions along
with a discussion of pertinent existing research. We discuss these ideas under
Sections 3.1–3.3.

3.1. Interactions across governance mechanisms

While governance research typically focuses on a particular governance
mechanism in isolation, a more complete understanding requires an explicit
recognition of interactions across governance mechanisms. Although there are
a large number of potential interactions that can be considered, we focus on
several promising interactions to illustrate our proposed research concept.
Consider first interactions between product market competition and the use

of accounting information in executive compensation contracts and in
determining managerial turnover probabilities. As discussed above in the
context of RPE (Section 2.5.6), the nature of product market competition can
impact both formal compensation contracts and a board’s hiring and firing
decisions. Aggarawal and Samwick (1999b) argue that in more competitive
industries (higher product substitutability) wage contracts are designed to
incorporate strategic considerations and attempt to create incentives for less
aggressive price competition. DeFond and Park (1999), examining CEO
turnover probabilities, posit that in more competitive industries peer group
comparisons are more readily available, creating opportunities for more precise
performance comparisons. While these papers measure competition by
Herfindahl Indices, Parrino (1997), also looking at turnover, makes an
argument similar to DeFond and Park (1999), but focuses on the heterogeneity
of an industry (as measured by the correlation of stock returns within an
industry). Jagannathan and Srinivasan (1999) examine whether product
market competition, as measured by whether a firm is a generalist (likely to
have more comparable firms) or a specialist (few peers), reduces agency costs in
the form of free cash flow problems.
The papers just cited all suggest that the nature of product market

competition matters for incentives and the design and operation of incentive
mechanisms. There are many research opportunities here. First, note that the
strategic contracting story proposed by Aggarawal and Samwick (1999b)
predicts higher positive weight on peer group performance as competition
increases, while the other stories predict higher negative weight on peer group
performance (more RPE) as competition increases. Can these competing
stories be resolved? Does the measure of competition used make a difference? If
increased competition, however measured, reduces agency costs and creates
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more peer comparison opportunities (including the supply of potential
replacement executives), how is the design of incentive contracts impacted?
This can encompass examining the role of own-firm and peer group accounting
information as a function of competitiveness. It is also possible that more
competition can increase the costs to disclosing proprietary information,
implying potentially higher levels of private information which in turn can
impact the relative governance value of public performance measures. For
example, the relative value of accounting performance versus stock price
performance in explaining managerial turnover can vary with the level of
product market competition.
Next, consider the market for corporate control. Changes in the operation of

the market for corporate control alters the pressure on managers, and cause
changes to other governance mechanisms. For example, Bertrand and
Mullainathan (1998) examine the impact on executive compensation of
changes in states’ anti-takeover legislation. The idea is that the adoption of
anti-takeover legislation reduces pressure on top managers, and causes firms to
substitute more intensive incentives elsewhere. They find that pay-for-
performance sensitivities and levels of CEO pay increase (the latter possibly
to compensate for increased risk imposed on CEOs) after adoption of anti-
takeover legislation. This design can be refined to look at more intricate
changes in contract design, including the portfolio of performance measures
used to determine payouts. For example, a change in takeover pressure can
alter managerial incentives to distort firms’ accounting numbers and thus
change their role in contracting and performance evaluation. In a related study,
Hubbard and Palia (1995) look at the reaction of executive pay in the banking
industry to relaxation of inter-state banking restrictions, and thus the ability of
banks to acquire other banks across state borders. A key element in their study
is the possibility that this deregulation increased the demand by banks for more
talented managers. An increased demand for talent can lead to more scrutiny
by boards to discern talent levels of incumbent managers, and thus lead to a
change in the relative roles of accounting and stock price performance in
determining managerial turnover.
Finally, consider the relation between the structure of the board of directors

and managerial turnover. Weisbach (1988) interacts board composition and
firm performance in estimating CEO turnover. He finds that CEO turnover is
more sensitive to performance (market-adjusted returns and accounting
performance) when boards are dominated by outsiders. A possible interpreta-
tion of this result is that outsider-dominated boards inherently do a better job
of monitoring managers. However, when accounting numbers inherently do a
poor job of reflecting managerial performance and other aspects of firm
performance, firms may respond by placing a higher proportion of inside
directors on the board to substitute insiders’ in-depth knowledge of firm-
specific activities and the firm’s competitive environment (Bushman et al.,
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2000b). In this case, outsider-dominated boards will be observed when
accounting information is a good measure of managerial talent and
performance, implying that accounting performance should be highly
correlated with turnover decisions (and vice versa for insider-dominated
boards).
The issue of whether the world is in equilibrium or out of equilibrium makes

it difficult to draw unambiguous inferences from this research design. (See
Hermalin and Weisbach (2000) for an interesting discussion of this issue.) If the
observed world reflects optimizing behavior, then prescriptions for improved
policies drawn from this research design are problematic because the data are
already reflecting optimal choices. Core et al. (1999), who examine the relation
between board characteristics, ownership structure, and CEO compensation,
link ‘‘suboptimal’’ governance configurations with lower future performance of
the firm. This approach raises similar concerns. Why are suboptimal
configurations observed in the data? (See Himmelberg et al. (1999) for an
interesting empirical approach to this issue and Murphy (1999b) for a useful
discussion of the approach.)

3.2. Financial accounting information and additional corporate control
mechanisms

A natural extension of prior research is to address the role of financial
accounting information in the operation of other specific governance
mechanisms.
An important example in this respect is DeAngelo’s (1988) study of the role

of accounting information in proxy fights. She documents a heightened
importance of accounting information during proxy fights by providing
evidence of the prominent use of accounting numbers. She presents evidence
that dissident stockholders typically cite poor earnings performance as
evidence of incumbent managers’ inefficiency (and rarely cite stock price
performance), and that incumbent managers use their accounting discretion to
portray a more favorable impression of their performance to voting
shareholders. DeAngelo suggests that accounting information may better
reflect incumbent managerial performance during proxy fights because stock
price anticipates potential benefits from removing underperforming incumbent
managers. Other examples of research on specific governance mechanisms
include takeovers (Palepu, 1986), boards of directors (Dechow et al., 1996;
Beasley, 1996), shareholder litigation (Kellogg, 1984; Francis et al., 1994;
Skinner, 1994), debt contracts (Smith and Warner, 1979; Leftwich, 1981; Press
and Weintrop, 1990; Sweeney, 1994), and the audit function (Feltham et al.,
1991; DeFond and Subramanyam, 1998).
There are many opportunities in this regard. For example, while there exists

evidence that boards of directors use accounting information in incentive
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contracts and firing decisions, we actually know very little about the internal
operation of boards. Besides setting compensation and hiring/firing CEOs,
boards serve a decision ratification role (Fama and Jensen, 1983a, b) and
provide input into the strategic planning processes of firms. What information
set serves as the basis for the full scope of board operations? What is the
relative importance of own-firm accounting information, peer group account-
ing information, analysts’ reports, proprietary internal information, stock price
information? Despite the evidence that stock price has become the prime
performance measure in top management compensation contracts (Hall and
Leibman, 1998; Murphy, 1999b; Core et al., 2000), it is unlikely that boards
rely on stock price as the sole information variable.
Another opportunity concerns the role of accounting information in the

allocation of both cash flow and control rights in contracts between pre-IPO
entrepreneurs and venture capital firms. As discussed in Section 2.2, Kaplan
and Stromberg’s (1999) analysis of venture capital financing contracts
documents that the allocation of both control and cash flow rights plays out
over multiple rounds of financing, and that the allocation of control rights can
be contingent on observable measures of financial and nonfinancial perfor-
mance, as well as on certain observable actions. Given the recent explosion in
venture capital financing deals in the U.S. and abroad, opportunities for access
to interesting data sets probably will increase, opening exciting possibilities for
understanding the role of accounting information and other performance
measures in the allocation of control rights. This creates the potential for
deeper insight into the ways accounting information promotes economic
efficiency.
Finally, most governance research focuses on the U.S. While data limitations

have been an impediment to international governance research to date,
opportunities are likely to increase. As Europe moves to a more equity-based
business culture (e.g., Black, 2000b), pressure for additional disclosure and
transparency in governance processes is likely to increase. Descriptive data on
the degree to which the very existence and operation of control mechanisms
vary across countries holds enormous potential. Such data not only would
provide useful insights into how the mechanisms by which financial accounting
potentially can serve a governance role vary around the world, but also would
provide data for testing complementarities between high-quality financial
accounting regimes and high-quality control mechanisms in promoting
economic efficiency as suggested in Section 4. This potential should not be
underestimated. For example, as discussed in more detail below, recently
developed data sets on cross-country differences in investor legal protections
and legal enforcement efficiencies (e.g., La Porta et al., 1998) have spawned an
explosion of research on the role of cross-country differences in governance in
impacting the economic efficiency of countries and of specific industries across
countries. Such data sets would also allow accounting researchers to
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potentially integrate data about the governance environment with recent
research using cross-country data to examine theories of conservatism in
financial accounting (e.g., Ball et al., 2000a, b).

3.3. Limits to accounting information and the endogenous formation of
governance structures

Do limits to the information provided by financial accounting systems in
some settings lead to substitution toward costly monitoring mechanisms and/
or statutory constraints on managerial behavior? This is a natural extension of
the compensation literature discussed in Section 2.5.5 which documents that
firms shift towards the use of more costly performance measures when
accounting information has limited usefulness (Bushman et al., 1996; Ittner
et al., 1997). In this section, we illustrate this line of inquiry with several recent
examples.
The first example is La Porta et al. (1998). This paper argues that protection

of investors from opportunistic managerial behavior is a fundamental
determinant of investors’ willingness to finance firms, of the resulting cost of
firms’ external capital, and of the concentration of stock ownership. They
develop an extensive database of the laws concerning the rights of investors
and the enforcement of these laws for 49 countries from Africa, Asia,
Australia, Europe, North America, and South America. Interestingly, one of
the regimes they suggest affects enforcement of investors’ rights is the country’s
financial accounting regime. They measure quality of the accounting regime
with an index developed for each country by the Center for International
Financial Analysis and Research (CIFAR). The CIFAR index represents the
average number of 90 items included in the annual reports of a sample of
domestic companies. La Porta et al. document substantial cross-country
differences in the level of investor protection provided by these laws and their
enforcement which are related to the colonial origin of the laws, including
English, French, German, and Scandinavian origins. They also document that
the concentration of stock ownership in a country is significantly negatively
related to both the CIFAR index and an index of how powerfully the legal
system ‘‘favors minority shareholders against managers or dominant share-
holders in the corporate decision-making process, including the voting
process’’ (p. 1127), after controlling for the colonial origin of the legal system
and other factors. These results are consistent with their prediction that in
countries where the accounting and legal systems provide relatively poor
investor protection from managerial opportunism, there is a substitution
toward costly monitoring by ‘‘large’’ shareholders.
In a related study, Bushman et al. (2000b) document a negative cross-

sectional relation between the concentration of stock ownership of large public
companies in the U.S. and the ‘‘timeliness’’ of earnings. Timeliness is defined as

R.M. Bushman, A.J. Smith / Journal of Accounting and Economics 32 (2001) 237–333290



in Ball et al. (2000a) as ‘‘the extent to which current earnings incorporate
current value-relevant information’’. Bushman et al. (2000b) develop several
metrics for earnings timeliness based on traditional and reverse regressions of
stock prices and changes in earnings. They view inter-firm differences in the
value relevance of earnings as primarily the result of differences in the ability of
U.S. GAAP to capture current changes in value within current earnings due to
inherent measurability limitations, rather than accounting choices made by a
firm’s managers.38

The results reported in both Bushman et al. (2000b) and La Porta et al.
(1998) are consistent with the predicted negative relation between the
information provided by financial accounting systems and the demand for
costly monitoring by ‘‘large’’ shareholders. The results of both studies,
however, must be interpreted with care. The authors cannot completely
rule out the possibility that the causality goes in the opposite direction; i.e.
that more diffusely held firms in the U.S. choose to report more value
relevant earnings given the discretion allowed within U.S. GAAP. These
concerns are, perhaps, even more serious in the cross-country analysis of La
Porta et al. (1998). For example, cross-country differences in disclosure
practices are in some cases politically motivated, perhaps, by a desire to keep
control over a country’s assets concentrated in the hands of controlling
families, banks, or the government (see Rajan and Zingales (1999) for further
discussion).
A second example of a corporate control mechanism is monitoring by the

board of directors. Following similar reasoning to that above, the demands on
the board to undertake costly information acquisition and processing activities
are likely to be high in settings where the information provided by the financial
accounting system is relatively low. Bushman et al. (2000b) also investigates
how a demand for costly information collection and processing activities
affects the composition of the board. This study relies on the idea developed in
Fama and Jensen (1983a, b) that optimal board structures require both inside
directors due to their deep firm-specific knowledge, expertise and information,
and outside directors who specialize in advising and policing major strategic
decisions. Bushman et al. (2000b) find that both the proportion of inside
directors and the proportion of ‘‘highly reputable’’ outside directors are
negatively related to the timeliness of earnings, before and after controlling for
R&D, capital intensity and firm growth opportunities. This evidence is
consistent with the hypothesis that limits to the information provided by
financial accounting measures are associated with a greater demand for firm-
specific information from inside directors and high-quality outside directors.

38Bushman et al. (2000b) argue that the inherent measurability limitations of a given GAAP

regime differ across production functions and investment opportunity sets.
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We turn now to a discussion of research ideas to examine direct connections
between properties of financial accounting information and real managerial
decisions.

4. Future research into financial accounting information and economic

performance

4.1. Introduction

4.1.1. Overview
The focus of the research discussed in Sections 2 and 3 is specific governance

mechanisms, and the role of financial accounting information as an input to
these mechanisms. The research discussed in Section 3 also considers the effects
of limitations of financial accounting information on board and stock
ownership structures and other corporate control mechanisms. The governance
research discussed above is interesting, in part, because the effectiveness of
corporate control mechanisms is expected to affect real managerial decisions.
Hence, the use of financial accounting information in corporate governance
mechanisms is one channel by which financial accounting information
potentially enhances the investment decisions and productivity of firms.
In this section, we suggest future research that directly examines the effects of

financial accounting information on economic performance. We propose
empirical research focused on four themes. The first theme is whether the
availability of financial accounting information does affect economic perfor-
mance, and by how much. This research is expected to capture the combined
effects of financial accounting information on economic growth and
productivity from the more effective operation of corporate governance
mechanisms as well as from other sources.
The second theme is the specific channels through which financial accounting

information affects economic performance. We suggest research to isolate the
economic effects of financial accounting information through specific channels,
with an emphasis on isolating the effects of financial accounting information’s
governance role.
The third theme for future research is how the economic benefits of financial

accounting information vary with other factors. That is, to what extent do
other factors, such as the legal protection of investors’ rights or other corporate
control mechanisms, the auditing regime, or the relative importance of
securities markets versus bank financing, influence the economic effects of
financial accounting information? We expect the interactions between the
quality of financial accounting regimes and effectiveness of corporate control
mechanisms to provide evidence on the governance effects of financial
accounting information per se. We expect the interactions between financial
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accounting regimes and other domestic institutions to provide evidence of the
determinants of the total economic value of financial accounting information
from better governance as well as other channels.
The fourth theme is how the economic effects vary with specific features of

the accounting regimes. For example, which types of disclosures contribute
most to economic performance? Does economic performance increase with the
frequency of interim reporting? And do differences in accounting methods used
to measure the accounting numbers lead to differences in economic
performance? We expect this research to provide new evidence on the
properties of financial accounting systems that affect their quality for
governance purposes in particular, as well as the properties that affect the
overall quality of financial accounting systems as reflected in the combined
economic effects from all sources.
We organize the remainder of Section 4 as follows. In Section 4.1.2, we

describe the channels through which we expect financial accounting informa-
tion to enhance economic performance. The purpose of this discussion is to
motivate the proposed research into the relation between financial accounting
information and economic performance, and to provide more specific
background for our suggestions for isolating the governance effects of financial
accounting information. In Section 4.1.3, we describe why we believe cross-
country designs, the focus of Section 4, represent a promising setting for
investigating the effects of financial accounting information on economic
performance. In Section 4.2, we describe in greater detail our four themes for
future research, and make preliminary suggestions for testing our predictions.
In Section 4.3, we consider additional research design issues.

4.1.2. Channels through which financial accounting information affects economic
performance
We expect financial accounting information to affect economic performance

through at least three channels as illustrated in Fig. 1. First, we expect financial
accounting information of firms and their competitors to help managers and
investors identify and distinguish between good and bad investment
opportunities (project identification).39 The absence of reliable information
in an economy impedes the flow of human and financial capital toward good
investments and away from bad, even without moral hazard. Hence, even in
the absence of agency conflicts between managers and investors, financial
accounting data will enhance efficiency by providing useful information that

39The use of financial accounting information for the identification of good and bad projects is

broader than just identifying good and bad opportunities for investing financial capital. It also

includes the identification of opportunities for increasing the productivity of assets in place, and the

identification of good versus bad opportunities for current or potential managers and other

employees to invest their human capital.
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enables managers and investors to identify value creation opportunities with
less error. This leads directly to the more accurate allocation of capital by
investors and managers to their highest valued uses, as indicated by arrow 1A
in Fig. 1. In addition, the lower estimation risk perceived by investors will
likely reduce the cost of capital, further contributing to economic performance
as indicated by arrow 1B.40

Financial accounting systems clearly can be a direct source of information to
managers and investors about investment opportunities. For example,
managers can identify promising new investment opportunities on the basis
of the high profit margins reported by other firms. Financial accounting
systems also can be an indirect source of information by supporting the
informational role played by stock price.41 Efficient stock markets in which

Fig. 1. Three channels through which financial accounting information may affect economic

performance. Governance role of financial accounting information operates through channel 2.

40See Barry and Brown (1985) for a discussion of estimation risk and its potential effect on the

cost of capital.
41High-quality financial accounting regimes can support the informational role played by stock

price in several ways. As argued by Black (2000a), financial accounting information is likely to be a
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stock prices reflect all public information about firms’ prospects, as well as
private information of individual investors, presumably communicate that
aggregate information to managers and current and potential investors
through stock prices. This represents an example of the process discussed by
Hayek (1945) by which price systems aggregate and communicate knowledge
dispersed among many individuals, making better use of total existing
knowledge.42 Hence, high-quality financial accounting regimes can provide
information directly to managers and investors about good and bad projects,
and provide information indirectly by supporting an active stock market.43

The second channel through which we expect financial accounting
information to enhance economic performance is its governance role. Financial
accounting information is a direct input to corporate control mechanisms
designed to discipline managers to guide resources toward projects identified as
good and away from projects identified as bad, and to prevent managers from
expropriating the wealth of investors. In addition, financial accounting
information supports the information aggregation and monitoring functions
of stock markets.44 For example, managerial compensation contracts tied to
accounting measures and informed stock prices can motivate managers to
create value.45 As another example, well-functioning stock markets can

( footnote continued )

prerequisite to the very existence of a vibrant stock market. Second, financial accounting

information is impounded in stock price. (See Kothari (2001) for a review of research concerning

the impact of financial accounting information on stock prices.) And third, high-quality financial

accounting information may encourage analyst following, further contributing to the information

reflected in stock prices. Dechow et al. (1996) document evidence that analyst following of specific

firms declines when they become the subject of SEC enforcement actions for alleged violations of

GAAP, and Chang et al. (2000) document that cross-country differences in analyst following are

positively correlated with the quality of financial accounting regimes.
42Dow and Gorton (1997) and Dye and Sridhar (2000) consider settings in which the firm’s stock

price aggregates and communicates information to the firm’s managers. This process may be

especially useful for managers of firms with new, complex technologies. See Boot and Thakor

(1997).
43As discussed by Levine (1997), some economists have pointed out that the public goods aspect

of stock price may impede the private acquisition of information. He indicates that existing theories

have not yet established the complete connection between the functioning of the stock market, the

private acquisition of information, and economic growth.
44Seminal work on the information production role of stock markets includes Grossman (1976),

Grossman and Stiglitz (1980), and Verrecchia (1982). Research on the information production role

of stock markets in relation to monitoring management includes Holmstrom and Tirole (1993) and

Bushman and Indjejikian (1993a).
45Accounting and equity-based incentive plans also may enhance economic performance by

directing individuals’ investments in human capital to high value sectors, and by attracting highly

skilled managers and other workers to firms where their value-added is highest. For example, the

high equity values and the employee stock option gains in the high tech sector have affected the

MBA student demand for e-commerce courses and have undoubtedly affected the career goals of
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facilitate corporate takeovers that replace underperforming managers, the
mere threat of which can improve managerial incentives (see, for example,
Scharfstein, 1988; Stein, 1988).46

The governance role of financial accounting (and stock price) information
contributes directly to economic performance from the more efficient
management of assets in place, from managers’ better selection of investments,
and the reduced expropriation of investors’ wealth by the managers (arrow
2A). The governance role of financial accounting information also enhances
economic performance indirectly by lowering the risk premium demanded by
investors to compensate for the risk of loss from expropriation by
opportunistic managers (arrow 2B).
The third channel through which we expect financial accounting information

to enhance economic performance is by reducing adverse selection and
liquidity risk (arrow 3). Firms’ pre-commitment to the timely disclosure of
high-quality financial accounting information reduces investors’ risk of loss
from trading with more informed investors, thereby attracting more funds into
the capital markets, lowering investors’ liquidity risk (see Diamond and
Verrecchia, 1991; Baiman and Verrecchia, 1996; Leuz and Verrecchia, 2000;
Verrecchia, 2001). Capital markets with low liquidity risk for individual
investors can facilitate high-return, long-term (illiquid) corporate investments,
including long-term investments in high-return technologies, without requiring
individual investors to commit their resources over the long term (Levine,
1997).47 Hence, well developed, liquid capital markets are expected to enhance
economic growth by facilitating corporate investments that are high risk, high
return, long term, and more likely to lead to technological innovations, and
high-quality financial accounting regimes provide important support for this
capital market function.

( footnote continued )

this talent pool. We thank Eddie Lazear for this observation. The role of incentive contracts in

attracting and sorting talent is an important theme in the economics literature (e.g., Lazear,

1999a, b).
46However, it is possible that a well-functioning stock market may reduce the efficiency of

resource allocation. For example, Shleifer and Summers (1988) suggest that corporate takeovers

allow new managers to break prior implicit contracts with managers, other employees and

suppliers. Hence, to the extent that a liquid stock market facilitates such takeovers, the efficiency of

resource allocation may decline due to the potential violation of implicit contracts by the new

managers.
47 In contrast, Shleifer and Vishny (1986) and Bhide (1993) argue that liquid stock markets and

diffuse ownership structures can reduce shareholders’ incentives to monitor the managers, and thus

impede economic efficiency. Levine and Zervos (1998) proxy for liquidity of a country’s stock

market as the value of stock trading relative to the size of the market (turnover) and the value of

trading relative to the size of the economy. Using a cross-country design, they find both measures to

be positively and significantly related to rates of economic growth, capital accumulation and

productivity growth.
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In summary, we expect financial accounting information to enhance
economic performance through at least three channels, one of which represents
the governance role of financial accounting information. We propose research
to capture the economic effects of financial accounting information through
distinct channels with an emphasis on isolating the governance effects of
financial accounting information.

4.1.3. Advantages of cross-country designs
We believe that cross-country analyses are one promising way to assess the

effects of financial accounting information on economic performance for
several reasons.
First, there are considerable, quantifiable cross-country differences in

financial accounting regimes.48 Second, evidence from the economics literature
suggests that there are dramatic cross-country differences in economic
efficiency. Hence, there are meaningful cross-country differences in economic
performance to explain. As argued in Rajan and Zingales (1999), Modigliani
and Perotti (2000), and Acemoglu et al. (2000), inefficient institutions can be
sustained in a given country for a long time due to political agendas other than
efficiency. Hence, the possibility of observing grossly inefficient financial
accounting and other regimes in the cross-country sample is not ruled out. In
contrast, within the U.S. where market forces (e.g. market for corporate
control, managerial labor market, competitive product market) and explicit
and implicit compensation contracts powerfully motivate and discipline
managers, gross inefficiencies are less likely to be captured within the sample.
Third, evidence from the recent economics literature suggests that there are

substantial cross-country differences in other institutional factors, such as the
legal protection of investors’ rights. These differences make it feasible to test
hypotheses concerning interactions between financial accounting regimes and
other domestic regimes. For example, is publicly disclosed financial accounting
information more useful for monitoring and disciplining managers when the
laws are designed to protect the shareholders from expropriation by managers?
Research in economics and finance has laid the groundwork for the research

proposed here in three important ways. First, theoretical research in economics
and finance has developed causal links between the information available to
outside suppliers of capital and economic performance.49 This theoretical

48Regime shifts within a country or region of the world (e.g. privatization), however, also may

provide rich opportunities for examining the effects of financial accounting information and

economic growth and efficiency.
49See Levine (1997) for a review of theories linking financial development and economic growth.

While many theories consider the beneficial effects of information on economic growth, some

theories consider adverse consequences of information. For example, some theories suggest that the

early release of public information can destroy risk sharing opportunities (Hirshleifer, 1971;

Marshall, 1974); signaling of private information can result in over-investment or other
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literature provides a powerful motivation for testing the relation between
properties of financial accounting regimes and direct measures of economic
performance, as well as for testing the relation between accounting regimes and
properties of the supporting capital markets and institutions.50

Second, recent research in economics and finance has developed empirical
designs and proxies for testing the cross-country relation between domestic
institutional factors and economic performance. Empirical proxies include
direct measures of economic activity (e.g. GDP growth, capital accumulation,
increase in number of business enterprises, R&D investments, productivity,
and sensitivity of corporate investments to their valued-added) as well as
measures of the breadth, liquidity, valuation, global integration, and efficiency
of the supporting capital markets in each country. This new empirical literature
provides guidance and data that lower the barriers to entry for accounting
researchers.
Third, preliminary results emerging from this literature provide important

new evidence that the protection of investors from expropriation by corporate
insiders has significant effects on the development and efficiency of capital
markets, the cost of capital, and economic growth and efficiency. Hence, the
protection of investors from expropriation by corporate insiders appears to be
an important determinant of economic performance. Preliminary results
emerging from this literature also provide encouraging new evidence of a
positive relation between the quality of financial accounting information and
economic performance. Together these two types of evidence suggest that
future research into the governance role of financial accounting information
has the potential to detect first-order economic effects.
Accounting researchers’ detailed knowledge of financial accounting systems

and financial accounting issues represents a comparative advantage that can be
brought to bear on a research agenda that builds on this emerging literature in
economics. Furthermore, this comparative advantage should be exploited
because of the high potential to provide new evidence concerning the economic
effects of financial accounting information, the channels through which
financial accounting information affects economic performance, the factors
that influence the economic effects of financial accounting information, and the

( footnote continued )

misallocations of capital (Spence, 1973); more frequent reporting of information can increase moral

hazard costs by increasing the scope of strategic behavior available to managers (Holmstrom and

Milgrom, 1987; Abreu et al., 1991; Gigler and Hemmer, 1998); information release can complicate

contract renegotiation and impose costs on the agency if parties cannot commit not to renegotiate

contracts (Laffont and Tirole, 1990; Demski and Frimor, 1999).
50Research concerning the relation between financial accounting regimes and the properties of

domestic capital markets and institutions falls naturally within the boundaries of capital markets

research, and, therefore, is not our focus here. In Section 5, we discuss the relation between capital

markets research and governance research.
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properties of high value financial accounting regimes from the standpoint of
enhancing economic performance. Ultimately, the proposed tests and the
resulting evidence of the relation between financial accounting information and
economic performance will lead to a more complete understanding of the
determinants of financial accounting regimes. Finally, by considering the
information and limits to the information provided by financial accounting
systems to test predictions from economic theories concerning the effects of
information per se, the evidence provided from this research will have
implications for the underlying economic theories.
As discussed in Section 4.3, there are limits to the potential of this research

to test causality, and to rule out the possibility that estimates of the economic
effects of accounting are attributable to omitted correlated variables. However,
as long as accounting researchers proceed in the design and interpretation of
their studies with their ‘‘eyes wide open’’, there is much to learn from this line
of inquiry.

4.2. Four themes for future research into financial accounting information and
economic performance

In this section we discuss in greater detail four themes for future
researchFthe effects of financial accounting information on economic
performance, the channels through which financial accounting information
affects economic performance, the factors that amplify or dampen the
economic effects of financial accounting information, and the characteristics
of high-quality financial accounting regimes from the standpoint of economic
performance. We also make preliminary suggestions for empirically investigat-
ing these four issues.

4.2.1. Effects of financial accounting information on economic performance
To provide background for our specific research suggestions, we first

describe two recent papers that investigate the relation between financial
accounting regimes and economic performance, Rajan and Zingales (1998a)
and Carlin and Mayer (2000).
Both Rajan and Zingales (1998a) and Carlin and Mayer (2000) investigate

economic effects of financial accounting regimes by exploring the relation
between the CIFAR index for sample countries and various aggregate
measures of economic inputs and outputs.51 The CIFAR index represents
the average number of 90 specific items disclosed in the annual reports of at
least three companies per country, including items from the income statement,
balance sheet, funds flow statement, accounting methods, stock price data,

51The Center for International Financial Analysis and Research published the CIFAR index in

periodic editions of International Accounting and Auditing Trends.
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governance information (e.g. identity of directors and officers, executive
compensation, large stockholders), and general information. The CIFAR
index is interpreted as the quality of the financial accounting information
available in an economy, where a larger number of disclosures is a proxy for
better financial accounting information.
To examine the relation between financial accounting information and

economic performance, Rajan and Zingales (1998a) estimate the following
regression model:

Growthjk ¼ constantþ b1ym*Country indicators

þ bmþ1yn *Industry indicators

þ bnþ1 *Industry j’s share of value added in manufacturing

in country k in 1980

þ bnþ2 *ðExternal financing dependence of industry j*

Financial development of country kÞ þ ejk ð12Þ

where Growthjk; is real GDP growth of manufacturing industry j in country k
during 1980–1990.52 Country and industry indicators are 0–1 dummy variables
for country and industry, and industry j’s share of value added in the
manufacturing sector in country k is based on the GDP of the industry at the
beginning of the test period (1980). The dependence on external financing,
assumed to be an inherent (exogenous) characteristic of each industry
regardless of location, is estimated on the basis of actual financing activities
for each industry in the U.S. where capital market frictions are relatively small.
The CIFAR index for each country in 1990 is used as a measure of financial
development.

52Empirical studies that examine the relation between the development of the financial sector and

indicators of the health of the associated economies often consider growth in the economic

indicator, such as growth in per capita GDP. An econometric advantage of using growth in the

economic indicator is that the levels of GDP are measured with considerable error each year in

many countries. Measuring the dependent variable on the basis of differences in the economic

indicator is intended to reduce the measurement error. The independent variables are expressed in

levels, however. While there is fairly widespread support for the view that financial development

enhances corporate investing and economic output, it is less clear that this should lead to higher

growth rates. One channel by which financial development can be argued to increase economic

growth is through its facilitation of investments in new technologies that have a positive cumulative

effect on rate of return on investment in that economy. In spite of the somewhat tenuous theoretical

link between financial development and economic growth, Levine and Zervos (1993) suggest that,

although results of cross-country regressions of economic growth are often very sensitive to the set

of variables included in the models, the relation between economic growth and measures of

financial development are relatively robust. Following the lead of the economists, studies of the

relation between an accounting regime and economic indicators that we propose may be best

performed on the basis of the growth in the economic indicators.
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Rajan and Zingales (1998a) document a significant positive coefficient on the
interaction between industry-level demand for external financing and the
country-level CIFAR index ðbnþ2Þ: This result supports the prediction that the
growth in GDP is disproportionately higher in industries with a strong
exogenous demand for external financing in countries with a large CIFAR
index, after controlling for fixed industry and country effects. They also find
that the growth in the number of new enterprises is disproportionately high in
industries with a high demand for external financing in countries with a large
CIFAR index.
Using a similar design, Carlin and Mayer (2000) find that the growth in GDP

and the growth in R&D spending as a share of value added are
disproportionately higher in industries with a high demand for external equity
financing in countries with a large CIFAR index. Together the results of Rajan
and Zingales (1998a) and Carlin and Mayer (2000) are consistent with the
interpretation that high-quality accounting regimes promote GDP growth and
firm entry by lowering the cost of external financing. Furthermore, the lower
cost of equity capital associated with high-quality accounting regimes is
particularly useful for the stimulation of high-risk, long-term investments in
R&D.53

There are three natural ways to extend Rajan and Zingales (1998a)
and Carlin and Mayer (2000). An assumption underlying these studies
is that there are severe barriers to raising external capital outside the
home country. Over the last decade barriers to external financing outside
the home country have declined as evidenced by the increasing number
of cross-listings. A second, and perhaps related trend is the development
and gradual acceptance of International Accounting Standards.
Future research could explore whether these trends reduce the impact
of home country financial accounting standards on the costs of external
financing.
A second extension is to investigate the combined effects on economic

performance of cross-country differences in financial accounting systems from
all sources. Rajan and Zingales (1998a) and Carlin and Mayer (2000)
investigate the effects of financial accounting regimes specifically through the
reduction in the cost of external financing. However, as illustrated in Fig. 1, we
do not expect all effects of financial accounting information on economic
performance to result from a reduction in the cost of capital. To examine the
effects of financial accounting information on economic performance from all
sources, we suggest that future researchers estimate more traditional cross-
country regressions widely used in the economics literature, as indicated

53The negative relation between the CIFAR index and IPO underpricing documented by

Lombardo and Pagano (1999) provides further evidence that high-quality financial accounting

regimes reduce the cost of external equity financing.
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in (13):54

Economicperformancek

¼ constantþ ½b1 *ACCTG QUALk	 þ ½Si¼2;nbi *Xik	 þ ek; ð13Þ

where an aggregate measure of economic performance for each country k is the
dependent variable, ACCTG QUALk is an index of the quality of the financial
accounting regime in each country k, and Xik; i ¼ 2; n represents other country
level control variables expected to affect economic performance.55 b1 reflects
the combined economic effects of financial accounting information from a
reduction in the cost of capital as well as other sources.
A third extension is to investigate the relation between financial accounting

information and additional measures of economic performance. Both Rajan
and Zingales (1998a) and Carlin and Mayer (2000) consider value added
during a given time period as measured on the basis of real gross domestic
product (GDP). Real GDP represents the market value of all final goods and
services produced during a specific period of time, adjusted for inflation. Large
GDP can result from large corporate investments and/or high productivity of
firms’ investments (rate of return). Rajan and Zingales (1998a) and Carlin and
Mayer (2000) consider the growth in real GDP and the growth in some types of
corporate investments. It would be interesting to explore the relation between
financial accounting information and productivity of corporate investments
(see Tadesse (2000) for a recent paper along these lines).
We expect the input of high-quality financial accounting information to

corporate control mechanisms to improve the productivity of investments by
increasing the efficiency with which assets in place are managed, by
encouraging investments in high return projects, by reducing investments in
low return projects, and by reducing the expropriation of investors’ wealth.56

High-quality financial accounting information also enhances the productivity
of investments by reducing the error with which managers and investors
identify good versus bad investments. Finally, high-quality financial account-
ing information enhances productivity by lowering the cost of financing
investments in new, productivity enhancing technologies.

54 In Section 4.3, we discuss the advantages and disadvantages of the traditional cross-country

regression model as illustrated in Eq. (13) and the Rajan and Zingales (1998a) regression model as

illustrated in Eq. (12).
55As discussed in Section 4.3, in traditional cross-country regressions (i.e. no fixed country

effects), it is important to control for a variety of determinants of economic performance such as

human capital. See Levine and Zervos (1993, 1998).
56The likelihood of wealth expropriation by government will also impact incentives for firms to

seek maximum efficiency. If the government is likely to expropriate gains from efficiency, why seek

these gains in the first place. Cross-sectional designs will be confounded to the extent that the

propensity for governments to expropriate differs across countries and across industries within a

country.
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The productivity of investments at the firm, industry, or country-wide level
can be measured by the ratio of the output to investment (rate of return). In
addition, an approach developed by Wurgler (2000) can be used to examine the
extent to which capital in each country is allocated to value creating
opportunities and withdrawn from value destroying ones. Wurgler (2000)
estimates the elasticity of gross investment to value added as a measure of the
efficiency of resource allocation in each country from

lnIjkt=Ijkt�1 ¼ ak þ ZklnVjkt=Vjkt�1; ð14Þ

where Ijkt is the gross fixed capital formation in industry j; country k; year t;
Vjkt is value added in industry j; country k; year t: He interprets the elasticity
for each country k; Zk; as a measure of the extent to which country k reduces
investment in declining industries and increases investment in growing
industries. Using the elasticity measure for each country as his dependent
variable, he tests for a positive relation between elasticity and measures of
financial development in each country. A similar approach can be used to
examine the relation between the elasticity measure for each country and the
quality of the financial accounting regime, using Zk as a dependent variable in
model (13).
As predicted, Wurgler (2000) documents a significant positive relation

between value added elasticities and financial development as measured by the
ratio of the stock market capitalization to GDP and the ratio of credit
outstanding to GDP. He also finds a positive relation between value-added
elasticities and an index of investor rights from La Porta et al. (1998), and a
significant negative relation between elasticities and the fraction of an
economy’s output due to state-owned enterprises.57 Most interesting for our
purposes, however, is that he documents a significant relation between
elasticities and a measure proxying for the amount of firm-specific information
impounded in stock prices in a given economy, supporting the hypothesis that
more informed stock prices provide better direction for managers’ investment
decisions.58 We are not aware of any direct evidence concerning the relation

57Wurgler’s index of investor rights is the product of two measures from La Porta et al. (1998).

The first measure is an integer from 0 to 10 representing the number of shareholder protections that

are included in the commercial code of each country plus the number of creditor protections that

are included in the bankruptcy and reorganization laws. The second measure is a continuous

variable between 0 and 1 that measures the domestic ‘‘rule of law’’ (i.e. quality of domestic

enforcement of the law).
58The proxy is the fraction of stocks in a country whose prices move in the same direction in a

given week as reported in Morck et al. (2000). Following Morck et al. (2000), stock market

synchronicity is interpreted as a low amount of firm-specific information impounded in stock prices

in a given country. Wurgler (2000) represents one of the few ‘‘direct’’ tests (of which we are aware)

of whether the informational efficiency of the stock market enhances the efficiency with which

corporate resources are directed toward value creating opportunities. We return to this issue in

Section 5. Also see Durnev et al. (2000).
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between the quality of financial accounting regimes and the sensitivity of
corporate investments to value-added. This is an interesting issue for future
research.

4.2.2. Channels through which financial accounting information affects economic
performance
The research described above does not isolate the effects on economic

performance of the governance role of financial accounting information. Prior
research supports the prediction that high-quality financial accounting regimes
reduce the cost of external financing. However, as illustrated in Fig. 1, the
governance role of financial accounting information (channel 2) is just one of
several channels through which financial accounting information reduces the
cost of capital. Furthermore, prior research does not capture the direct effects
on managerial actions of the governance role of financial accounting
information depicted by arrow 2A in Fig. 1.
Our second theme for future research is to explore specific channels through

which financial accounting information affects economic performance. Of
particular interest here are the opportunities to isolate the economic effects of
financial accounting information through its governance role. We offer two
preliminary suggestions.
The first suggestion builds on Wurgler’s (2000) approach for estimating the

elasticity of investment to value added in each country, (Zk from Eq. (14)) as a
measure of the extent to which country k reduces investment in declining
industries and increases investment in growing industries. These investment
elasticities depend upon the extent to which managers identify value creating
and destroying opportunities, the extent to which managers are motivated to
allocate capital to value creating investments and withdraw capital from value
destroying investments, and the extent to which capital is available to invest in
value creating opportunities. Hence, financial accounting information will
increase investment elasticities through any of the three channels depicted in
Fig. 1.
Additional analysis in Wurgler (2000) suggests a way to isolate the effects of

financial accounting information on managerial incentives to allocate capital to
the highest valued uses. Specifically, Wurgler estimates value added elasticities
in each country k separately for industry-year observations reflecting
increasing (Zþk ) versus decreasing (Z

�
k ) value added, and computes the difference

(Zþk � Z�k ). The magnitude of the difference in each country is viewed as a
measure of the severity of the control problem, because self-serving managers
are less likely to downsize investments in declining projects than they are to
increase investments in growth opportunities (see Jensen, 1986). As predicted
he finds that these differences are greater in countries with relatively weak legal
protection of investors against expropriation by corporate insiders. His results
support this prediction, and he interprets these results as evidence of the role of
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investors’ rights in limiting managers’ tendency to overinvest free cash flows in
declining opportunities. A similar analysis can be used to test the effects of
financial accounting information in limiting managers’ tendency to overinvest
free cash flows in declining opportunities, by using the difference, Zþk � Z�k ; as a
dependent variable in model (13).
A second suggestion is to develop proxies for the relative magnitude of the

inherent potential agency costs from shareholder–manager conflicts for each
industry, regardless of where the industry is located. Because the U.S. has well-
developed corporate control mechanisms, the U.S. is a promising setting for
estimating proxies to capture inter-industry differences in the potential benefits
from effective governance mechanisms. For example, there are considerable
inter-industry differences in the U.S. in the extent to which compensation
packages impose risk on executives for incentive purposes. The average
incentive-intensity of the compensation packages of executives in each industry
in the U.S. can be used as an estimate of the relative magnitude of inherent
agency costs for each industry j, regardless of location.59 Measures of economic
performance for each industry within each country (excluding the U.S.) can be
regressed against the interaction of the inherent agency costs for the industry
and the quality of the financial accounting regime in the country, as illustrated
in the following:

ECON PERFjk

¼ constantþ b1ym *Country indicatorsþ bmþ1yn *Industry indicators

þ bnþ1 * ðAGENCY CONFLICTj*ACCTG QUALkÞ þ ejk; ð15Þ

where ECON PERFjk is a measure of economic performance for industry j in
country k; AGENCY CONFLICTj is a measure of the inherent agency costs in
industry j; and ACCTG QUALk is a measure of the quality of the financial
accounting regime in country k: The slope, bnþ1; captures the interaction
between the relative magnitude of the agency conflict in industry j and the
quality of the financial accounting regime in country k: bnþ1 reflects the effects
on economic performance of high-quality accounting information through the
governance channel, after controlling for industry and country effects.

4.2.3. Factors influencing the effects of financial accounting information on
economic performance
A third theme for future research is how the economic effects of financial

accounting information vary with other factors. We expect that there are
powerful interactions between the financial accounting regime and other

59The approach suggested here for isolating the governance effects of financial accounting

information is patterned after the approach that Rajan and Zingales (1998a) use to isolate the

economic effects of financial accounting information resulting from the reduction in the cost of

external financing.
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institutional characteristics, as illustrated in Fig. 2. These institutional
characteristics include the auditing regime, the communication infrastructure,
analyst following, the financial architecture, the legal environment (including
the existence of laws protecting investors against expropriation by corporate
insiders and the enforcement of basic property and contract rights), corporate
control mechanisms other than legal protection of investors’ rights, industry
concentration, political influence over business activities (including the ability
and propensity of wealth expropriation from firms through the political
process), and human capital.
Many of these institutional characteristics are likely to influence the

economic effects of financial accounting information generated through all
three channels depicted in Fig. 1. For example, a high-quality auditing regime
is likely to increase the accuracy with which accounting data help managers
and investors identify good and bad investments (channel 1), the effectiveness
with which accounting data discipline managers (channel 2), and the extent to
which accounting data reduce adverse selection among investors (channel 3).
However, the predicted interactions between the quality of the financial

Fig. 2. Predicted interactions between financial accounting regimes and other factors in affecting

economic performance.
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accounting regime and corporate control mechanisms reflect the governance
effects of financial accounting information specifically (channel 2). Hence,
examining the interactions between the quality of the financial accounting
regime in each country and the quality of such corporate control mechanisms
in each country represents another way to isolate the governance effects of
financial accounting information. Examining the additional interactions
presented in Fig. 2 can contribute more generally to the development of a
theory of the total value of financial accounting information to an economy
resulting from the combined effects of all three channels illustrated in Fig. 1.
We now discuss each interaction illustrated in Fig. 2.

4.2.3.1. Auditing regime. We expect the economic benefits of financial
accounting disclosures to increase with the rigor which with the reported
accounting numbers are audited. Accounting numbers that are audited
rigorously are likely to be less distorted by managerial reporting biases and
errors. Hence, we expect rigorously audited accounting data to provide better
information for identifying good and bad investments, disciplining managers,
and reducing adverse selection among investors. Furthermore, we expect that
the enhanced credibility of the accounting data resulting from rigorous audit
regimes increases the reliance on accounting data by economic agents (e.g.
investors, directors, managers, competitors, acquirers, etc.).

4.2.3.2. Communication infrastructure. We expect the economic effects of
financial accounting information to increase with the extent to which an
extensive communication infrastructure makes the information widely,
quickly, and cheaply available to economic agents. For example, we expect
the benefits of financial accounting information to increase with the
dissemination of the accounting data through various communication channels
such as the financial press, radio, television, and the Internet.

4.2.3.3. Financial analyst community. We expect the effects of financial
accounting information on economic performance to vary with the sophistica-
tion and size of the financial analyst community. However, whether financial
accounting information and analysts’ activities are substitutes or complements
is not clear ex ante. On the one hand, financial analysts facilitate the
interpretation and dissemination of the information provided by financial
accounting data, amplifying the economic benefits of a high-quality accounting
regime. In addition, detailed financial accounting disclosures are likely to
increase the accuracy of analysts’ earnings forecasts and recommendations.
The arguments above suggest that financial accounting disclosures and analyst
activities are complements.
On the other hand, information collection and processing activities by

financial analysts helps economic agents to overcome some of the limitations of
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poor financial accounting information. And in the limit, high-quality financial
accounting information may reduce the need for analysts’ research activities.
These arguments suggest that financial accounting disclosures and analyst
activities are substitutes.60 The net effect of these forces is an interesting
empirical issue.

4.2.3.4. Financial system architecture. We expect the economic benefits of
financial accounting information to vary with a country’s financial system
architecture. For example, we expect the economic benefits of financial
accounting information to decline with the importance of intermediated
financing (e.g., bank debt) relative to securities markets in providing financing
to firms. Theoretical work in finance suggests that information problems
associated with bank loans differ from information problems associated with
securities traded in capital markets. (See, for example, Diamond, 1984; Boot
and Thakor, 1997; Modigliani and Perotti, 2000.) These arguments suggest
that centralized information acquisition and monitoring activities by banks,
and long-term bank–borrower relationships make banks less dependent than
investors in capital markets on public disclosures of financial accounting
information in performing their services to the economy.
In addition, as argued in Rajan and Zingales (1998b), relationship-based

investing systems may be designed to preserve a lack of transparency in order
to protect the relationships from the threat of competition. They argue that
relationship-based systems ensure a return to a financier by granting some
form of monopoly power over the firm being financed (e.g., ownership, or
position as main lender, supplier or customer). Limitations on competition do
not just give the financier power, but also strengthen incentives to co-operate
with the borrower. For example, monopoly relationships allow intertemporal
cross-subsidies, where low interest rates are charged during bad times and
compensated for with higher rates during good times. But maintaining a
monopoly requires barriers to entry, which includes poor external disclosure to
prevent potential entrants from discerning profitable investment opportunities.
Thus, it is not just that relationship investors are less dependent on public
information. They may require poor external reporting as a condition of the
relationship.

4.2.3.5. Legal environment. We expect the economic benefits of financial
accounting information to vary with the legal environment. There are at least
two related aspects of the legal environment that we expect to affect the
economic benefits of financial accounting information. One aspect is the extent

60Although our discussion is focused on interactions, the main effects of analysts’ activities are

potentially interesting also. We are not aware of any direct evidence in the U.S. or elsewhere

concerning the relation between analysts’ outputs and the decisions and productivity of firms.
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to which laws protect investors from expropriation by corporate insiders. The
effectiveness of financial accounting information in limiting expropriation of
investors’ wealth by corporate insiders is likely to be greater when investors are
armed with stronger legal rights. And investors with better financial accounting
information about managerial decisions and outcomes are in a better position
to exercise their legal rights against expropriation by corporate insiders. A
significant positive interaction between the quality of the financial accounting
regime and the legal protection of investors’ rights can be interpreted as
evidence of governance effects of financial accounting information.
A second aspect is the extent to which general property and contract rights

of firms and individuals are enforced. This includes protection of private
property from government expropriation. An important way in which financial
accounting information enhances efficiency is by providing information that
attracts entrepreneurs and capital to engage in productive activities in an
economy. Lack of effective protection of the property and contract rights of
firms and investors is likely to impede this process.61 For example, to the extent
that governments can routinely expropriate wealth from firms, even excellent
information about investment opportunities may not attract investors.

4.2.3.6. Other corporate control mechanisms. We expect the economic benefits
of financial accounting information to increase in the presence of additional
corporate control mechanisms beyond investors’ legal rights, such as manage-
rial incentive plans and an active market for corporate control.62 As discussed
in Section 3 and illustrated in Fig. 1 (channel 2), we expect that a potentially
important channel through which financial accounting information can
enhance economic performance is by providing input to a variety of corporate
control mechanisms. Hence, the existence of powerful control mechanisms is
expected to amplify the economic benefits of financial accounting information.
A significant positive interaction between the quality of the financial
accounting regime and the quality of control mechanisms can be interpreted
as additional support for the governance effects of financial accounting
information.

61Data on laws protecting investors’ rights as well as data on more general enforcement of laws

are available for 49 countries in La Porta et al. (1997, 1998).
62While data are readily available on cross-country differences in laws protecting investors’ rights

from La Porta et al. (1997, 1998), we are not aware of readily available sources of data on cross-

country differences in other corporate control mechanisms. Future research into cross-country

differences in corporate control mechanisms such as that suggested in Section 3 may generate such

data. Alternatively, researchers can use as a proxy for investors’ risk of expropriation by insiders

the presence of a controlling shareholder whose objectives deviate from shareholder maximization

(see La Porta et al., 1999a).
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4.2.3.7. Industry concentration. We expect the economic benefits of financial
accounting information to decline with the concentration of productive activity
in an economy among a small number of firms. The idea here is that one way in
which financial accounting disclosures enhances efficiency is by providing
public information that allows other firms in the economy to identify good and
bad investment opportunities. Of course, it is also the case that financial
accounting information can be used to regulate concentrated industries.

4.2.3.8. Political influence over business activities. We expect the economic
benefits of financial accounting information to vary with political influence on
business activities. The ability of politicians and bureaucrats to seek wealth
transfers via the political process can differ across countries. As the ability and
propensity of politicians to expropriate wealth from profitable companies
increases, the efficiency effects of accounting information of a given quality
would diminish. The incentives of investors and managers to process and act
on information are reduced as the returns to their actions are reduced through
the expropriation process.63

For example, Djankov et al. (2000) document significant differences in
the way countries regulate the entry of new business enterprises. They find that
higher costs of entry are associated with weaker political rights, fewer
constraints on the power of top government officials, and higher corruption,
consistent with the view that strict entry regulation benefits the regulators
rather than the economy. To the extent that relatively unconstrained political
power, less representative governments, and low political rights impede the
flow of capital to its highest valued uses, we expect the economic benefits of
financial accounting information to be reduced. We also expect the economic
benefits of financial accounting information to decline with the extent to which
business enterprises are owned and controlled directly by the state, whereby
profit maximization may take a back seat to other political agendas.

4.2.3.9. Human capital. Finally, we expect the economic benefits of financial
accounting information to increase with the education level of the population.
Well educated managers and investors are more likely to understand the
information provided by financial accounting data. In addition, incentive plans
and other corporate control mechanisms tied to financial accounting and stock
price measures will have more favorable economic effects if employees
understand how their actions affect these performance measures.

63 It is recognized in the accounting literature that the ability of rent-seeking regulators to use

accounting information to isolate profitable expropriation opportunities can affect the accounting

decisions of firms, and thus the information properties of financial accounting reports (see Watts

and Zimmerman (1986, Chapter 10) for an indepth discussion). Here, we are not addressing

endogenous formation of accounting regimes, but rather the impact of varying political

environments on the efficiency effects of accounting information of a given quality.
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Each predicted interaction above can be tested by including an interaction
between an index of the quality of the financial accounting regime and a given
factor of interest in a cross-country model of economic performance as
illustrated in the following model:

Economic performancek

¼ constantþ ½b1 *ACCTG QUALk	 þ ½b2 *FACTORk	

þ ½b3 *ACCTG QUALk*FACTORk	

þ ½Si¼4;nbi *Xik	 þ ek; ð16Þ

where economic performancek is a measure of economic performance for
country k; ACCTG QUALk is a measure of the quality of the financial
accounting regime in country k; FACTORk is the factor whose interaction with
accounting is of interest, and the Xik are control variables for country k
expected to affect economic performance. The coefficient on the interaction
term, b3; can be interpreted as a second derivative; i.e. by how much does a
one-unit increase in a given factor increase the impact on economic
performance of a one-unit change in the accounting index.
As suggested above, if FACTORk is a proxy for the effectiveness of

corporate control mechanisms in country k; then b3 isolates the governance
effects of financial accounting information. Hence, future research also can
investigate how the governance effects of financial accounting information, in
particular, vary with other institutional factors by modifying model (16) as
follows:

Economic performancek

¼ constantþ ½b1 *ACCTG QUALk	

þ ½b2 *CONTROLk	 þ ½b3 *FACTORk	

þ ½b4 *ACCTG QUALk*CONTROLk	

þ ½b5 *ACCTG QUALk*CONTROLk *FACTORk	

þ ½Si¼6;nbi *Xik	 þ ek; ð17Þ

where CONTROLk is a proxy for the quality of corporate control mechanisms
in country k such as the legal protection of investors’ rights, and FACTORk is
some institutional factor other than the quality of corporate control
mechanisms. For example, if the quality of the auditing regime is included as
FACTORk in model (17), then b5 can be interpreted as evidence of how the
auditing regime influences the governance effects of financial accounting
information.
A second way to investigate how a given institutional factor affects the

governance effects of financial accounting information is to modify model (15)
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as follows:

ECON PERFjk

¼ constantþ b1ym *Country indicators

þ bmþ1yn *Industry indicators

þ bnþ1 * ðAGENCY CONFLICTj *ACCTG QUALkÞW

þ bnþ2 * ðAGENCY CONFLICTj *ACCTG QUALk

*FACTORkÞ þ ejk; ð18Þ

where ECON PERFjk is a measure of economic performance of industry j in
country k; AGENCY CONFLICTj is an exogenous measure of the potential
agency conflict in industry j; ACCTG QUALk is a measure of the quality of the
accounting regime in country k; and FACTORk is the factor of interest. The
slope, bnþ2; can be interpreted as evidence of how this other factor influences
the governance effects of financial accounting information.64

The economics literature suggests numerous economic indicators and
provides data that can be used as dependent variables in models (16)–(18).
For example, these include measures of growth in total value added, growth in
value added of existing enterprises, growth in the number of business
enterprises, the accumulation of physical and R&D capital, growth in
productivity (i.e. rate of return) of firms’ investments, and value added
elasticities. Furthermore, the economics literature and the World Bank provide
data on the financial architecture, legal and political environments, industry
concentration, human capital, communication infrastructure and other factors
for numerous countries. An obvious candidate for the index of the quality of
the financial accounting regime is the CIFAR index, given its use in the
economics and finance literatures. As described below, there are significant
opportunities to improve the measurement of the quality of financial
accounting information, and to explore which properties of financial
accounting systems matter most.

4.2.4. Properties of high-quality financial accounting regimes
Our fourth theme for future research concerns how economic effects vary

with specific properties of the financial accounting regimes. The CIFAR index
used in the economics and finance literatures represents the average number of
90 items disclosed in the annual reports of at least three companies per country,
including items from the income statement, balance sheet, funds flow

64In an analogous fashion, the Rajan and Zingales (1998a) model illustrated in Eq. (12) can be

modified to investigate how a given institutional factor such as the quality of the audit regime,

influences the effects of financial accounting information on the cost of external financing. This can

be done by adding a term to capture the interaction between the demand for external financing, the

quality of the financial accounting regime, and a given institutional factor of interest.
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statement, accounting methods, stock data, special items, and general
information (see La Porta et al., 1997). Such an index, however, ignores the
differential information content of different types of disclosures within the
annual report; for example, accounting versus nonaccounting disclosures,
required versus voluntary disclosures, summary accounting measures versus
components, income statement versus balance sheet, cash flows versus
earnings, or segment disclosures.65 The CIFAR index also ignores the effects
of the frequency of interim disclosures on economic performance, as well as the
differential information content of accounting data attributable to different
measurement rules.
The CIFAR index is likely to be a fairly noisy measure of the relative

amount of information provided by countries’ financial accounting regimes,
reducing the power of hypothesis tests. There are substantial opportunities for
accounting researchers to use their understanding of financial accounting issues
to develop more refined measures of the quality of financial accounting
regimes.
In addition, there are opportunities to test hypotheses concerning the

differential economic benefits of disclosures of different types, different
frequency, and produced by different accounting methods (i.e. measurement).
For example, the economic effects of segment disclosures can tested by
incorporating in models above indices that reflect the prevalence of
segment disclosures in each country. As another example, the effects of
different accounting methods such as the use of reserves to smooth earnings,
can be tested by incorporating indices that reflect major differences in
accounting methods. If the models designed to isolate governance effects of
financial accounting information are used for this research (such as models
(15), (17), and (18)), researchers can provide new evidence on how the
governance effects of financial accounting vary with properties of the
accounting regime.
Accounting researchers have a substantial comparative advantage in doing

this research as a result of their detailed knowledge of accounting issues and
prior capital markets research. The potential payoffs are large for at least two
reasons. First, the resulting evidence will provide insight into the characteristics
of high performing financial accounting systems. And second, the evidence can
be used to construct new measures of the amount of information provided by
financial accounting systems, enabling future researchers to conduct more
powerful tests of the effects of financial accounting information on economic
growth and efficiency.

65The economic benefits of disclosure requirements is a particularly interesting issue.

Requirements enable firms to credibly commit to a disclosure system and are likely to lead to

some disclosures that enhance economic efficiency but that are not in the interest of individual

firms.
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4.3. Additional empirical design issues

Cross-country studies of the determinants of economic growth and
productivity based on traditional cross-country regression models similar to
that illustrated in Eq. (13) are subject to several severe limitations. First, as
discussed in Levine and Renelt (1992), there are no well accepted economic
theories of growth, capital accumulation, and productivity that clearly specify
the complete set of control variables to include in the regression model.
Furthermore, measures of the development of the financial sector, such as the
CIFAR index, may proxy for any number of important factors. Hence,
regression results are likely to be affected by numerous omitted correlated
variables, impeding the interpretation of significant tests.
Second, as discussed in Rajan and Zingales (1998a), the explanatory

variables in these studies are highly correlated and measured with error, further
impeding the interpretation of results. There is no doubt that this is a
significant issue for interpreting results on the basis of the CIFAR index. The
CIFAR index is highly correlated with numerous other country characteristics
that can be expected to affect domestic economic growth. Furthermore, given
the crudeness of the CIFAR index, the quality of countries’ financial
accounting regimes probably are measured with considerable error. A third
and related point is that, as demonstrated by Levine and Renelt (1992), test
results for a given variable in these economic models often are very sensitive to
the set of control variables included. They use an approach called extreme
bounds analysis to check whether results on variables of interest are robust
with respect to the set of control variables included in the model. However, this
does not rule out the impact of measurement error on the results, or the
possibility that there still are omitted correlated variables not considered by the
researcher.
A fourth limitation of cross-country regressions is that causal inferences are

problematic. It is plausible that both measures of financial development, such
as the CIFAR index, and measures of economic growth are caused by the same
omitted factors. It also is plausible that economic growth stimulates
development of extensive financial disclosure systems. In an attempt to address
these issues, some researchers check the robustness of their results to the use of
instrumental variables. For example, Rajan and Zingales (1998a) use the
colonial origin of a country’s legal system (i.e. British, French, German, or
Scandinavian) to instrument for financial development. However, while
colonial origin of a country’s legal system is likely exogenous, it arguably
affects the subsequent development of so many factors in an economy that
it does not provide conclusive evidence about the economic effects of
the accounting regime per se. Although some researchers measure
financial development prior to the period over which the economic growth is
measured in the cross-sectional models, this does not necessarily solve the
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problem.66 As suggested by Rajan and Zingales (1998a), a positive relation
between at least some measures of financial development (e.g. aggregate
market value of the stock market) and subsequent economic growth reflects the
capital market’s expectations about future growth.
Finally, a fifth limitation is the few degrees of freedom. This is due to both

the large number of control variables and the small sample size, constrained by
the number of countries with available data for all of the model variables.
These limitations of cross-country designs are well recognized in the

economics literature. However, studies using this design that are well
motivated, executed, and interpreted appear in first-rate economics journals.
Levine and Zervos (1993) conclude that these studies can be ‘‘very useful’’ as
long as empirical regularities are interpreted as ‘‘suggestive’’ of the
hypothesized relations. Lack of cross-country relations can at a minimum
cast doubt on hypothesized relations.
The Rajan and Zingales (1998a) regression model illustrated in Eq. (12) is a

useful alternative design. There are several advantages of the Rajan and
Zingales design relative to the more traditional cross-country design. A key
innovation is the focus on a particular mechanism by which financial
development is expected to promote economic growth; i.e. providing low cost
outside capital to industries inherently dependent on external financing. By
focusing on a specific mechanism by which accounting regimes are expected to
enhance economic growth, potential insights are provided about how
accounting affects growth, and there are fewer competing explanations for
the results. A second advantage of the Rajan and Zingales design is that
controls for fixed industry and fixed country effects reduce omitted correlated
variables problems, thus reducing data requirements for numerous political
and economic factors typically included in cross-country studies. Third, by
using observations for industries within each country, their design increases the
sample size relative to using countries as the unit of analysis.
These advantages do not imply, however, that there is no role for traditional

cross-country designs. The Rajan and Zingales design is an appealing way to
examine a specific mechanism by which financial development is expected to
affect economic growth. However, it requires the researcher to specify which
firms or industries are expected to benefit the most from the mechanism
considered, which is not always possible. Furthermore, in some cases the
researcher is interested in the total economic benefits from all sources. In these
latter settings, cross-country designs are more suitable. Hence, the Rajan and
Zingales design and the traditional cross-country design are complementary,
and both have potential value for building on the preliminary evidence in the

66For example, Levine and Zervos (1998) examine the relation between stock market liquidity

and both current and future measures of growth, productivity, and capital accumulation.
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economics literature of a relation between financial accounting regimes and
economic performance.
In closing, it is useful to emphasize the limitations of the proposed cross-

country studies. The most serious limitation concerns the ability to interpret
the regression coefficients on the accounting index as a measure of the
economic effects of financial accounting information per se. There are at least
three problems. First, the CIFAR index is likely to measure the amount of
information provided by financial accounting systems with considerable error,
biasing the estimated relation between economic indicators and financial
accounting information. Second, financial accounting indices are likely to be
highly correlated with numerous other determinants of economic growth and
productivity. This can lead to problems in testing the relation between financial
accounting information and economic indicators due to multicollinearity and
omitted correlated variables. And third, the direction of causality may go in the
opposite direction; i.e., thriving firms in strong economies disclose more.
Future researchers can address these issues to some extent. As accounting

researchers develop more refined measures of the amount of information
provided by financial accounting regimes, we expect the measurement error
problem to be reduced, but not eliminated. As described above, extreme
bounds analysis can be used to check the sensitivity of results to the set of
control variables included. And the Rajan and Zingales (1998a) modification
to the more traditional cross-country design reduces the likely set of omitted
correlated variables. However, the problem of omitted correlated variables is
not eliminated by either approach.
We recommend, as a complementary research design, that researchers also

consider financial accounting regime shifts as experienced by cross-listing firms
or firms switching from home country accounting standards to International
Accounting Standards. The effects of financial accounting, per se, are more
likely to be isolated by the researcher in these cases. However, inferences from
such studies need to consider the possibility that firms’ commitment to the
‘‘better’’ accounting regime is not exogenous, and is caused by the same
underlying forces that led to observed economic gains.
Finally, while potentially high correlations between accounting regimes and

other factors is a nuisance from the standpoint of isolating the potential
economic effects of financial accounting information, such correlations are
informative. If financial accounting systems ‘‘didn’t matter’’, would they be
systematically related to other important determinants of economic growth?

5. Relation to other accounting research

In Section 5.1, we describe the relation between governance research and
some other economics-based areas of empirical accounting research, including
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positive theory research, managerial accounting research, and capital markets
research. In Section 5.2, we argue that future research concerning the
connection between capital market and governance uses of financial account-
ing information is important for developing a more complete understanding of
the effects of financial accounting information on economic performance, and
make suggestions for exploring this connection. Finally, in Section 5.3 we
discuss additional implications of the framework portrayed in Figs. 1 and 2 for
future capital markets research opportunities.

5.1. Relation between governance research and other accounting research

5.1.1. Positive accounting theory
Positive accounting theory research initiated by Watts (1977) and Watts and

Zimmerman (1978) investigates how contracts based on financial accounting
numbers affect firms’ accounting practices. A feature common to this
contracting research and governance research is an interest in the use of
accounting number in contracts. However, the focus of research in these two
areas is different. The positive theory literature usually takes contracts as given,
and investigates how the use of accounting numbers in contracts influences
firms’ measurement of the accounting numbers. Hence, this literature does not
address the effects of accounting information on efficiency. In contrast,
governance research is concerned with how the information and limits to the
information provided by financial accounting measures affect their use in
contracts, and how financial accounting information affects firms’ resource
allocation decisions and productivity through a variety of corporate control
mechanisms.

5.1.2. Managerial accounting research
Managerial accounting research and capital markets research are motivated,

at least in part, by an interest in the efficiency effects of accounting
information. Managerial accounting research concerns the use of accounting
information for facilitating firms’ decision-making and control. Hence, both
managerial accounting and governance research investigate the use of
accounting information for control purposes. However, managerial accounting
research focuses on internally reported accounting information, while
governance research concerns the role of externally reported accounting
information. The focus on externally reported accounting information enables
governance researchers to consider the effects of accounting information on
external control mechanisms such as outside shareholder monitoring, the
market for corporate control, product markets, and external managerial labor
markets.
In spite of the distinction between internal and external reporting, there is

likely to be a positive relation between the managerial accounting information
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reported internally and the financial accounting information reported
externally. And cross-country differences in the quality of managerial
accounting systems will contribute to cross-country differences in economic
performance. Hence, managerial accounting systems are a potentially
important omitted correlated variable.
However, some of the proposed interactions illustrated in Fig. 2 allow the

effects of externally reported accounting information to be largely isolated
from effects of internally reported accounting information. For example, we
predict that the economic benefits of financial accounting information increase
with its dissemination throughout the economy through well-developed
communication channels (e.g. financial press, radio, television, etc.). In
contrast, we do not expect the media to disseminate internally reported
managerial accounting information to the same degree. Hence, if results
suggest that the economic effects of financial accounting information increase
with the communication infrastructure, this is likely to reflect the favorable
economic effects of the widespread dissemination of externally reported
accounting information. As another example, we predict that the economic
benefits of externally reported accounting information increase with the
importance of capital markets relative to intermediated financing because
investors in the capital markets are more dependent on public accounting
disclosures than are banks. If it is found that economic effects of domestic
accounting regimes increase with the importance of capital markets relative to
bank financing, this likely reflects the differential quality of public accounting
disclosures.
Although the arguments above distinguish managerial accounting informa-

tion from financial accounting information on the basis of whether the
information is internally or externally reported, this distinction is imperfect.
Firms may voluntarily disclose information generated by their managerial
accounting systems that have no direct relation to financial accounting data.
Furthermore, some activities typically associated with managerial accounting,
such as cost allocation schemes and transfer pricing, can directly affect
published financial accounting disclosures, for example, through inventory
carrying values, reported gross margins, or segment profits. These measure-
ment differences will be comingled with other differences in financial
accounting regimes, and impossible to disentangle through the interactions
discussed above. However, in principle, research into the properties of high-
quality financial accounting regimes, the fourth research issue proposed in
Section 4, can investigate the economic effects of specific measurement
principles.

5.1.3. Capital markets research
Capital markets research concerns the role of financial accounting

information in facilitating the assessments and decisions of investors as
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reflected in the behavior of stock prices and returns, trading volume, or other
capital market characteristics. Capital markets research is focused on channels
1 and 3 in the bottom half of Fig. 1. In contrast, governance research concerns
the role of financial accounting information in disciplining those who govern
firms. Governance research that investigates the use of financial accounting
information as an input to corporate control mechanisms is focused on channel
2 in the bottom half of Fig. 1. The governance research proposed in Section 4
that examines the relation between economic performance and the interaction
between the quality of financial accounting regimes and corporate control
mechanisms is focused on channel 2 in the top half of Fig. 1.
The distinction between governance research and capital markets research is

clear, and the two literatures have evolved independently for the most part.
However, there are opportunities to explore connections between the two
areas. Furthermore, to develop a more complete understanding of the effects of
financial accounting information on economic performance, it is important to
explore this connection.

5.2. Research suggestions for exploring the connection between the governance
and capital market uses of financial accounting information

First, to what extent do cross-country differences in the effectiveness of
governance mechanisms affect the relation between stock prices and earnings?
A growing body of evidence suggests that there are significant cross-country
differences in the price-earnings relation (e.g. Alford et al., 1993; Ball et al.,
2000a, b). One motivation for such studies is to get insight into the quality of
the accounting practices in different settings. For example, Ball et al. (2000a)
find a significantly stronger price-earnings relation in countries with a common
law origin which is attributed to greater demand by investors for timely
financial accounting information. Hence, the differences are interpreted as a
reflection of differences in accounting practices such as the use of hidden
reserves to smooth earnings. However, La Porta et al. (1998) documents that
the legal protection of shareholders from expropriation by corporate insiders is
stronger in common law countries, and it seems reasonable to expect that
stronger protection of shareholders’ rights is associated with stronger price-
earnings sensitivities. As depicted by channel 2B in Fig. 1, we expect investors’
reduced risk of loss from expropriation by corporate insiders to lower the cost
of equity. In addition, we expect an increase in a given firm’s current earnings
to cause a greater upward revision in the expected future cash flows to minority
shareholders when the shareholders’ wealth cannot be expropriated easily by
corporate insiders or by politicians and bureaucrats. Preliminary evidence
supports these predictions. For example, the legal protection of investors’
rights has been found to reduce the cost of equity capital as reflected in IPO
underpricing (Lombardo and Pagano, 1999), to increase price-cash flow
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multiples and Tobin’s Q (La Porta et al., 1999b), and to increase the
explanatory power of returns-earnings regressions (Ali and Hwang, 2000).
A second issue is the extent to which cross-country differences in governance

mechanisms affect the breadth and liquidity of the stock market. An investor’s
willingness to entrust funds with managers requires reasonable assurance that
self-serving managers will not expropriate the invested funds (see Levine,
1997). In countries where investor protection is minimal, we do not expect
stock markets to thrive. La Porta et al. (1997), for example, finds that the
breadth of stock markets is sensitive to the existence of laws protecting
investors from expropriation by corporate insiders.
A third issue is the extent to which effective corporate governance

mechanisms affects stock market characteristics. For example, Morck et al.
(2000) find that less firm-specific information is impounded in stock prices in
countries with weaker legal protection of investors’ rights.
A final issue is the relation between the properties of high-quality financial

reporting regimes for governance purposes (channel 2 in Fig. 1) versus
valuation purposes. Gjesdal (1981) shows that the rankings of information
systems for control purposes versus valuation purposes need not be the same.
The relation between the information content of financial accounting data for
control purposes versus valuation purposes has received little attention by
empirical researchers.67 In Section 4, we offer several suggestions for isolating
the economic effects of financial accounting information through the
governance channel. In principle, then, researchers can develop and test
hypotheses for the determinants of high- versus low-quality financial
accounting regimes specifically for governance purposes. For example, does
the pervasive use of hidden reserves within some countries weaken the effects of
financial accounting data on economic performance through the governance
channel? And does the pervasive use of hidden reserves weaken the effects of
financial accounting data on adverse selection in a similar fashion, as reflected,
for example, in bid–ask spreads?

5.3. Additional implications of Figs. 1 and 2 for capital markets research

The framework illustrated in Figs. 1 and 2 suggest additional research
opportunities for capital markets researchers that are not limited to the
connection between capital markets research and governance research. First,
capital markets researchers can exploit the Rajan and Zingales (1998a)
empirical design to investigate the effects of disclosure and measurement on the
cost of capital. This represents a promising alternative to measuring the cost of
capital effects of financial accounting information on the basis of stock returns
and bid–ask spreads.

67Exceptions include Baber et al. (1998), Bushman et al. (2001), and Bushman et al. (2000b).
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Second, an interesting issue for future capital markets research is the extent
to which cross-country differences in the strength of the price–earnings relation
can be explained by the factors illustrated in Fig. 2, such as communication
infrastructure through which financial accounting and other information is
disseminated, political risk, or human capital.
Finally, how stock market characteristics affect economic performance is an

open, interesting issue. The perceived importance of capital markets research
concerning the information content of financial accounting data and the
efficiency of the stock market presumably is due, in part, to the assumption
that informed stock prices help direct scarce resources in an economy to their
highest valued uses.68 However, there is little empirical research on the extent
to which stock market efficiency in the U.S. or elsewhere contributes to the
efficiency of firms’ investment and asset management decisions. Durnev et al.
(2000) provide preliminary evidence that the functional efficiency of the U.S.
stock market varies across industries. It would be interesting to explore the
extent to which these differences can be explained by inter-industry differences
in the information conveyed by financial accounting data under U.S. GAAP
due, for example, to hi-tech versus low tech, maturity of the industry, the
importance of intangible assets or investments in R&D. Cross-country
differences in the quality of financial accounting regimes provide another
powerful way to investigate whether corporate investments are more sensitive
to changes in stock price in the presence of better financial accounting
information.

6. Summary

We review and critique research concerning the role of accounting
information in executive compensation contracts in Section 2. We conclude
that the literature provides mixed results concerning the risk-incentives tradeoff
implied by the classic principal–agent model, suggesting that empirical
researchers should consider other theoretical structures, such as sorting
models, to understand the data. Beyond these mixed results, we discuss
evidence that the incentive weight on earnings in managerial compensation
plans increases with the intensity with which earnings are impounded into
stock price, that firms substitute away from accounting earnings towards
alternative performance measures as firms’ growth opportunities increase, and
that boards of directors distinguish among components of earnings in
determining annual bonuses. Perhaps most striking is the recent evidence that
the direct role of accounting measures in determining the compensation of top

68Tobin (1982) defines functional stock market efficiency on the basis of the accuracy with which

stock prices direct capital to the highest value uses.
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U.S. executives has been shrinking in recent years. This evidence raises a
number of challenging questions for future research. Two in particular are:
Why is the relative importance of accounting measures shrinking, and can
cross-sectional differences in the extent of shrinkage be explained? Does this
recent evidence imply that accounting information has a lower impact on
managerial behavior? We make a number of additional suggestions for
extending research on the role of accounting measures in managerial
compensation plans throughout the discussion in Section 2.
We propose two additional directions for future governance research in

Sections 3 and 4. The first direction is to explore the use of financial accounting
information in additional corporate control mechanisms beyond managerial
compensation contracts, the interactions among different control mechanisms,
and how corporate governance structures vary with limitations of financial
accounting information. The U.S. continues to be an important setting for
exploring the use of financial accounting information in corporate control
mechanisms because the U.S. has such a well-developed financial accounting
regime, a rigorous audit regime that presumably contributes to the governance
value of reported accounting data, as well as highly developed control
mechanisms. We also think that it would be interesting to explore corporate
control mechanisms and their use of financial accounting information in a
cross-country setting. La Porta et al. (1997) document significant cross-country
differences in one control mechanismFlegal protection of investors’ rights
against expropriation by corporate insiders. There are likely to be others, with
important implications for the governance role of financial accounting
information in different economies. The research proposed in Section 3 has
the potential to provide new evidence of how financial accounting information
potentially affects economic growth and efficiency through its use in corporate
control mechanisms. Such studies would also provide new cross-country data
on corporate control mechanisms for investigating the effects of financial
accounting information on economic performance as proposed in Section 4.
The second direction for future research is to examine directly the effects of

financial accounting information on economic performance. We propose
empirical research focused on four themes. The first theme is whether the
availability of financial accounting information affects economic performance,
and by how much. This research is expected to capture the overall effects of
financial accounting information on economic performance. The second theme
is to investigate the specific channels through which financial accounting
information affects economic performance, with an emphasis on isolating the
effects of the governance role of financial accounting information. The third
theme is how the effects of financial accounting information on economic
performance vary with other factors, such as the auditing regime, legal
protection of investors’ rights and other corporate control mechanisms, or the
relative importance of securities markets versus bank financing. The
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interactions between financial accounting information and corporate control
mechanisms will isolate the governance effects of financial accounting
information, and interactions between financial accounting regimes and other
domestic institutions will provide new evidence of the determinants of the
economic value of financial accounting information more generally. The fourth
theme is the economic effects of disclosures of specific types, the frequency of
interim reporting, and the accounting principles used to measure the disclosed
items. We expect this research to provide new insights into the properties of
financial accounting systems that are high- versus low quality from the
standpoint of enhancing economic performance.
The cross-country setting is promising for exploring these four issues

concerning the effects of financial accounting information on economic
performance. There are significant cross-country differences in financial
accounting regimes, as well as significant cross-country differences in economic
performance to explain. Furthermore, there are cross-country differences in
other institutional characteristics such as the legal and political environment
that enable researchers to explore how the effects of financial accounting
information on economic performance vary with other factors.
Recent research in economics and finance has laid the groundwork for the

research suggested in Section 4. Economic and finance theories motivate testing
the relation between financial accounting regimes and economic performance.
Recent empirical research exploring the cross-country relation between
financial development and economic performance provides guidance on
research design issues and country-level data on numerous measures of
economic performance and institutional factors that lower the barriers to entry
for accounting researchers. Recent empirical research also provides evidence
that the protection of investors against expropriation by corporate insiders is
an important economic issue, as evidenced by the significant cross-country
relation between the legal protection of investors against expropriation by
corporate insiders and domestic development and efficiency of capital markets,
cost of external capital, and economic growth. The preliminary results
emerging from this literature also provide evidence of a positive relation
between financial accounting information and economic performance.
Together this evidence suggests that the governance role of financial
accounting information is a channel through which financial accounting
information is likely to contribute in an important way to economic
performance. Hence, the proposed research into the governance role of
financial accounting information has the potential to detect first-order
economic effects.
Accounting researchers’ detailed knowledge of financial accounting systems

and financial accounting issues represents a comparative advantage that can
and should be brought to bear on a research agenda that builds on this
emerging literature in economics. There is high potential for accounting
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researchers to provide evidence concerning the economic effects of financial
accounting information, the channels through which financial accounting
information affects economic performance, the factors that influence the
economic effects of financial accounting information, and the properties of
high value financial accounting regimes from the standpoint of enhancing
economic performance. Although there are inherent limits to the potential of
this research to test causality, and to rule out the possibility that estimates of
the economic effects of accounting are attributable to omitted correlated
variables, this is a promising line of inquiry.
In Section 5, we discuss the relation between research on the governance role

of financial accounting information and other economics-based empirical
research in accounting. We argue that future research concerning the
connection between the governance and capital market uses of financial
accounting information is important for developing a more complete under-
standing of the economic effects of financial accounting information, and make
suggestions for exploring this connection. Finally we suggest additional ideas
for future capital markets research that emerge naturally from our framework
illustrated in Figs. 1 and 2.
We do not intend that our suggestions for future research be viewed as

‘‘complete’’ either in terms of hypotheses or empirical designs that can be used
to address governance issues. Nor are we sure that the preliminary suggestions
above will stand up to scrutiny. Our hope at this stage is that the ideas above
stimulate other accounting researchers to reflect on new possibilities for testing
the effects of financial accounting information on economic efficiency.
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