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ABSTRACT
This article examines the influence of research and development costs on the market value of the

business. Based mainly on the Sougiannis model (1994), with data from the Athens stock exchange and
listed companies, for the period following the adoption of the International Financial Reporting
Standards (2005-2012), an attempt is made to understand the culture on the part of companies and
investors about these costs as well as whether the investment in these costs is made consciously with
the long-term aim of developing, or linked to the tax benefit they offer.
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Introduction
Over the last 20 years, more and more talk has been made about the concept of intangible assets

of an economic unit. A theoretically high turnover, when accompanied by higher than the industry
average after-tax profits, indicates the proper management of intangible assets, contributing to the
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formation of the primary price or the saving of production costs. These companies hold valuable
assets, which, of course, are not the materials that all competing companies can acquire. *

All intangible assets, like all business assets, can only grow and deliver profits if funds are made
available for research and renewal of the technologies they use. Further investment by the company
is therefore required to return the asset in question. If, for example, an undertaking reduces
advertising costs for only one year, this would have the effect of improving the profit and loss
situation by showing higher profits (Fotidou et al., 2007; Fajaria & Isnalita, 2018; Alshehadeh et
al., 2024).

Research and development costs

The issue that arises comes from the accounting field and is the achievement of a reliable link
between costs and revenues. Given that many intangible assets have future benefits, the basic
accounting principle of accrued output and the accounting principle of the periodic cost-income
link seems to be in trouble. A typical example is the research and development costs or advertising
costs. When these two categories of expenses occur in the business, they are treated as expenses
even if future profits from this outflow are expected.?

The costs of the research and development of the company, the problems that exist with regard
to their accounting treatment, as well as the costs of projecting and consolidating the name of the
company, are also present here.?

Bushee (1998) found that, oftentimes, companies and investors do not judge research and
development costs as a tool for the development of the business.

Ultimately, most research suggests that intangible assets are difficult to identify with a clear
and specific definition and often need to be described in more general terms (Edvinsson & Malone,
1997, Stewart, 1998; Bontis et al., 1999; Lev, 2001; Sullivan, 2000, Sanchez et al., 2000; Ordonez
de Pablos, 2003; Blair & Wallman, 2001), contribute to the value of the business (Edvinsson &
Malone, 1997; Petty & Guthrie, 2000; Sullivan, 2000; Lev, 2001, Gu & Lev, 2001) while also
having an impact on the future profits of the company (Edvinsson & Malone, 1997; Stewart, 1998;
Blair & Wallman, 2001; Lev, 2001). However, there is also the opposite view (Upton, 2001,
Emmanouil & Dimitrios, 2017), which, despite the dispute over recognition as an asset of the
company, agrees that they are in possession of the business with a view to its development and
ultimately the effect on future profits.

Below, an effort is made to understand the mentality of the administrations of Greek-listed
companies regarding the treatment of research and development costs. In other words, if the
administrations of Greek companies consider that by investing in research, the company will

IAn example of the benefits of intangible assets is the patenting of a patent, a good working climate resulting from
management, with which the company can save resources. Thus, the company can gain a higher price for its product
and a higher market share since the optimal production volume is achieved, which leads to increased profits.
2Particularly in the case of advertising costs, when it comes to consolidating the name of the company, they should
not be treated as expenses, since their financial results for the company are seen over time and not directly. thus,
infringing the accounting principle of associating revenue with output.

3These costs are not related to future income generated in the company, in breach of the accounting principle of exit
income.
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develop. Also, if investors consider that a company that respects itself, its customers, and its
investors, should not rest on existing ones but constantly strive to grow through research by
improving their services and products to consumers.

So, there is an approach to whether and to what effect investors respond positively to the
decision to spend on research and technology on the part of companies and, ultimately, whether
this has an impact on a higher market value or a higher share price. This effort is made considering
the peculiarities presented by the Greek money market over the last decade, peculiarities such as
the nature and type of Greek companies, the adoption for the application of International
Accounting Standards in the representation of their transactions, and other important factors, such
as the global and domestic economic crisis.

Literature review

Sougiannis (1994) correlates market value with book value, profits, and research and development
costs. The findings of Sougiannis (1994) are that the profit model it calculated shows that the
research and development costs adjusted for research and development costs reflect the real
benefits of research and development costs. In fact, it found that an increase of one dollar in
research and development leads to an increase of two dollars over a seven-year period; that is,
investors seem to consider investing in research and development costs too important; this effect
of research and development costs on market value can be divided into indirect and direct;
essentially, the information on research and development costs provided by profits is more reliable
than the variables of costs and development. When companies use them for tax purposes, an
increase in research and development costs increases operating costs, and these, in turn, reduce the
gross result and, ultimately, the net result, reducing profits or increasing losses accordingly.

Green et al. (1996), using data from the United Kingdom market, examined the relationship
between research and development costs and market value based on accounting results. This
survey shows the significant impact of residual income on the market value of the company, and
that research and development costs are not significant and reliable. This may be because there is
a relatively small sample (1990-1992).

Bushee (1998) and Xue and Zhang (2020) examined how research and development costs are
treated, i.e., whether they are used for the profitability of the company or are used for tax benefit
and profit manipulation, choosing not to carry out research and development costs in order to
reverse losses and ultimately to show profits in the annual financial statements.

Stark and Thomas (1998) and Sougiannis (1994) examined the relationship between residual
income and the market value of the company. Using data from the United Kingdom, they found a
strong positive relationship between residual income and market value, combined with research
and development costs and book value, rather than the relationship between profits and market
value, combined with research and development costs and book value.

Hall and Oriani (2006) used data from European countries, France, Germany and Italy. Shah et
al. (2007) found a positive and statistically significant relationship and impact of research and
development costs on company market prices for both manufacturing and non-manufacturing
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enterprises. Wyatt (2008) does not clearly note the impact of research and development costs on
the market value of the company.

Franzen and Radhakrishnan (2009), extending the Ohlson residual income model (1995),
concluded that there is a positive link between research and development costs and share prices
for loss-making companies, while they found a negative relationship for companies that were
making profits, in other words, it seems that companies were using research and development costs
as a tool to reduce their profits (profit manipulation) perhaps because of tax benefits, which
Sougiannis (1994) and Bushee (1998) pointed out, while at the same time, investors realized this
and continued to invest resulting in an increase in the company's price.

Brown et al. (2009) did not find that research and development funding creates a potentially
important channel for linking financing and economic development without directly proving that
the economic impact is significant in affecting research and development costs. Pandit et al. (2011)
and VanderPal (2015) examined the productivity of companies in patents and the effect on the
volatility of their profits. In this logic, therefore, they found that the future operating profits of the
company are positively correlated with the quality of their patents, and this relationship is more
important for productive and innovative enterprises. It was also found that the volatility of future
operating profits is negatively correlated with the quality of patents and this relationship is
important for companies that show high amounts in research and development costs and own a
number of patents. In other words, companies with research and development costs are more
productive and less volatile in their future profits.

Tsolingas and Tsalaboutas (2011) argue that the adoption of IFDs also has an impact on the
assessment of research and development costs in the case of the United Kingdom, while Dugi and
Torluccio (2011) and Pazarzi and Sorros (2018) found a significant positive and strong impact of
research and development costs on the market value of the company.

Based, in particular, on the methodology followed by Sougiannis (1994), it is attempted to
determine whether investors consider the expenditure of undertakings in research and development
positive and whether the value of the company on the money market is linked to those costs or
whether the value of the business is linked to other factors (e.g., taxation).

Sample selection and description
The sample used for the analysis comes from Greek companies that were listed during the period
considered on the Athens Stock Exchange.

“The data used were obtained from COMPUSTAT databases and from the C.A.A. From all undertakings, those with
a sectoral accounting plan or a specific one was excluded and therefore could not be directly comparable. The period
under consideration concerns the years in which Greek companies listed in the C.A.A. publish their financial
statements compulsorily based on International Financial Reporting Standards (IAS). B.C.P. The period under
consideration is limited to eight years and starts from 2005 to 2012., research and development costs are required
during the n-1 period. Thus, the analysis of the sample, modeled on Sougiannis (1994), starts from 2006 and runs until
2012,
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Model sougiannis

Sougiannis (1994), in his analysis,®> developed a model based on book valuation, showing that
based on the net surplus relationship, the enterprise's market value appears as a function of book
value and residual income. Sougiannis was based on Ohlson's original model.

Sougiannis's analysis (1994) focuses on separating research and development costs from profits
to show how research and development costs are valued as an element of profits. Last year's
research and development costs, which may be significant for the value of the business, should be
considered.®

Based on all the above, the function takes the following form:

Py = Y+ Bu[XF(1 = 130) — 7 Yoy | + B [VieTie] + Z B3iVie-1
1=0
Where:
1. P; :isthe market value of the company at time t,
Y;,: is the book value of the undertaking at time t,
X8 : are the profits in time t, before the expenditure of research and development costs,
T;;- 1S the company's tax rate at time t,
r: is the risk-free interest rate,
V.. are research and development costs in time t.

The market value, i.e., is shown as a function of book value, resident income, research and
development costs, and tax benefits they offer both in the current and previous years.

As in previous studies (e.g., Kothari & Shanken, 2003), weighting all model variables with
book value is used to reduce the problem of heteroskedasticity. To check the robustness of the
model and results, other variables were used as deflators, such as market value, book value t-1 and
market share.

The problem of the false-false correlation (spurious correlation) due to the common
denominator, first mentioned by Lev and Sunder (1979), is not a problem for this model, because
the denominator is one of the variables of the model (Maddala & Singh, 1977, Sougiannis, 1994).

The function, therefore, after weighing all variables with book value, takes the form of:

Yie (X5 —7) = 7 Y1 ] +B [Vlt Tit] Zﬁﬂ

1
ILn(—=) =
n( )= ag+hoyth -

oUW

+ Ut

Factor a includes the effects of all those variables not included in the function.

SFor the analysis of his model, Sougiannis relied on  Ohlson's model, as detailed in the working paper, which was
released in 1989, entitled "Accounting Earnings, book value and dividends: The theory of the clean surplus equation
", Columbia University, New York, NY. Later, Ohlson incorporated this example, which he enriched by taking the
final form, in his work (1995), "Accounting earnings, book value and dividends: The theory of the clean surplus
equation ", Contemporary accounting research, Volume 11, Issue Ue 2, pages 661-687.

& Previous studies, such as those of Cockburn and Griches (1987) and Hall (1999), found that the previous year's
research and development costs are significant for the value of the business.
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Based on Sougiannis (1994), bo is expected to be zero coefficients b1 and b2 should be positive
and the following sum can be positive, negative or zero.

iﬂs,l

For convenience in this article, the variables will be renamed with this mapping to the variables
in the original master, as shown in Table 1:

Table 1
Model Sougiannis (1994)
Variable in the original Model Variable as renamed
In(ﬂj MV
Yit
1
— INV
Yit
Yi
a C
Yit
X:? (1_ z-'t) B rYit—l RI
Yit
Vi )
o RDTAX
Yit
n V _
> B RDCUR
1=0 Yit
Ui RDLAG
, (PL-)_ L, Y, XEA -t = 7Y Vimt+i Vies
n Y, = aYi Bo Y, B1 Y, B Y, B3, Y, Uje

=0

Statistical analysis of the sample
The following is the sample of the undertakings concerned used in the analysis.

The period initially considered is the entire period after the adoption of International Financial
Reporting Standards until 2012. The year 2012 is chosen because it is the second year in which
the Greek economy is mired in the economic crisis. In particular, the years 2010-2012 are the worst
in terms of shrinking the Greek economy, while from next year, policy changes are already taking
place, with the signing of a Memorandum of Cooperation of the Medium-Term Programme 2013-
2016, where Greece is beginning to escape the economic quagmire. Given that the publication of
the results of the listings on the Athens Stock Exchange was officially introduced in Greece for
the year 2005, i.e., from 01/01/2005, they should be excluded from this study in 2003 and 2004,
as there would be a disparity in the sample under consideration, due to selective publication with
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the International Financial Reporting Standards, in those years. For the above reasons, the periods
from 2006 to 2012 will be used to examine the two above models.

Firstly, it is important to observe the nature of the companies operating on the Athens Stock
Exchange. Greek companies are largely owned by traditional economic sectors such as trade or
consumer goods and, to a lesser or lesser extent, by high-tech sectors.

Of the 249 enterprises for the study years (seven years for the Sougiannis model), only
undertakings that have presented in some years or have continued to show research and
development costs in all years are selected. Finally, a sample of 38 companies for the Sougiannis
model (1994) was formed, which presented only 135 observations instead of 1,992 observations,
which would be as expected if all the undertakings had all the years under consideration, research,
and development costs.

Table 2 includes the analysis of the data based on the Sougiannis model for the whole period
considered with 135 observations.

Table 2
Descriptive Model Statistics Sougiannis
Period 2005-2012

MV INV RI RDTAX RDCUR RDLAG
Medium -0,043 0,032 0,040 0,009 0,023 0,020
Median -0,102 0,015 0,034 0,004 0,013 0,009
Minimum Price -1,814 0,001 -0,056 0,000 0,000 0,000
Standard Deviation 0,819 0,042 0,064 0,014 0,026 0,023
Num 135 135 135 135 135 135

Firstly, what is observed, without always being absolute, is that these results may be due to the
small number of observations compared with similar surveys (Sougiannis, 1994; Bushee, 1998;
Green et al., 1996; Hall & Oriani, 2006; Anagnostopoulou & Levis, 2008; etc.) which took place
in other European markets but also in the American market, where companies investing in research
and development are significantly more, compared to the Greek stock exchange (e.g.,
Anagnostopoulou & Levis, 2008, use data from the period 1990-2003, while Sougiannis uses US
market data from 1975 to 1985).

An effort is being made to examine the relationship between research and development costs
of both the current and last year, the tax benefits they offer, the book value, and the residual income
with the market value of the company, based on the Sougiannis model (1994).

Initially, what is being sought is whether, in the sample of companies investing in research and
development costs, the companies that spend the most on research and development also have a
higher market value. In other words, the market recognizes the investment made by large
enterprises, and the more they invest in research and development, the more positively this is
judged.
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Research hypotheses

In the models developed in the international literature, followed by this research, the market value
is shown as a linear relationship of book value, residual income, and research and development
costs. Like the view of Ohlson (1995), Sougiannis (1994), Green et al. (1996), Stark and Thomas
(1998), Duqi and Torluccio (2011), only research and development costs incurred in the current
financial year affect the market value, since the costs incurred in the previous financial year have
already been used and produced fixed assets and their performance is shown in residual income.
Ho: Residual Income has a positive impact on the Market VValue of the Company

If this is the case in the case of the Greek market, the residual income should be statistically
significant and positively correlated with the market value of the company. In other words, if the
coefficient of the independent variable RI/BV is statistically significant and positively correlated,
then the research hypothesis cannot be rejected.

An effort is also being made to investigate the factors affecting the decision of investors as well
as the market value of a business. Griliches (1981), Hirschey (1982), Cockburn and Griliches
(1987), Sougiannis (1994), Duqgi and Torluccio (2011), and Hall and Oriani (2006) are just some
of the studies that found a positive relationship between research and development costs and the
market value of the company, although the inclination factors differ between the different studies
whether they are European countries (Blundell et al., 1999; Mulkay & Mairese, 2003; Bond et al.,
2003; Hall & Oriani, 2006; Anagnostopoulou & Levis, 2008; etc.) or for non-European economies
(Sougiannis, 1994; Hall, 1999; Mulkay & Mairesse, 2003; La Porta et al., 1998, 2000; Aboody &
Lev, 2000; Hall & Oriani, 2006), by investing in research and development costs.

Similar results are expected for the Greek stock exchange. That means that a positive
relationship between research and development costs and the market value of the company is
expected. So, our next research hypothesis is:

Hzi: Research and development costs have a positive impact on the value of the business

For the above assumption to apply, the coefficient of the variable expressing research and
development costs must be positive and statistically significant from the model we use. Therefore,
if the analysis shows that the coefficient of the specific independent variable shown as RDCUR is
positive and statistically significant, then the research hypothesis cannot be rejected.

Otherwise, which is not the case, this does not mean that research and development costs are
not of particular importance to investors and do not have an impact on market value. This means
that they are treated myopically by investors and not as a tool for business development.

Below, the empirical results of the listed companies in the G-A-A—-A.S.E are analyzed, and the
results of the research cases found in the case of Greece are reported.

Analysis of empirical results
Using the above models and according to the data obtained from the Greek stock exchange, the
results are shown below in Table 3.
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Table 3

Sougiannis Model Assessment Results (1994)
Indep. Variable Coefficient Std. Error t-Statistic P-value
INV 67,31 14,41 4,67 0,00
C -2,30 0,46 -5,03™ 0,00
RI 6,13 1,06 576" 0,00
RDTAX -1,98 4,65 -0,43 0,67
RDCUR -2,45 1,82 -1,34 0,18
RDLAG -2,09 3,64 -0,57 0,57

Adj. R? = 0,74; Number of Sample Enterprises =38; Number of Sample Observations= 135
Notes: The sample includes the period 2006-2012. *, ** and *** indicate statistical significance at a level of 10%, 5% and 1% respectively. The
model assessed is: MV = INV + C + RI + RDTAX + RD CUR + RDLAG +u

Table 3 shows the data for the whole period considered, i.e., it contains a total of 135
observations. As shown in the table, the statistically significant variables at a level of less than 1%
are the (RI-Resident Income), with a gradient factor of 6.13.

There does not appear to be a strong, positive relationship between market value and research
and development costs for the current or previous year (RDCUR and RDLAG, respectively). This
means that it does not provide investors with additional market value information on any of the
above variables.

Equally important is that the C constant is statistically significant at a level of 1%. This suggests
that there are other factors that significantly affect the market value but are not included in the
model under consideration. We observed that the other terms are either not statistically significant
or marginally not statistically significant.

There are several important conclusions that emerge from the processing of the model. As
shown by the factor R? the percentage of the dependent variable interpreted by the set of
independent variables is 82%, indicating a satisfactory interpretation of the sample.

What investors ultimately consider important and positively related to market value is residual
income (RI) as well as constant C, which includes other variables that are not considered by this
model.

Therefore, as is apparent from the above analysis, research hypothesis Ho is confirmed, while
at the same time, research hypothesis Hi is rejected since it is not apparent that investors pay
particular attention to the relationship between research and development costs and the market
value of the company.

Additional deflators were used to check the reliability of the model other than the book value:
(a) the book value at time t-1, i.e., the previous year, (b) the market value in the previous year t-1,
and (c) the number of shares (market share). The results obtained are exactly the same, i.e.,
showing a statistically significant factor, which, according to investors, affects the market value of
the company, the residual income.

As variables affecting the market value of the business, it is not the amount a company spends
on research costs but only residual income and other factors, as shown by the constant (C), which
are not considered in this model. However, the specific variables examined for research and



New Challenges in Accounting and Finance 10

development costs for either the current or previous financial year do not appear to be statistically
significant and do not provide additional information to investors who continue and do not
consider that companies are using these costs for the tax benefit they are offering.

From the analysis of the data of the listed companies in the C.A.A., what emerges is that
investors judge the residual income positively, whereas they consider that this relates to the market
value of the company. However, in other countries, investors consider statistically significant and
positively correlated with the market value of the company the research and development costs
incurred in the current financial year.

Conclusions

With the application of international accounting standards and, in particular, Standard 38, very
specific conditions for the recognition of intangible assets have now become very specific for
research and development costs. By the above standard, the conditions are laid down, which, if
they are not met, then such costs should be deducted from the revenue at the time they are incurred.

In the case of research and development costs, several investigations have been carried out to
examine their contribution to the value of the business. Most surveys agree that the costs incurred
in this direction because they have a growth objective and character contribute positively most of
the time to the valuation of the market value of the company by investors. In particular, from
findings in various financial markets such as the United States, the United Kingdom, and other
European countries (Germany, France, Italy), what is concluded is the positive response of
investors to the market value of those companies whose administrations choose to engage in
research.

On the other hand, looking at whether and at what level there are corresponding mentalities and
investor responses to the companies of the Greek stock exchange, we see a difference of opinion.
The nature and object of Greek businesses, the Greek mentality of short-term strategies, the Greek
tax regime, which is unstable and therefore unattractive for stable decisions and strategic
investments but above all, the global financial crisis, which also affected the Greek economy, are
among the most important factors on which differences in the treatment of research and
development costs are based. Regarding the nature of Greek enterprises, the majority of them
belong to sectors with low intensity in research. Thus, the sectors that make up the Greek stock
exchange are of little expense to research and development costs. This suggests, in the absence of
a background, that enterprises should make positive use of any efforts at research in the field of
development. In other words, where, in the general environment, undertakings that, by their nature,
must be active in the field of research (pharmaceutical, aeronautical, oil, high-tech, etc.) are not
included, then the others have the wrong picture of the benefit of investing in research, and there
is also a lack of competition, which would contribute to the overall development of the level of
operation and organization of even existing enterprises.

The findings from the Greek money market, for the period from the mandatory adoption of
IFDs, show that investors do not recognize additional information content in research and
development costs and do not associate them with the high market value of the company while it
appears a strong link between residual income and the market value of the company, instead of
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research and development costs as expected. The case for reducing research and development costs
is either when the economy is not at a growth rate but is in recession with a decline in GDP, as in
the last three years, and when, again, due to recession, businesses see their total annual sales
decline. To ensure their sustainability and not lead to economic decline, they are therefore reduced
by these costs.

Further study could be to unblock the tax liability for research and development costs, i.e., to
disconnect them from the reduction in taxable income. This will show which companies really
support their hopes for growth in research and development costs and which companies use them
as a tool to beautify their final tax outcome. Moreover, comparing the period of economic recession
with the periods after the early signs of recovery of the Greek economy (2015-2019) would be
particularly interesting, up to the period when it is interrupted due to the COVID-19 pandemic
(2019-2020).
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