
Abstract

This study examines the relative value relevance of R&D reporting in France, Germany,
the UK and the USA. France and the UK allow conditional capitalization of R&D costs,
whereas Germany and the USA (except for the software industry) require the full and
immediate expensing of all R&D costs. The relative value relevance of R&D reporting
under different R&D accounting standards are compared while controlling for the report-
ing environment. Test results suggest that the level of R&D reporting has a significant
effect on the association of equity price with accounting earnings and book value. The
reporting of total R&D costs provides additional information to accounting earnings 
and book value in Germany and the USA (expensing countries), and the allocation of R&D
costs between capitalization and expense further increases the value relevance of R&D
reporting in France and the UK (capitalizing countries), including firms in the US software
industry. 

1. Introduction

The reporting of research and development (R&D) costs has attracted strong
interest from academic researchers and standard setters during recent
years, as a result of the increasing significance of intellectual property
rights. R&D reporting not only challenges the accounting convention based
on tangible assets, but also constitutes an important aspect of accounting
differences around the world. When international capital flows across
national borders seeking technology-rich projects, how to analyze corporate
R&D reporting, prepared according to different accounting standards and in
unlike reporting environments, becomes imperative for investment decisions. 

One controversial issue concerning R&D reporting is whether the allo-
cation of R&D costs between capitalization and expense would increase
the value relevance of R&D reporting. The majority of empirical studies
on R&D have focused only on a single country, the USA. In fact, the USA
is relatively unique in its requiring the full and immediate expensing of
R&D costs (except for the software industry), whereas almost all other
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industrialized countries allow for selective capitalization of R&D costs.
US-based studies address this issue by comparing the simulated value
relevance of capitalization versus expense of R&D costs for the same 
set of firms (Horwitz and Zhao, 1997; Chambers et al., 1998; Healy et al.,
1999). A more practical approach would be to compare the value relevance
of actual R&D reporting across countries with expensing versus capital-
izing standards. However, such an international comparison is likely to be
complicated by factors other than R&D accounting differences.

This study investigates the relative value relevance of R&D reporting in
France, Germany, the UK and the USA. France and the UK allow for the
conditional capitalization of R&D costs, whereas Germany and the USA
(except for the software industry) require the complete expensing of all
R&D costs. In addition, a significant difference exists in the financial
reporting environments of the four countries, with France and Germany
having a code-law system, and the UK and the USA utilizing a common-
law system. Common-law (code-law) countries are generally characterized
by diffuse (concentrated) equity ownership, greater (less) financial trans-
parency and higher (lower) quality of accounting earnings. Therefore, the
relative value relevance of R&D reporting in the four countries is a func-
tion of both their reporting environments and R&D accounting standards.
The difference in reporting environments needs to be controlled for in
order to evaluate the cross-country value relevance of R&D reporting. 

Test results suggest that the level of R&D reporting has a significant
effect on the association of equity price with accounting earnings and book
value. The reporting of total R&D costs provides additional information
to accounting earnings and book value in Germany and the USA (expensing
countries), and the allocation of R&D costs between capitalization and
expense further increases the value relevance of R&D reporting in France
and the UK (capitalizing countries), including firms in the US software
industry. Furthermore, interaction tests suggest that the R&D reporting
status of firms has implications for the effect that the reporting environ-
ment has on the information content of accounting earnings and book
value, which helps to explain the mixed results of several, previous
earnings comparative studies. 

The rest of the paper is organized as follows. Section two summarizes
the R&D accounting standards and reporting environments in the sample
countries. Section three develops testable hypotheses and estimation models.
Section four discusses the empirical results, and finally, the concluding
section, reveals the paper’s limitations, while providing suggestions for
future research.
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2. R&D Accounting Standard and Reporting Environment

R&D is a deliberate economic investment activity that drives corporate
growth, innovations/inventions and technological advances. The AICPA
Special Committee on Financial Reporting (1994) identifies R&D as a
major asset that creates wealth for modern companies. The GAAP of most
countries requires firms to report, in the accounts or notes, the total
amount of R&D costs, including the amount charged to the income
statement, the amount deferred, the amount of amortization and the basis
for amortization, if R&D capitalization is allowed. Supplemental R&D
information may also be disclosed in management discussion or the
chairman’s report in annual reports.1 Accounting standard, however, is not
synonymous with accounting practice. Therefore, identical accounting
standards do not result in uniform implementation across firms, and even
less across countries. National accounting practice, including R&D report-
ing, is conditioned by the stage of economic development, social policy,
cultural tradition, and most importantly, the legal system of each country.

France, Germany, the UK and the USA are not only members of the
Organization of Economic Cooperation and Development (OECD), but
also of the G-8 group, signifying a commonality in their economic,
political and social systems. The accounting standards for these countries,
with the exception of Germany, are basically compatible with International
Accounting Standards (Black and Amat, 1993, p. 38). However, major
differences exist in their accounting systems despite their similar back-
grounds. France and Germany practice code-law and have a “macro-
uniform, government-driven and tax-dominated” accounting system (legal
compliance model), but the accounting system in the UK and the USA is
more “micro, fair, judgmental and commercially driven” (fair presentation/
full disclosure model) under their common-law system (Nobes and Parker,
1995, p. 71). Consequently, financial statements prepared under the UK
and the US GAAP provide greater transparency than those prepared under
French and German GAAP (Saudagaran and Biddle, 1991).2 Empirical
studies have disclosed evidence that accounting earnings have higher
quality in common-law, than in code-law countries (e.g., Ball et al., 1998).
These institutional factors are also likely to contribute to the differential
information content of R&D reporting in the four countries.

The literature suggests that when firms make reporting decisions, there
is a tradeoff between the cost of revealing proprietary information and the
resulting benefit (Verrecchia, 1983). This tradeoff is likely to be most
sensitive in the case of R&D reporting because of its highly confidential
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nature. The benefit of R&D reporting is empirically reflected in a signifi-
cantly positive association between the reported amount of R&D expend-
itures and securities returns (Lev and Sougiannis, 1996). Nevertheless, the
downside of R&D reporting is that rivals may exploit the confidential
information to usurp the reporting firm’s technological competitiveness.
Therefore, first and foremost, firms have to decide whether to report their
R&D or not. France and Germany do not mandate R&D reporting, and
firms are only required to include a general (mostly qualitative) discussion
of their R&D activities in the management report. This lack of R&D
transparency is arguably attributable to controlling shareholders’ posses-
sion of inside information in code-law countries. In contrast, common-law
countries place a greater emphasis on fair presentation and full disclosure,
thus leading to more stringent R&D reporting requirements. In the UK,
R&D reporting is mandatory for firms which meet two of three criteria:
turnover exceeding GBP80,000, total assets exceeding GBP39,000, and
number of employees exceeding 2,500. The US GAAP obligates all firms
to report R&D costs, if they are in excess of 1 per cent of sales.

National GAAP further prescribes different accounting treatments of
R&D costs if firms opt to report them. Germany and the USA (except for
the software industry) follow the conservative rule to expense all R&D
costs, whereas France and UK permit the deferral and amortization of
successful R&D costs.3 Deferral of R&D costs provides a better matching
of future revenue with expense from the accounting point of view, if the
technical feasibility and commercial viability of the new product or ser-
vice under development can be determined. On the other hand, expensing
R&D costs avoids problems arising from the overstatement of assets and
potential auditing liabilities because of a lack of direct relation between
R&D costs and future economic benefit. However, the expensing of R&D
costs will lead to an overstatement of expenses and an understatement of
profit and assets. As a result, accounting treatment will not only affect the
information content of R&D reporting itself, but also the relevance and
reliability of accounting earnings and book value. 

In practice, firms may choose not to report R&D, when they are sup-
posed to; and likewise they may choose to expense, when they are allowed
to capitalize R&D costs. The variance between R&D accounting stand-
ards and practice prevails for several reasons. First, there are no universal
definitions for “research” and “development”. The classification either
traces back to the US Standard of Financial Accounting Statement (SFAS)
No. 2 (FASB, 1974) or the Frascati Manual by the OECD (1980). SFAS
No. 2 makes no distinction between research and development, but
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156 Ronald Zhao



provides a comprehensive list of included and excluded R&D activities.4

Frascati Manual distinguishes among basic research, applied research and
development with an industry-specific orientation. Thus, identical activities
may be classified differently and result in being reported as R&D by some
firms (in some countries), but not reported as such by others (in other
countries). Second, despite the provision for deferral and amortization,
many firms prefer to expense all their R&D costs for tax deductibility and
R&D tax credit, especially in countries that require uniform financial 
and tax reporting (Billings et al., 1994). Third, in code-law countries
where there is a need for less volatile earnings to conform more closely to
dividend and bonus objectives, prompting managers to reduce R&D
expenditures in bad years and increase them in good years, deferral and
amortization of R&D costs will make such earnings management more
difficult. In these instances, management would opt to expense R&D costs
otherwise qualified for capitalization to facilitate income smoothing (Ball
et al., 1998). On an overall basis, R&D reporting is expected to provide
more information than non-reporting, and the allocation of R&D costs
between capitalization and expense is expected to provide more informa-
tion than complete expensing, subject to reporting quality. This study does
not attempt to predict the impact of the reporting environment on the value
relevance of R&D reporting because it would involve more in-depth discus-
sion of intellectual property laws in the respective countries. We include a
stylized reporting environment variable to control for all these potential
variances in the empirical models to facilitate the comparison of the effect
of the R&D accounting standard on the value relevance of R&D reporting.

3. Hypotheses and Models

Investors would react to R&D information if it is considered to be value
relevant, and their reaction can be captured by equity price. We measure
the value relevance of R&D reporting by investors’ reaction to the disclos-
ure of such information in relation to accounting earnings and book value.
We first test whether R&D reporting provides additional information to
accounting earnings and book value. The first hypothesis is:

Hypothesis 1: Ceteris paribus, R&D reporting increases the association
of equity price with accounting earnings and book value.

We test this hypothesis by comparing the results of the clean surplus
accounting model that excludes R&D information with those of an
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extended version of the model that includes R&D information. First, we
use the original clean surplus accounting model (Bernard, 1994; Feltham
and Ohlson, 1995) to test the association of equity price with accounting
earnings and book value regardless of R&D reporting:

Pit = SjiCki[α0YRt + α1Eit + α2BVit + εit] (1)

where
Pit is firm i’s stock price at the end of year t,
Sji is a dummy variable for R&D accounting standard, j = 0 for

standard requiring complete expensing of R&D costs, j = 1 for
standard permitting conditional capitalization of R&D costs,

Cki is a dummy variable for reporting environment, k = 0 for code-law
country, and k = 1 for common-law country,

YRit is a dummy variable for each year t, t = 1 for year of data, and 
t = 0 otherwise, 

Eit is firm i’s reported earnings per share for year t,
BVit is firm i’s book value of common equity per share for year t,
εit is a disturbance term.

We then introduce a new variable of predicted R&D intensity into
equation (1) to control for R&D information:

Pit = SjiCki[α0YRt + α1Eit + α2BVit + α3R&D*it + εit] (2)

where R&D*it is firm i’s predicted total R&D intensity for year t, based on
Aboody and Lev (1999), which is calculated as follows:

R&Dit = α0YRt + α1Sizeit + α2Profitabilityit + α3Leverageit + εit (3)

where Sizeit is the log of firm i’s market value of equity at the end of year t,
Profitabilityit is firm i’s net income adjusted for total R&D costs divided
by net sales for year t,
Leverageit is firm i’s long-term debt divided by equity for year t.

We use a time series regression of equation (3) to predict R&D costs 
for each firm-year observation, which is then included in equation (2) as
an instrumental variable to account for R&D reporting by firms. Thus, 
a comparison of equations (2) with (1) will indicate if R&D reporting
improves the association of equity price with accounting earnings and
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book value. Corporate R&D is a critical measure of a firm’s investment in
its future growth. R&D reporting will increase investors’ knowledge about
firms’ future earnings ability. The level of R&D expenditures is one 
of the factors that distinguishes one company from another, especially in
technology-intensive sectors. Therefore, we expect that the reporting of
total R&D costs, as reflected by predicted R&D intensity, will lead to a
stronger association of equity price with accounting earnings and book
value. 

The next important issue after a firm decides to report its R&D is how
to report it. Lev and Zarowin (1999) have found a trend of decline in the
value relevance of earnings for US firms, which they attribute to the full
and immediate R&D expensing. The contemporaneous association
between earnings and returns is weakened in proportion to the amount of
R&D expense written off. The decline in the value relevance of earnings
because of an increase in R&D intensity suggests that investors treat R&D
expense differently from other expenses. However, when capitalization is
allowed, successful R&D, which is a source of future economic benefit, is
deferred and becomes a part of book value. Simultaneously, expensed
R&D only includes amortization of deferred development costs to match
revenue for the period and unsuccessful R&D costs incurred during the
period, which is of no future economic benefit. Therefore, R&D expens-
ing after capitalization is unlikely to reduce the information content of
earnings to the same extent as complete expensing. Next, we test the effect
of capitalization on the value relevance of R&D reporting: 

Hypothesis 2: Ceteris paribus, the allocation of R&D costs between
capitalization and expense increases the association of
equity price with accounting earnings and book value.

We decompose accounting earnings and book value in the clean surplus
accounting model into their R&D-related and non-R&D-related components
to test hypothesis 2:

Pit = Cki[α0YRt + α1E*it + α2ERDit + α3BV*it + 
α4CRDit + α5Cap/R&D*it + εit] (4)

where E*it is Eit adjusted for ERDit,
ERDit is firm i’s expensed R&D costs per share, including amortization of
accumulated capitalized R&D costs, for year t, 
BV*it is BVit adjusted for CRDit,
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CRDit is firm i’s capitalized R&D costs per share for year t,
Cap/R&D*it is firm i’s predicted capitalized R&D as a percentage of
R&D intensity for year t.

All other variables are as previously defined. In order to estimate Cap/
R&D*it for each firm-year observation, Cap, the predicted value of R&D
capitalization, has to be calculated first (Aboody and Lev, 1998):5

Capit = α0YRt + α1Sizeit + α2Profitabilityit + α3Leverageit

+ α4R&Dit + εit (5) 

where Capit is firm i’s capitalized R&D costs for year t divided by net
sales. The value of R&D capitalization for each firm-year observation can
be predicted by using a time series regression of equation (5) to arrive at
Cap/R&D*it. This ratio is an instrumental variable accounting for a firm’s
propensity to R&D capitalization for a given level of R&D intensity. As a
result, a comparison between equations (2) with (4) will show whether
R&D capitalization provides incremental information over total R&D costs
by distinguishing between deferred (successful) and expensed (unsuccess-
ful) R&D, thus further improving the association of equity price with
accounting earnings and book value. 

4. Test Results

4.1 Data Description

The test data is obtained from Company Analysis, a Financial Times
(FTSE) database. We define the variables as follows, with the database
item names listed in parentheses:

P: share price at period end (mkt.shpc),
E: reported earnings per share (eps),
BV: shareholders’ equity per share, (eq)/(mkt.nsh),
R&D: total R&D costs (tez.rsd + fa.i.rsd.ai + ∆fa.i.rsd)/net sales (sl),
Size: log of market capitalization at period end (mkt.mcap),
Profitability: net income adjusted for R&D costs (ni + tez.rsd + fa.i.rsd.ai)/
net sales (sl),
Leverage: long-term loans (dt.lt)/shareholders’ equity (eq),
E*it: reported earnings per share adjusted for total R&D cost, (eps) +
[(tez.rsd + fa.i.rsd.ai)/(mkt.nsh)],
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ERDit: expensed and amortized R&D cost per share (tez.rsd + fa.i.rsd.ai)/
(mkt.nsh),
BV*it: shareholders’ equity per share adjusted for development cost, 
(eq – fa.i.rsd)/(mkt.nsh),
CRDit: development cost per share (fa.i.rsd)/(mkt.nsh), 
Capit: annual development cost (∆fa.i.rsd)/net sales (sl),
Cap/R&Dit: Capit divided by R&Dit.

Our sample excludes financial and service companies, which are unlikely
to have substantial R&D costs. It includes companies in the consumer
goods (FTSE Industry Code 108) and general manufacturing (FTSE
Industry Code 109) industries, including software firms, which are most
likely to have R&D costs. The data covers a ten-year period of 1990–
1999. Table 1 presents the descriptive statistics, with all monetary units
denominated in US dollars for uniformity. 

The whole sample includes 1,842 firm-year observations for France,
1,518 for Germany, 4,625 for the UK, and 5,044 for the USA. Within the
whole sample, 556 firm-year observations (30 per cent) for France, 262
observations (17 per cent) for Germany, 2,124 observations (46 per cent)
for the UK, and 3,128 observations (62 per cent) for the USA actually
report R&D costs. The US (German) firms have the highest (lowest) R&D
reporting ratio because the US (German) GAAP has the most (least)
stringent reporting requirement. Within the subsample of R&D reporting
firms, 225 firm-year observations (41 per cent) for France, 223 obser-
vations (11 per cent) for the UK, and 115 (4 per cent) for the US capitalize
R&D costs. France has a higher percentage of R&D capitalizing firms
than the UK because the French GAAP allows the capitalization of both
research and development costs, but only successful development costs
are permitted for capitalization in UK. The small percentage of US firms
that capitalize R&D is determined by the fact that only firms in the soft-
ware industry are allowed to capitalize their software development costs
(SFAS No. 86). Because of the 100 per cent expensing requirement, no
German firms are allowed to capitalize their R&D costs.

4.2 Test Results

The regression results of equation (1) are reported in Table 2. The by-
country results are presented in Panel A. Assuming that capital markets in
the sample countries are equally efficient in impounding publicly available
information, a cross-country comparison will provide empirical evidence
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Table 1. Descriptive Statistics

All firmsa N = 1,842 R&Db N = 556 Capitaliz.c N = 225
France Mean Std dev. Mean Std dev. Mean Std dev.

P 112.98 188.43 95.71 139.85 71.16 107.58
EPS 5.46 15.48 3.80 11.25 3.06 11.62
BV 99.97 231.59 78.57 184.29 67.57 196.59
EPS* 0.732 12.13
ERD 3.89 47.74 12.56 85.25 8.22 77.06
BV* 61.65 147.66
CRD 1.42 31.76 4.58 57.01 5.93 62.32

All firmsa N = 1,518 R&Db N = 262
Germany Mean Std dev. Mean Std dev. Capitaliz.c N = 0

P 209.78 225.18 190.97 178.67
EPS 7.09 19.04 7.52 14.25
BV 3,346.57 60,072.26 104.46 97.56
EPS*
ERD 3.89 15.57 22.88 31.32
BV*
CRD

All firmsa N = 4,625 R&Db N = 2,124 Capitaliz.c N = 223
UK Mean Std dev. Mean Std dev. Mean Std dev.

P 3.17 6.01 3.88 4.04 2.10 2.75
EPS 0.20 2.36 0.26 3.39 0.05 0.27
BV 4.51 116.48 2.76 40.34 0.83 1.00
EPS* –0.016 0.24
ERD 0.06 0.35 0.13 0.51 0.06 0.13
BV* 0.770 0.86
CRD 0.0039 0.0764 0.0085 0.1127 0.0636 0.2716

All firmsa N = 5,044 R&Db N = 3,128 Capitaliz.c N = 115
USA Mean Std dev. Mean Std dev. Mean Std dev.

P 30.75 23.56 32.92 23.58 27.84 21.75
EPS 1.39 30.26 1.71 37.38 0.29 2.32
BV 18.34 387.16 19.90 486.36 6.71 6.34
EPS* –0.890 2.40
ERD 1.36 33.89 2.19 43.06 1.19 1.19
BV* 6.12 5.93
CRD 0.0150 0.1629 0.0240 0.2063 0.5936 0.8870

aWhole sample of all firm-year observations.
bR&D reporting subsample.
cR&D capitalizing subsample. 
P share price at period end,
EPS reported earnings per share,
BV book value of common equity per share,

EPS* EPS adjusted for ERD,
ERD expensed R&D costs, including amortiza-
tion of accumulated capitalized R&D costs, per
share,
BV* BV adjusted for CRD,
CRD capitalized R&D costs per share.
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Table 2. Regression Results for Model 1 (All Firms)

Pit = Sji Cki [αo + α1EPSit + α2BVit + εit]

Panel A: By Country

Variable France Germany UK USA

Intercept –6.1489 129.3579 0.9241 28.4613
(–0.594) (8.564)*** (4.390)*** (17.496)***

EPS 2.6933 2.9896 8.0693 1.3896
(13.917)*** (11.672)*** (63.706)*** (24.484)***

BV 1.1367 0.8404 0.0001 0.1790
(44.987)*** (17.491)*** (–0.024) (24.349)***

F value 519.486 91.235 376.400 78.703
Prob. . F 0.0001 0.0001 0.0001 0.0001
Adj. R2 0.7593 0.4403 0.4778 0.1453

Panel B: By Group

Accounting standard Reporting environment

Variable Expensing Capitalizing Code-law Common-law

Intercept 101.3446 6.2119 103.6556 27.5314
(21.083)*** (2.368)** (10.746)*** (38.909)***

EPS 2.9167 2.6727 2.9124 1.4095
(24.458)*** (25.914)*** (14.130)*** (33.534)***

BV 0.8778 1.1311 0.8787 0.1818
(39.672)*** (84.104)*** (22.878)*** (33.359)***

Dummy –58.4720a –7.4969a –80.6095b –26.2746b

(–19.048)*** (–4.557)*** (–13.499)*** (–68.659)***
EPS*Dummy –1.6103 5.4595 –0.2452 6.7120

(–7.507)*** (3.783)*** (–0.768) (14.302)***
BV*Dummy –0.7090 –1.1309 0.2443 –0.1827

(–22.219)*** (–37.832)*** (4.917)*** (–17.846)***

F value 786.628 1,867.449 389.187 617.811
Prob. . F 0.0001 0.0001 0.0001 0.0001
Adj. R2 0.6362 0.8052 0.6389 0.4751

aDummy = 1 for common-law country, and 0 otherwise, in expensing and capitalizing groups.
bDummy = 1 for R&D capitalizing standard, and 0 otherwise, in code-law and common-law groups. 



on the information content of accounting returns and book value. α1 is an
earnings capitalization factor that takes into account cross-country differ-
ences in risk, expected growth and other factors, and α2 is a multiplicative
parameter that relates book value to market value. If book value is
equivalent to capitalized normal earnings, then firm value is equivalent to
the sum of capitalized normal earnings and capitalized abnormal earnings,
or simply capitalized earnings.

The German and US samples have a significantly (at the 0.01 level)
larger intercept (129.3579 and 28.4613, respectively) than the French 
and UK samples (–6.1489 and 0.9241, respectively), suggesting that the
German and US market responses have a significantly larger fixed part.
The coefficient estimate for α1 is significant at the 0.01 level for all the
four countries, but the weights for France (2.6933) and the UK (8.0693)
are greater than that for the USA (1.3896). These results are consistent
with findings by Alford et al. (1993) that accounting earnings are more
value relevant in France and the UK than in the USA. Alford et al. (1993)
attribute the difference to the possibility that, although the USA has a
more stringent reporting requirement, competing sources of information
are more frequent and timely in France and the UK. In contrast, Ball et al.
(1998) report that earnings incorporate more timely information in the
USA than in France and the UK as a result of higher US regulation and
© Blackwell Publishers Ltd. 2002.
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Table 2. Continued

Panel C: Pooled Sample

F Value = 1,695.478 Prob. . F = .0001 Adj. R2 = 0.7185

Variable Coefficient Std err. T-statistic Prob. . T

Intercept 65.3128 2.7459 23.786 0.0001***
EPS 2.7241 0.1047 26.025 0.0001***
BV 1.0431 0.0168 61.999 0.0001***
Dummy S –36.5979 1.2796 –28.601 0.0001***
Dummy C –27.1711 1.5948 –17.037 0.0001***
EPS*S 0.0685 0.1626 0.422 0.6734
BV*S 0.0178 0.0212 0.841 0.4004
EPS*C –1.5992 0.1893 –8.448 0.0001***
BV*C –0.9012 0.0254 –35.507 0.0001***
EPS*S*C 9.1795 1.7602 5.512 0.0001***
BV*S*C –0.1569 0.0428 –3.663 0.0003***

Dummy S = 1 for R&D capitalizing standard, and 0 otherwise.
Dummy C = 1 for common-law country, and 0 otherwise.
*Significant at the .1 level; **significant at the .05 level; ***significant at the .01 level.



litigation costs. Despite their differences on the French and UK earnings
quality, Alford et al. (1993) and Ball et al. (1998) concur in the inferiority
of German earnings quality relative to the USA. However, Harris et al.
(1994) found that earnings quality is comparable between Germany and
the USA. The mixed results may be attributable to factors not captured in
previous literature. 

The coefficient estimate for α2 is significant at the 0.01 level for all
countries except the UK, and it carries a greater weight for France
(1.1367) and Germany (0.8404) than for the USA (0.1790). In the valu-
ation framework of the clean surplus accounting model, book value is
assumed to provide information on normal earnings, and abnormal earnings
is captured in the linear information dynamics between book value and
earnings. A significantly larger coefficient estimate of α2 for French and
German firms is consistent with the greater demand for less volatile earnings
in code-law countries. 

The test results have an adj. R2 of 0.7593 for France, 0.4403 for
Germany, 0.4778 for the UK and 0.1453 for the USA. Between the code-
law countries, the adj. R2 for France is higher than that for Germany, and
between the common-law countries, the adj. R2 for the UK is higher than
that for the USA. But, across the reporting environments, the adj. R2 for
France is higher than those for the UK and the USA, and the adj. R2 for
Germany is higher than that for USA. Again, we find it difficult to interpret
the varying explanatory powers of the country models by the reporting
environment criterion alone. We offer an alternative explanation by point-
ing out the potential impact of R&D reporting, in addition to reporting
environment, on the information content of accounting earnings and book
value.6

We next combine the four countries into expensing (Germany and the
USA) and capitalizing (France and the UK) groups.7 The by-group test
results are reported in Panel B. The expensing group has a significantly (at
the 0.01 level) larger intercept (101.3446) than the capitalizing group
(6.2119), consistent with the by-country results, which can be interpreted
to imply an upward adjustment in market valuation for bias in EPS and
BV caused by complete R&D expensing.8 The coefficient estimates for α1

and α2 are significant for both groups (at the 0.01 level). The reporting
environment dummy (Ck = 1 for common-law) is more negative for the
expensing (–58.4270), than capitalizing (–7.4969), group, suggesting a
stronger association of equity price with accounting earnings and book
value in common-law capitalizing, than in code-law capitalizing countries.
We also divide the countries into code-law vs. common-law groups. The
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R&D accounting standard dummy is significant in both groups, showing
the importance of the R&D accounting standard relative to the reporting
environment. 

We further include all the four countries in a pooled model to test the
joint effects of the R&D accounting standard and the reporting environ-
ment. The test results are given in Panel C. All the explanatory variables,
including both the two-way and the three-way interaction terms, are
significant at the 0.01 level, with the exception of the interaction of the
R&D standard with accounting earnings and book value for the reason that
R&D standards are already reflected in the accounting numbers. The inter-
cept is 65.3128 for Germany (base case), 38.1417 (65.3128 – 27.1711) for the
USA, 28.7149 (65.3128 – 36.5979) for France, and 1.5438 (65.3128 –
27.1711 – 36.5979) for the UK, displaying a descending order for code-
law expensing through common-law capitalizing countries. Holding the
reporting environment constant, the R&D capitalization standard increases
the value relevance of both accounting earnings (+0.0685) and book value 
(+0.0178). The joint effect of R&D capitalization and common-law
further increases the value relevance of accounting earnings (+9.1795). It
is not surprising that R&D costs, as discretionary expenses, have a greater
impact on abnormal earnings (accounting returns) than on normal earnings
(book value). 

The results reported in Table 2 are based on the whole sample, includ-
ing both R&D reporting and non-reporting firms. Considering the small
percentage of R&D reporting firms in some countries, we reapply the
regression to the R&D reporting subsample only, and the test results 
are reported in Table 3. A comparison of Tables 2 and 3 will show how the
R&D reporting status of firms would influence the explanatory power of
the model. 

The by-country results are given in Panel A of Table 3. The adj. R2 for
the R&D reporting subsample is higher than that for the whole sample 
in the cases of Germany (0.6973 vs. 0.4403) and the USA (0.2167 vs.
0.1453), suggesting an overall greater explanatory power of the model for
R&D-reporting firms. The coefficient estimates also exhibit significant
differences. The weight of the coefficient estimate for accounting earnings
increases from 2.9896 (1.3896) for the German (US) whole sample to
3.1041 (2.6856) for the R&D reporting subsample. There is a similar
increase in the weight of the coefficient estimate for book value, which is
0.8404 (0.1790) for the German (US) whole sample, and 1.3284 (0.4896)
for the R&D reporting subsample. These increases suggest a stronger
association of equity price with both accounting earnings and book value
© Blackwell Publishers Ltd. 2002.
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Table 3. Regression Results for Model 2 (R&D Reporting Firms)

Pit = SjiCki[α 0YR + α1EPSit + α2BVit + α3Intensityit + εit]

Panel A: By Country

Variable France Germany UK USA

Intercept 52.7182 –106.0591 1.5894 21.4486
(2.014)** (–1.905)* (5.292)*** (9.839)***

EPS 4.2007 3.1041 6.1267 2.6856
(8.563)*** (4.671)*** (27.491)*** (17.647)***

BV 0.7695 1.3284 0.0005 0.4896
(12.722)*** (13.269(*** (0.284) (13.029)***

R&D* –56.4099 –1715.8361 –0.0178 0.0953
(–1.154) (–3.015)*** (–0.578) (0.622)

F value 56.919 37.667 64.526 60.641
Prob. . F 0.0001 0.0001 0.0001 0.0001
Adj. R2 0.5615 0.6973 0.2987 0.2167

R&D*: predicted R&D intensity for firm i in year t.

Panel B: By Group

Accounting standard Reporting environment

Variable Expensing Capitalizing Code-law Common-law

Intercept 34.6878 32.1283 46.5968 22.9928
(7.416)*** (7.233)*** (2.157)** (19.491)***

EPS 2.5220 4.1949 2.4468 2.6494
(11.779)*** (18.503)*** (3.952)*** (22.521)***

BV 1.3870 0.7861 1.3862 0.5139
(46.322)*** (27.811)*** (15.815)*** (17.883)***

R&D* 0.1000 –0.0631 –8.2079 0.0444
(0.413) (–0.160) (–1.427) (0.483)

Dummy –12.7238a –28.1660a –8.2079b –22.8556b

(–3.487)*** (–10.141)*** (–0.712) (–33.559)***
EPS*Dummy 0.1556 1.8093 1.9074 3.5051

(0.484) (0.631) (2.437)** (3.343)***
BV*Dummy –0.8819 –0.7853 –0.6119 –0.5137

(–13.433)*** (–21.016)*** (–5.832)*** (–17.072)***

F value 532.395 314.300 83.208 314.626
Prob. . F 0.0001 0.0001 0.0001 0.0001
Adj. R2 0.7415 0.6700 0.6327 0.5180

aDummy = 1 for common-law country, and 0 otherwise, in expensing and capitalizing groups.
bDummy = 1 for R&D capitalizing standard, and 0 otherwise, in code-law and common-law groups.



for R&D reporting firms in Germany and the USA. However, a reverse
trend is found for France and the UK. The adj. R2 of the R&D reporting
subsample is lower than that of the whole sample for France (0.5615 vs.
0.7593) and the UK (0.2987 vs. 0.4778), suggesting a smaller explanatory
power of the model for French and UK firms when they report total R&D
costs. Usually, an increase in the number of explanatory variables leads to
an increase in the explanatory power of the regression model. Therefore,
the reverse trend in the case of France and the UK is of particular interest. 

Panel B reports the by-group results of the R&D-reporting subsample.
The adj. R2 of the expensing group is higher for the R&D-reporting
subsample (0.7415) than for the whole sample (0.6362), but that of the
capitalizing group is lower for the R&D-reporting subsample (0.6700)
than for the whole sample (0.8052). The results are consistent with those
of the by-country results. The conflicting results between the expensing
and capitalizing groups can be interpreted to mean that the information
content of total R&D costs, as reflected by predicted R&D intensity in the
model, only increases the association of equity price with accounting earn-
ings and book value in R&D expensing countries. This occurs because it
is the only level at which R&D information is available, whereas investors
in R&D capitalizing countries would demand further information on the
© Blackwell Publishers Ltd. 2002.
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Table 3. Continued

Panel C: Pooled Sample

F value = 617.445 Prob. . F = 0.0001 Adj. R2 = 0.7076

Variable Coefficient Std err. T-statistic Prob. . T

Intercept 48.0044 3.3716 14.238 0.0001***
EPS 2.4830 0.2503 9.922 0.0001***
BV 1.3345 0.0298 44.737 0.0001***
R&D* 0.0332 0.2186 0.152 0.8792
Dummy S –21.2618 1.5227 –13.963 0.0001***
Dummy C –24.4680 2.0861 –11.729 0.0001***
EPS*S 1.6988 0.3180 5.342 0.0001***
BV*S –0.5329 0.0354 –15.056 0.0001***
EPS*C 0.2127 0.3748 0.568 0.5704
BV*C –0.7886 0.0703 –11.222 0.0001***
EPS*S*C 0.9978 2.4981 0.399 0.6896
BV*S*C –0.0127 0.0752 –0.169 0.8661

Dummy S = 1 for R&D capitalizing standard, and 0 otherwise.
Dummy C = 1 for common-law country, and 0 otherwise.
*Significant at the .1 level; **significant at the .05 level; ***significant at the .01 level.



allocation of R&D costs between capitalization and expense for investment
decisions. Therefore, the lumping together of (capitalized) successful and
(expensed) unsuccessful R&D reduces, as opposed to increases the explana-
tory power of the model. These results foreshadow the second hypothesis
concerning whether such an allocation increases the value relevance of
R&D reporting in capitalizing countries. 

Panel C reports the test results of the pooled R&D-reporting subsample,
which are similar to those of the pooled whole sample (Panel C of Table 2),
with the exception that (1) the two-way interactions of R&D standard with
accounting earnings and book value are (not) significant in the pooled
R&D-reporting subsample (whole sample), and (2) the three-way inter-
actions of R&D standard and reporting environment with both accounting
earnings and book value are (not) significant in the pooled whole sample
(R&D reporting-subsample). These differences can be interpreted to imply
that the effect of R&D standard (reporting environment) exceeds that of
reporting environment (R&D standard) for R&D-reporting (non-reporting)
firms. The effect of reporting environment can be better assessed by
controlling for R&D standard and R&D reporting status of firms. 

Table 4 reports the regression results of equation (4) for France (code-
law capitalizing country) and the UK (common-law capitalizing country).
Panel A exhibits the by-country results. For France, both the R&D related
and non-R&D-related components of accounting earnings and book value
are positive, and the weights for the R&D-related components, ERD and
CRD (1.8812 and 15.3838, respectively), are greater than those for the
non-R&D-related components, EPS* and BV* (1.4533 and 0.9271, respect-
ively). All the coefficient estimates are significant at the conventional level
except for ERD, demonstrating that while investors put a positive value on
both expensed and capitalized R&D, capitalized R&D has a greater impact
on investment decisions than expensed R&D. The non-R&D-related com-
ponents are positive, but the R&D-related components are negative for the
UK. Regarding the two R&D-related components, ERD is significant,
while CRD is not. However, both ERD and CRD have negative signs,
which runs counter to expectation. This may be caused by investors’ bias
to value other kinds of intangible assets over R&D, such as brandname
and goodwill, in the UK. For the US firms in the software industry, ERD is
negative and CRD is positive, showing a directional difference in investors’
response to expensed versus capitalized R&D. The significantly negative
coefficient of expensed R&D and insignificantly positive coefficient
estimate of capitalized R&D is attributable to the influence of the com-
plete expensing standard for all other industries.9
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We test hypothesis 2 by comparing the regression results of equation (2)
in Table 3 with those of equation (4) in Table 4. A comparison of the adj. R2
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Table 4. Regression Results for Model 3 (R&D Capitalizing Firms)

Pit = Cki[α 0YR + α1E*it + α2ERDit + α3BV*it + α4CRDit + α5Cap/Intit + εit]

Panel A: By Country

Variable France UK USA

Intercept –65.2710 –0.3975 –12.2841
(–1.376) (–0.732) (–1.585)

EPS* 1.4533 2.0315 –0.1613
(2.244)** (3.653)*** (–0.169)

ERD 1.8812 –12.0072 –6.3044
(1.481) (–11.240)*** (–3.278)***

BV* 0.9271 0.7753 0.2206
(10.148)*** (4.295)*** (0.512)

CRD 15.3838 –0.1110 0.5629
(2.596)** (–0.237) (0.236)

Cap/R&D* –2,492.8566 –59.4555 –1,597.4968
(–2.457)** (–4.111)*** (–5.736)***

F value 31.312 32.746 6.349
Prob. . F 0.0001 0.0001 0.0001
Adj. R2 0.6314 0.6638 0.4364

Cap/R&D*: predicted value of R&D capitalization as a percentage of R&D intensity for firms i in
year t.

Panel B: Pooled Sample

F value = 61.117 Prob. . F = 0.0001 Adj. R2 = 0.6767

Variable Coefficient Std err. T-statistic Prob. . T

Intercept –5.7454 15.0932 –0.381 0.7036
EPS* 1.6800 0.4210 3.991 0.0001***
ERD 2.0396 0.8455 2.412 0.0162**
BV* 0.9271 0.0599 15.488 0.0001***
CRD 12.2106 3.8500 3.172 0.0016***
Cap/R&D* –834.7842 316.3929 –2.638 0.0086***
Dummy C –17.2920 5.9221 –2.918 0.0037***
EPS* × C –1.7615 2.3834 –0.739 0.4602
ERD × C –9.3031 5.1005 –1.824 0.0688*
BV* × C 0.1637 0.9264 0.177 0.8598
CRD × C –9.3585 6.8167 –1.373 0.1704

Dummy C = 1 for common-law country, and 0 otherwise.
*Significant at the .1 level; **significant at the .05 level; ***significant at the .01 level.



of the by-country models in Tables 3 and 4 shows that the allocation of
R&D costs between capitalization and expense increases the explanatory
power of the model. The adj. R2 of the by-country model in Table 3 is
0.5615 for France, 0.2987 for the UK and 0.2167 for the USA. The adj.
R2 of the by-country model in Table 4 increases to 0.6314 for France,
0.6638 for UK and 0.4364 for US software firms. The increase in the adj.
R2 suggests that in the case of France and the UK, the allocation of R&D
costs between capitalization and expense provides incremental informa-
tion over total R&D costs by increasing the association of equity price
with accounting earnings and book value; and in the case of the USA,
software firms have a stronger association of equity price with accounting
earnings and book value than firms in other industries, owing to the
allocation of R&D costs between capitalization and expense. 

Panel B of Table 4 presents the regression results of the pooled model.
Both the R&D-related and non-R&D-related components of accounting
earnings and book value have significantly positive coefficient estimates
in a code-law country (France), but common-law has a significantly nega-
tive impact on the value relevance of these items for the UK and the
USA (software firms). These results suggest that a common-law reporting
environment does not necessarily increase the value relevance of R&D
reporting, which must be subject to the influence of other factors.
However, our research design does not allow us to identify these factors.
Taken together, the test results support hypothesis 2 that, controlling for
the variances in the reporting environment, the allocation of R&D costs
between capitalization and expense increases the value relevance of R&D
reporting in both common-law and code-law countries. 

4. Conclusion: Limitations and Suggestions for Future Research

Distinct from a normative comparison of the accounting standard, this
study is an initial attempt to empirically test the effect of R&D accounting
standard in an international context. The four sample countries, France,
Germany, the UK and the USA, differ in terms of both the R&D account-
ing standard and reporting environments. On the one hand, Germany and
the USA (except for the software industry) require the full and immediate
expensing of R&D costs, whereas selective capitalization of R&D costs 
is allowed in France and UK. On the other, Germany and France practice
according to a code-law system, but the UK and the USA have a common-
law system. Therefore, the value relevance of the R&D reporting in each
country is influenced by the joint effect of R&D accounting standard and

© Blackwell Publishers Ltd. 2002.

Relative Value Relevance of R&D Reporting 171



the reporting environment. Holding the reporting environment variable con-
stant, test results suggest: (1) the reporting of total R&D costs increases
the association of equity price with accounting earnings and book value in
countries with complete R&D expensing standard, (2) the allocation 
of R&D costs between capitalization and expense provides incremental
information content over that of total R&D costs in countries permitting
conditional capitalization of R&D costs. Interaction tests further suggest
that the R&D-reporting status of firms also has implications for the effect
of that the reporting environment has on the information content of account-
ing earnings and book value, thus helping to explain the mixed results of
previous comparative earnings studies. 

While the test results positively support the value relevance of corporate
R&D in making investment decisions, this study suffers from three major
limitations in its research design. First, recent comparative studies indicate
that earnings quality is subject to several country-specific factors other
than legal systems (e.g., Pope and Walker, 1999; Ali and Hwang, 2000).
However, they are not separately controlled for in the study. Therefore, the
reported results may be biased to the extent that the stylized reporting
environment variable does not sufficiently reflect these factors. Second,
this study follows Francis and Schipper (1999) in examining only the
information content of R&D costs level. Lev and Zarowin (1999) found
that change in R&D intensity provided significant additional information.
Tests incorporating both level and change information of R&D costs
would yield more comprehensive results. Third, it is necessary to control
for industry effect in R&D accounting research because industrial R&D is
industry-specific by nature (Lev and Sougiannis, 1996). The sample used
in this study was based on two broad categories of industries, consumer
goods and general manufacturing. We were unable to classify them further
because of the unavailability of data. A more detailed industry classi-
fication would lead to a significant improvement in the test results. 

Notes

1. For international R&D accounting standards, see Choi (1997), Cooper and Lybrand
(1997).

2. The ranking for Germany, USA, France and UK is 2, 8, 4 and 6, respectively, with
higher number denoting more transparency (Saudagaran and Biddle, 1991).

3. Standard No. 38: Intangible Assets by the International Accounting Standard Com-
mittee is the most recent example of R&D capitalization standard.

4. The R&D accounting standard for software industry is SFAS No. 86. 
5. The prediction model used in the study does not include beta for two reasons. First,

the coefficient estimate for beta is not significant in the original model (Aboody and 

© Blackwell Publishers Ltd. 2002.

172 Ronald Zhao



Lev, 1998), and second, the Company Analysis database does not contain information on
beta. Acquisition of beta information from other databases would significantly reduce the
sample size. 

6. The sample in Alford et al. (1993) includes manufacturing companies only. The
sample in Harris et al. (1994) and Ball et al. (1998) include both commercial and manu-
facturing companies. Manufacturing companies are more R&D-intensive than commercial
companies.

7. We have tried to treat the US software firms in two different ways. First, we include
them in the expensing group together with all other US firms. Then we separate them from
other US firms and include them in the capitalizing group. The alternative groupings make
no significant difference in the results because of the small number of US software firms
in the sample. For consistency, they are included in the expensing group with all other US
firms in combined models 1 and 2. 

8. USA and Germany are the No. 1 and No. 2 corporate R&D spender in the world
(Economist, 1997). 

9. Aboody and Lev (1999) discuss the case of software capitalization in the USA. 
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