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Abstract The article analyzes the influence of company-,
industry- and market-related variables on the cost of capital of
logistics service providers, as well as on their systematic risk.
Financial information has become more and more important
in strategic decision making (especially in the international
context); in addition of being a measure of performance, the
cost of capital is an important variable for logistics service
providers in decisions about investing capital and developing
the appropriate strategy. In total, financial data on over 700
logistics service providers for a period of 10 years were ana-
lyzed applying multiple regression analysis. Our results show
that the logistics service industry is rather nonvolatile from an
investor’s viewpoint. Microeconomic variables significantly
influence the cost of capital of logistics service providers,
whereas systematic risk is influenced by macroeconomic
variables. In both cases, significance is strongly dependent on
the services offered and financial structure of the companies,
although the headquarters location is irrelevant. Main impli-
cation of our study underlines the specific interdependencies
of strategic decision making and cost of capital of logistics
service providers. As recent research made only little efforts in
linking the fields of business logistics and corporate finance,
we follow a broad research approach to give a first compre-
hensive overview on this interdisciplinary topic.

Keywords Cost of capital - Systematic risk - Key
financial figures - Logistics service providers - Strategic
decisions - Value creation
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1 Introduction

While logistics has become more and more critical for the
success of manufacturing or retail companies [1], the
market for logistics from a provider’s perspective is highly
competitive. In order to compete, logistics service provid-
ers (LSP) have to understand their customers (shippers),
general economic developments, and their main competi-
tors. By being aware of their internal resources and capa-
bilities, LSPs can then make several strategic decisions
within the competitive environment in order to achieve
business objectives such as profitability, organizational
success, and growth [2].

A strategy and its affiliated investments should aim at
achieving returns over the cost of resources or capital,
respectively. The success of an LSP’s strategic decisions is
hence largely dependent on its capability to make a profit
that exceeds its cost of capital (CoC) [3]. CoC refers to the
cost of a company’s fund (both debt and equity). It may be
seen as the required rate of return on capital from an
investor’s point of view (shareholders), in which the
expected return on (invested) capital under a certain risk
must be greater than the CoC. Apergis et al. [4] observed
that “one of the key decisions a firm has to reach is the
fundamental determination of its cost of capital. This has
substantial impact on both the composition of the firm’s
operations and its profitability.” CoC supports company
valuation and strategy formulation [5] and allows for an
integrated consideration of yield expectations and risks.

With regard to the challenges of LSPs, the consideration
of CoC becomes more and more important [6] as it offers
valuable information when pursing appropriate strategies
and investments. The CoC of LSPs’ competitors is also
of major relevance for strategic decisions that are, e.g.,
concerned with mergers and acquisitions (M&A) or
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cooperation [7], as it allows for the assessment of potential
takeover targets or network partners, respectively. For
example, CoC can be gathered to determine the monetary
performance of LSPs (and their competitors) in terms of
the economic value added (EVA).

The analysis of the influence of company, industry, and
market characteristics, especially on stock price and sys-
tematic risk in general, has a long tradition in research.
These factors, among others, were analyzed by Daugherty
et al. [8], Elyasiani et al. [9], Driesprong et al. [10], Huang
et al. [11], Abugri [12], Rapach et al. [13], Cavaglia et al.
[14], Sadorsky [15], Kavussanos and Marcoulis [16],
Kaneko and Lee [17], Fama and French [18], Ross [19],
and King [20]. At present, it is unknown whether the
appropriate findings of previous studies are also valid for
LSPs or whether specific patterns can be observed. Based
on recent findings in financial logistics research, which
indicate significant differences in the financial structure of
LSP industries [21-26] and also a higher exposure of LSPs
to (financial) risks than other industry companies [27], we
expect significant differences for the analyses of the
leverage of company, industry, and market characteristics
on the CoC and the systematic risk of LSPs.

Despite the relevance of CoC, recent research has made
little effort in the financial analysis of LSPs. Initial
approaches were followed by Hofmann and Lampe [21],
who analyzed the financial structure of LSPs, and Liu and
Lyons [22], who investigated the relationship between the
financial performance and service capabilities of LSPs.
Comparable analyses were made by Toyli et al. [23],
Panayides [24], Panayides and So [25], and Ellinger et al.
[26]. The analyses revealed that the performance (e.g., in
terms of profitability) of LSPs is largely dependent on the
industry in which an LSP operates and that appropriate
LSPs also show a heterogeneous financial structure that is
affected by both macroeconomic developments (e.g., oil
price shocks), and microeconomic attributes (e.g., self-
financing power). However, CoC has not yet been specif-
ically researched in the context of logistics. Thus, we
consider the absence of appropriate studies to underpin our
contribution on elaborating contingency variables con-
cerning the CoC of LSPs.

Based on the practical importance of the CoC for LSPs
and the identified research gap, this article aims to answer
the following research question:

To what extent are the cost of capital and the systematic
risk of LSPs dependent on company, industry, and
market characteristics?

As recent research has shown, on the one hand, LSPs’
financial structure is very heterogeneous, which justifies
the analysis of company characteristics (microeconomic
variables in terms of resource-based considerations). On
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the other hand, the profitability, but also the financial
structure of LSPs, is largely dependent on the industry in
which they operate, which is in turn embedded in an
overall economic context. This highlights the importance
of external characteristics (macroeconomic variables in
terms of market-based considerations) when examining the
CoC of LSPs.

In order to explore the CoC of LSPs, an appropriate
operationalization of this “unit of analysis” is needed. A
common conceptualization of CoC is the weighted average
cost of capital (WACC). It represents “the average cost of
each dollar of financing” [28]. Frequently, it is considered
as a performance benchmark [29] and includes both the
cost of debt and the cost of equity. Whereas the determi-
nation of the cost of debt is rather simple because interest
rates in the financial market are easily obtained [30], the
calculation of the cost of equity presents some challenges
as “neither the rate of return nor the risk of a risky asset
can normally be observed” [31, 32]. By referring to the
systematic risk (beta, ), which describes the relation of
stock price to market index volatility and the relation of the
assumed market risk to an investment or financing mea-
sure, the cost of equity can be determined in general, and
also for LSPs in particular.

As only little effort has been made in recent research, we
follow a broad, overview approach. The investigation of a
variety of influencing factors will provide a first compre-
hensive overview of the determinants of LSPs’ CoC and
systematic risk. For that purpose, financial data on over 700
LSPs for a period of 10 years are analyzed. An initial
analysis of the stock price development of quoted LSPs
offers implications for the development of hypotheses
concerned with the influencing factors of LSPs’ CoC and
systematic risk. The influence of company, industry, and
market characteristics is then investigated by conducting
multiple linear regression analyses. From a managerial
perspective, our results should explain how external
developments, but also internal characteristics of an LSP,
influence its CoC and systematic risk. The findings are
intended to provide further insights for the strategic deci-
sion making of LSPs from a corporate finance perspective.

This paper is structured as follows. The following
Section 2 reveals the background of the research on the
CoC of LSPs and gives an overview on the literature
concerned with determinants of stock price, systematic
risk, and CoC, from a general and logistical point of view.
Based on this review, the hypotheses and the analytical
model are derived (Section 3). Section 4 describes the
methodology and data collection. Section 5 presents the
results of the analysis, which are discussed in Section 6, in
addition to the limitations of the research. Section 7 sum-
marizes the results, discusses the managerial implications,
and makes recommendations for future research.
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Fig. 1 Stock price performance of LSPs (2000-2010), clustered by
a industry classification (SIC code) and b asset turnover (annual
revenues to total assets). Only LSPs that have been continuously

2 Background and literature review

2.1 Why the cost of capital of logistics service
providers matters

To date, research has not sufficiently considered LSPs from
a corporate finance perspective. Relevant characteristics
and determinants of CoC and systematic risk have been
ignored:

e First, LSPs do not form a homogeneous group of
companies,’ even when considering both their activity
portfolios and their business risks. For example, aircraft
carriers are more dependent on the oil price or global
economic developments than railway companies.

e Second, LSPs show completely different financial
structures [21]. For example, asset intensity (ratio of
non-current assets to current assets) and the affiliated
fiscal structure vary regarding both the general strategic
orientation (e.g., “asset-light” vs. “asset-based”

! n the context of this work, a broad understanding of LSPs is taken;
it includes carriers (basic services related to transportation using
different modes of transport) as well as contract logistics providers
offering bundled and customized services.

01.01.2010  Date

01.01.2008 01.01.2009

quoted since January 2000 have been included in the analysis (in total
503 LSPs). Data source is Thomson Datastream

approaches) and the form of corporate funding (e.g.,
debt- vs. equity-based funding).

To underscore our assumptions, we primarily analyze
the stock price development of quoted LSPs, according to
industry (on the Standard Industry Classification [SIC]
basis), and company characteristics (e.g., asset turnover).
Graphs (a) and (b) in Fig. 1 show obvious differences in
the stock price developments of LSPs since the year 2000,
according to cluster aggregation (e.g., SIC codes and level
of asset turnover). All graphs have the same underlying
values and differ only in categorizing the LSPs to different
groups (“firm clusters”). The descriptive results of the
analysis of the stock prices of LSPs indicate that the
financial performance of an LSP depends on the industry
sector in which the LSP operates as well as its capital
structure. In contrast, the country in which the LSP’s
headquarters is located seems to be less important.” These
initial insights reaffirm our efforts to shed more light on the
CoC of LSPs and its influencing contingency variables.

2 The analyses concerning the nationality (country in which the
LSP’s headquarters is located) are not presented in this study.

@ Springer
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2.2 Determinants of stock price, systematic risk,

and cost of capital

Due to the close relationship between stock prices, sys-
tematic risk, and CoC, which is primarily founded in their
methods of calculation (Fig. 2), literature on these deter-
minants is reviewed. Various general analyses have been
conducted in the past.

a.

Determinants of stock price: The influence of micro-
economic variables related to firm size and equity ratios
(company characteristics) on stock price was analyzed
by Kavussanos and Marcoulis [16] and Fama and French
[18], among others. The latter took a general financial
perspective and analyzed the relationship between size
and book-to-market equity (among other microeconom-
ic variables), as well as stock returns (and the systematic
risk), concluding that average stock returns are nega-
tively related to systematic risk. In their analysis of
industry characteristics on stock price returns from a
general perspective, Isakov and Sonney [33] found that
the industry in which a company operates has more
explanatory power with regard to stock price returns than
does the country where the company is located. They
investigated ten industries, but not specifically logistics.
Similar investigations were also made by Baca et al. [34]
and Cavaglia et al. [14].

In a logistical context, Kavussanos and Marcoulis [16]
investigated the stock market perception of different
LSP industries (on the SIC basis) based on an analysis of
microeconomic variables like the equity ratio. As a key
result, they found that the influence of microeconomic
variables on stock returns varies among the LSP
industries. The influence of an LSP’s industry (on the
SIC basis) on its financial statement was analyzed by
Hofmann and Lampe [21]. They revealed that the
industry largely influences an LSP’s financial structure,
which is also closely linked to its stock price and CoC.
The influence of macroeconomic variables (market
characteristics) on stock price is considered in various
disciplines, especially finance. The influence of macro-
economic variables (e.g., exchange rate, interest rate,

(a) Stock price (return) [R;]

B =cov(R;Rm) /6> (Rm)

(b) Systematic risk [B]

(c) Cost of capital [WACC] Te

money supply, industrial production, unemployment
rate, and oil price) was addressed by Elyasiani et al. [9],
who analyzed the influence of oil price shocks on
different industry sectors (on the SIC basis), including
the transportation industry. In most industries, they
observed a significant relationship between oil-future
return and industry returns. Comparable analyses were
conducted by Driesprong et al. [10] and Sadorsky [15].
However, the results of previous analyses were not
homogeneous. The results varied or were even contra-
dictory, depending on the analyzed period and industry.
Huang et al. [35], for example, identified a positive
correlation between oil price development and stock
returns for companies in the transportation sector, but not
for S&P 500 companies in general.

Determinants of systematic risk: The systematic risk
represents “the percentage performance of the stock
which has historically accompanied a one percent
move in the market” [36]. Regarding the determinants
of systematic risk, recent research has primarily
focused on microeconomic variables (company char-
acteristics). Igbal and Shah [37] identified a negative
correlation between liquidity, leverage, operating effi-
ciency, dividend payout, market value of equity, and
systematic risk and a positive correlation between
profitability, firm size, growth, and systematic risk of
companies from the non-financial sector. Hong and
Sarkar [38] focused on the correlation between
systematic risk and leverage ratio, earnings volatility,
market price of risk, and growth options (positive
correlation) as well as earnings growth rate, tax rate,
and investments in expansion (negative correlation) in
general, without differentiating between industries.
Other analyses regarding both micro- and macroeco-
nomic variables were conducted by Arfaoui and
Abaoub [39] and Martikainen [40], also revealing the
influence of both set of variables on systematic risk.
In a logistical context, Houmes et al. [41] analyzed the
influence of the financial structure of trucking compa-
nies on their systematic risk and showed among other
things, a positive influence of operating leverage on

D = debt

E = equity

t = taxrate

ry = expected return on debt

= expected return on equity

R, = historical return of the stock / equity market

WACC =% * (Re+ Bx(Rpp— Rp) + % *rqx(1-t) R, = expected risk-free return

R, = stock price return

B = beta (systematic risk)

Fig. 2 Relationship between the determinants stock price, systematic risk, and cost of capital
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systematic risk. A similar analysis was conducted by
MacArthur et al. [42]. Lu and Chen [43] proved that the
systematic risk of LSPs is significantly dependent on
the oil price risk, but varies between different industry
sectors (e.g., water or air transportation). Based on their
analysis of the influence of industry characteristics on
stock price, Kavussanos and Marcoulis [44] investi-
gated the systematic risk in the water transportation
industry and found that its systematic risk is compar-
atively low. Allen et al. [45] showed that the deregu-
lation of the US airline industry decreased as a result of
deregulation (as a kind of market characteristic).
However, an analysis comparing the systematic risk of
different LSP industries has not yet been conducted.
Recent investigations have focused on the analysis of
single LSP groups, but not their comparison. Such
research would be of major interest to identify similar-
ities and differences.

c. Determinants of cost of capital: Despite the close

relationship between stock price, systematic risk, and
CoC, little recent research has analyzed the determi-
nants of CoC, especially in a logistical context. Bancel
and Mittoo [46] analyzed the correlation between debt
policy and CoC and found that it is influenced by the
institutional environment and international operations.
Sudarsanam [47] examined “the impact of the struc-
tural attributes of the industries on the cost of capital
[...] within the capital asset pricing model” [47]. He
showed that company characteristics like capital
intensity (which was also considered on an aggregated
level on an industry basis) significantly influence the
systematic risk and the CoC of companies.
In general, the determinants—interpreted as contin-
gency variables—can be distinguished by (1) com-
pany, (2) industry, and (3) market characteristics [14,
16, 20]. As our analysis shows, most research has
considered the influence of industry, company, and
market characteristics on stock price development and
systematic risk, primarily on a general level. Despite
the close link between systematic risk and CoC, few
investigations considering its determinants have been
made in recent research. In logistics and transporta-
tion-oriented literature in particular, this aspect has
been almost completely neglected.

3 Development of hypotheses and theoretical model

3.1 Hypotheses on the influence of contingency
variables on the cost of capital

As the literature review has shown, specific analyses of
factors influencing the CoC and systematic risk of LSPs

have received little attention. Therefore, our research
focuses on the impact of micro- and macroeconomic con-
tingency variables on the CoC and systematic risk—as a
key component of CoC—of LSPs.

Brooks and Del Negro [48], Isakov and Sonney [33],
as well as Baca et al. [34] stated that country factors have
lost importance and explanatory power, while industry
factors are becoming more and more important in
explaining the differences in financial performance.
Referring first to findings in financial logistics research
that revealed significant differences in the financial
structure of LSP industries [21-26], we expect that the
industry in which an LSP operates—especially the main
mode of transport used—has a significant influence on its
CoC. Such industry-specific impacts have been worked
out by a variety of authors. For example, Gebhardt et al.
[49] showed that “a firm’s implied cost of capital is a
function of its industry membership.” Ghoul et al. [50]
found that “[...] firms with better corporate social
responsibility scores exhibit cheaper equity financing,”
whereas companies in the “sin industries” (tobacco and
nuclear power) revealed reverse developments. Similarly,
Rajan and Zingales [51] found that industrial sectors have
different needs for external finance. Moreover, Fama and
French [52] highlighted the influence of industry charac-
teristics on the cost of equity. Finally, our introductory
analysis of the stock prices of LSPs (Fig. 1a) indicates a
strong influence of the “industry” in which a service
provider operates (expressed by the predominant mode of
transport used).

Based on this, hypothesis Hla states:

Hla The cost of capital of LSPs is significantly influ-
enced by the predominant mode of transport.

Due to the close relationship between the CoC and the
systematic risk of LSPs, we formulate hypothesis Hlb as
follows:

Hlb The systematic risk of LSPs is significantly influ-
enced by the predominant mode of transport.

It is obvious that microeconomic variables determine
the total capital costs of a firm. The corporate discount
rate (WACC) even depends largely on specific company
characteristics (expressed by key financial figures of the
firm), highlighted in a wide range of studies. For example,
the analyses of Sudarsanam [47] showed a general influ-
ence of company characteristics on their CoC. Moreover,
microeconomic variables are captured by various works on
the “capital structure choice” [53]. In addition to the
analysis of a firm’s capital structure and the influence of
microeconomic variables, Balakrishnan and Fox [54]
showed a close relationship between CoC and a firm’s
strategy.

@ Springer



119 Page 6 of 25

Logist. Res. (2014) 7:119

Based on these coherences and our introductory analysis
on the influence of microeconomic variables—the asset
turnover—on stock prices of LSPs (Fig. 1b), we propose a
second hypothesis H2a as follows:

H2a Microeconomic variables influence the cost of cap-
ital of LSPs.

We assume that the influencing microeconomic vari-
ables differ among the industries in which LSPs operates
(=coherence to Hla and H1b). Moreover, the close rela-
tionship between systematic risk and CoC leads to the
assumption that company characteristics also influence the
systematic risk of LSPs, which was also shown in recent
research results [37, 38].

CoC is calculated as the weighted sum of the cost of
debt and cost of equity. Because the cost of debt and equity
of LSPs are closely correlated with their financial struc-
tures, we suppose that microeconomic variables have a
higher influence on CoC than on the systematic risk of
LSPs. The minor influence of microeconomic variables on
systematic risk was shown by Igbal and Alisha [37], Ra-
pack et al. [13], and Martikainen [40]. Based on this
assumption, hypothesis H2b states:

H2b The influence of microeconomic variables on cost of
capital is more significant than on systematic risk.

Several studies have shown the influence of market
characteristics on the systematic risk of LSPs [39, 40, 42,
45], but a comparative analysis of all kinds of LSPs has not
been conducted. Also investigating the differences between
industry sectors, hypothesis H3a states:

H3a Macroeconomic variables influence the systematic
risk of LSPs.

Additionally, the close relationship between CoC and
systematic risk leads to the assumption that market char-
acteristics also influence the systematic risk of LSPs, which
was also shown in recent research results [46].

Beta is calculated as the covariance of a company’s
stock price (R;) and market index (R,) divided by the
variance of a market index [55]. Based on the direct
influence of a market index, we suppose a higher influence
of macroeconomic variables on the systematic risk than on
the CoC of LSPs. Furthermore, Abugri [12] found that
variables, such as exchange, interest rates, or money sup-
ply, significantly influence market returns, which are clo-
sely related to systematic risk. Similar results were
presented by Chen et al. [56]. We therefore state hypothesis
H3Db as:

H3b The influence of macroeconomic variables on sys-
tematic risk is more significant than on cost of capital.

@ Springer

3.2 Theoretical model of the analyses

The consolidation of the hypotheses within a consistent
model was done against the background of contingency
theory, including contingency variables (context and
response variables) that influence the performance of LSPs
[57, 58]. Contingencies represent the size, strategy, and
environment of an LSP. As Grant [3] stated, analysis at the
business strategy level can consider external influences
(like market characteristics) as well as a company’s
resources (company characteristics). A resource-based
consideration of the CoC of LSPs is conducted by ana-
lyzing the influence of microeconomic variables (company
characteristics) on LSPs’ performance in terms of CoC or
systematic risk, while a market-based consideration
acknowledges the dependency of a company’s performance
on its external (industry) environment. For this reason, the
influence of macroeconomic variables (market character-
istics) on LSPs’ performance is also analyzed. Contingency
theory allows for the integration of market- and resourced-
based considerations and structures the theoretical model
for analysis (Fig. 3).

In addition to market and company characteristics,
industry characteristics also influence the significance of
determinants on stock price, CoC, or systematic risk. For
this reason, the differences between LSP industries (on the
SIC basis) will be investigated in the model.

4 Methodology
4.1 Approach and variables

The methodology applied in this paper follows the work of
Houmes et al. [41], Kavussanos and Marcoulis [16], Chen
et al. [56]. and Fama and MacBeth [55], all of whom used
very similar approaches. This research focuses on
WACC—as a common conceptualization of CoC—and
beta—as an indicator for systematic risk. The formulas for
WACC [28] and beta [36] are presented in Fig. 2.

Data for WACC were directly adapted from the
Thomson Datastream (a financial database that is accepted
as valid and reliable); beta of the analyzed LSPs had to be
calculated. Data on daily stock prices and market indices
for a period of five years were used to calculate beta. For
example, when calculating beta for the year 2010, daily
data from 2006 to 2010 were applied. The S&P 500 index
is referred to as the market index. In this five-year span, the
daily stock returns of each analyzed LSP are regressed on
the corresponding returns for the S&P 500.

To analyze the influence of micro- and macroeconomic
variables on CoC and systematic risk, multiple linear
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Resource-based consideration

Response variables

Company characteristics

(Microeconomic variables)

Industry characteristics

Context

Contingency theory and variables

Market characteristics
(Macroeconomic variables)

Market-based consideration

Performance
H2a, H2b
: Cost of capital
I—> (Weighted average cost of capital,
WACC)

la, Hlb

—

>

H3a, H3b

Systematic risk
(Beta, B)

Fig. 3 Theoretical model used for the analysis of market, industry, and company characteristics on the performance of LSPs

regression analyses were conducted (for each hypothesis
and corresponding clusters), where WACC or beta are the
dependent variables and the micro- or macroeconomic
variables are the independent variables. A stepwise
regression was applied in order to identify the most sig-
nificant variables influencing CoC and systematic risk [59].
In total, two sets of variables were used for the analyses.
Detailed definitions or calculations of the chosen variables
and related studies investigating the variables and their
influence on stock prices, systematic risk, or CoC, can be
found in the Tables 11, 12.

e  Microeconomic variables: (a) related to asset structure:
intensity of investment, asset intensity 1, continuous
intensity, asset intensity 2, asset turnover, and current
asset turnover; (b) related to capital structure: debt to
equity ratio and equity ratio; (c) related to liquidity
structure: current ratio and cash flow/sales; and
(d) related to profitability structure: return on equity
(ROE), return on assets (ROA), and net profit margin.

e Macroeconomic variables: labor force (total), gross
capital formation (US$), GNI (US$), GDP (US$), CO,
emissions (kilotons), employment to population ratio,
adjusted net national income (US$), money supply
(money and quasi money M2, % of GDP), and market
capitalization (US$) as well as the mean oil price
(US$).

The LSPs are analyzed as one group. In addition, the
LSPs are classified according to industry sector in order to
analyze the dependency on industry characteristics, and
additionally, the geographical location of their headquar-
ters. The analyses according to industry sectors are based on
the Standard Industrial Classification (SIC). Analyses based
on the SIC have found various applications in related
logistics research [9, 16, 44]. Nevertheless, it has to be
mentioned that the SIC only allows for an industry

differentiation regarding the primarily used mode of trans-
port or the offer of value-added services. A further differ-
entiation in terms of carriers, third-party logistics (3PL), or
fourth-party logistics (4PL) LSPs is not possible. LSPs with
the following primary SIC codes were clustered and ana-
lyzed (by 2-place SIC code): SIC 40, Railroad Transpor-
tation; SIC 42, Motor Freight Transportation; SIC 44, Water
Transportation (except SIC 448, Water Transportation of
Passengers); SIC 45, Transportation by Air (except SIC
458, Airports, Flying Fields, and Airport Terminal); SIC 46,
Pipeline except Natural Gas (this group includes LSPs that
are concerned with pipeline transportation); and SIC 47,
Transportation Services (except SIC 472, Arrangement of
Passenger Transportation and SIC 474, Rental of Railroad
Cars) [60]. The country clusters are based on the World
Bank’s country classification by income group [61]: high
income/: non-OECD, high income: OECD, lower middle
income, upper middle income.

Because of the availability of data related to our data set,
the regression analyses of the WACC and macroeconomic
variables refer to the period from 2006 to 2010; the
regression analyses of systematic risk and macroeconomic
variables refer to the period from 2000 to 2010. Macro-
economic data of the entire world and different country
clusters were obtained from The World Bank’s database
(except oil price development). Oil price development is
the mean of Brent Crude and WTI crude oil price devel-
opment [62].

For conducting the regression analyses, the mean values
of the WACC and beta of LSPs were used for each year,
depending on the correspondent cluster group. The mean
WACC and beta values of the SIC code clusters were
analyzed against the values of macroeconomic variables
that were valid for the whole world. The following
regression equation was used: Y = oy + o1 X + o
X, + -+ + o;X; + e, where o is the constant term, o; the
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regression coefficients, and e an error term. In contrast to
the usual terms of regression quotations, where f defines
the regression coefficient, in this case, o was chosen in
order to avoid confusing systematic risk () with the
regression coefficient. In all tables depicting the results
(Tables 1,2, 3, 4, 5, 6), standardized regression coefficients
are shown in order to enable the comparison of the coef-
ficients in the same model.

4.2 Sample characteristics

We analyzed 702 LSPs from 70 countries all over the
world. The LSPs have been chosen according to their

primary SIC code and data availability. Because of data
availability, some distinctions are made regarding each
analysis:

e For the analysis of stock price quotations, only LSPs
that were quoted since January 2000 (at least until
December 2010) were included in the analysis: 503
LSPs.

e Data for the CoC (here WACC) of LSPs are used for
the regression analyses of CoC and microeconomic
variables. Values for the WACC and appropriate
microeconomic variables were available for 437 out
of the 702 LSPs. The characteristics (microeconomic

Table 1 Key financial figures (ratios) of logistics service providers used for regression analyses with WACC as the dependent variable

Cluster description Railroad Motor freight Water Transportation  Pipeline, except Transportation
transportation transportation transportation by air natural gas services
Cluster (SIC All SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47
code) LSPs
Number of LSPs 437 32 130 189 78 12 20
Ratios—outliers outside (3 standard deviations)l Mean value (standard deviation in parentheses)
Beta coefficient  0.31 0.50 0.16 0.33 0.33 0.43 0.58
(0.50) (0.55) 0.47) (0.51) 0.41) 0.23) (0.50)
Cash flow/sales  17.67 19.97 11.07 24.37 12.88 28.32 5.19
(15.45)  (10.60) (10.21) 17.79) (10.01) (18.58) (4.26)
Current ratio 1.69 2.36 1.56 1.70 1.63 1.62 1.57
(1.56) (2.40) (1.65) (1.36) (1.54) (0.59) (1.03)
Intensity of 0.53 0.69 0.49 0.59 0.47 0.59 0.21
investment (025 (0.20) (0.24) (0.24) (0.24) (0.24) (0.19)
Asset intensity ~ 3.33 6.23 2.63 4.12 1.78 5.54 0.59
1 (4.39) (4.96) (3.67) (5.04) (1.49) (6.52) 0.97)
Continuous 0.32 0.20 0.33 0.28 0.38 0.25 0.58
intensity (0.20) (0.18) (0.18) (0.18) 0.21) 0.21) 0.21)
Asset intensity 2 1.48 0.56 1.45 0.93 2.37 0.59 5.54
(3.10) (1.20) (2.98) (1.88) 4.72) (0.76) (4.28)
Asset turnover 0.86 0.61 1.10 0.59 1.09 0.59 1.81
(0.69) (0.35) (0.73) (0.53) (0.67) (0.49) (0.69)
Current asset 3.00 3.48 3.49 2.30 3.38 3.21 4.14
turnover (1.68) (1.35) (1.67) (1.45) (1.56) (2.42) (1.67)
Debt to equity 0.91 1.18 0.75 0.95 1.13 0.91 0.32
ratio (0.99) (1.04) (0.76) (1.03) (1.20) (0.76) (0.56)
Equity ratio 0.67 0.57 0.73 0.64 0.63 0.66 0.84
0.24) (0.20) (0.19) 0.24) (0.26) 0.22) (0.25)
ROE 0.11 0.12 0.09 0.11 0.15 0.13 0.11
(0.09) (0.09) (0.08) (0.09) (0.10) (0.10) (0.10)
ROA 0.05 0.05 0.04 0.05 0.05 0.05 0.05
(0.04) (0.04) (0.03) (0.04) (0.04) (0.02) (0.05)
Net profit 0.10 0.10 0.07 0.15 0.07 0.13 0.03
margin (0.13) (0.08) (0.10) (0.16) (0.09) (0.09) (0.03)
WACC 0.0838  0.0814 0.0703 0.0832 0.1033 0.0746 0.1125
(0.0783) (0.0568) (0.0632) (0.0842) (0.0764) (0.0715) (0.1202)
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Table 2 Key financial figures (ratios) of logistics service providers used for regression analyses with beta as the dependent variable

Cluster description Railroad Motor freight Water Transportation ~ Pipeline, except Transportation
transportation transportation transportation by air natural gas services
Cluster (SIC code) All SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47
LSPs
Number of LSPs 702 48 187 337 140 23 25
Ratios—outliers outside (3 standard deviations) | Mean value (standard deviation in parentheses)
Beta coefficient  0.32 0.38 0.18 0.33 0.41 0.38 0.52
(0.63) (0.50) (0.45) (0.73) (0.61) (0.28) (0.48)
Cash flow/sales  13.99 19.47 8.84 18.66 9.86 24.66 —7.73
(35.02) (14.36) (23.05) (43.00) (14.31) (23.85) (69.83)
Current ratio 1.70 2.37 1.44 1.73 1.76 1.79 1.65
(1.64) (2.27) (1.43) (1.67) (1.62) (1.58) (1.07)
Intensity of 0.54 0.68 0.49 0.60 0.48 0.59 0.27
investment (0.26) (0.20) (0.24) (0.24) (0.24) (0.28) 0.27)
Asset intensity  3.63 5.97 2.72 4.40 2.18 6.38 0.83
1 (4.61) (4.66) (3.78) (5.10) 3.07) (6.64) (1.45)
Continuous 0.30 0.20 0.34 0.26 0.37 0.24 0.53
intensity (0.20) 0.17) (0.18) (0.18) (0.20) (0.25) (0.23)
Asset intensity 2 1.37 0.49 1.32 0.99 2.06 0.95 5.22
(2.93) (1.00) (2.39) (2.35) (4.19) (1.90) (4.50)
Asset turnover  0.75 0.55 0.99 0.51 1.02 0.51 1.65
(0.63) (0.34) (0.70) (0.46) (0.62) (0.50) (0.84)
Current asset 2.83 3.20 3.23 2.26 3.28 3.05 435
turnover (1.78) (1.55) (1.86) (1.56) (1.63) (2.35) (2.03)
Debt to equity 1.18 1.21 0.79 1.21 1.72 0.95 0.87
ratio (2.79) (1.88) (2.07) (2.67) (3.77) (3.99) (2.09)
Equity ratio 0.64 0.57 0.71 0.63 0.54 0.61 0.81
(0.51) (0.26) (0.33) (0.60) (0.56) (0.29) (0.25)
ROE 0.07 0.05 0.06 0.06 0.10 0.04 0.18
(0.30) 0.21) (0.30) (0.29) (0.28) (0.15) (0.55)
ROA 0.02 0.03 0.02 0.02 0.03 0.03 0.04
(0.09) (0.05) (0.10) (0.10) (0.07) (0.05) (0.08)
Net profit 0.03 0.06 0.02 0.03 0.02 0.04 0.04
margin (0.34) 0.17) (0.30) (0.45) (0.13) (0.14) (0.07)

variables) of these LSPs for the year 2010 are shown in
Table 1.

LSPs with the appropriate SIC code and activity since
at least 2006 were chosen for the analysis of
systematic risk and microeconomic variables. An
active period from 2006 to 2010 was required in
order to calculate beta. Values for beta (own calcu-
lation) and the appropriate microeconomic variables
were available for 702 LSPs. The characteristics
(microeconomic variables) of these LSPs (those shown
in Table 1 are also included) for the year 2010 are
shown in Table 2.

For the regression analyses of CoC and macroeconomic
variables, the period from 2006 to 2010 was analyzed:
226 LSPs. For the regression analyses of systematic

risk and macroeconomic variables, the period from
2000 to 2010 was analyzed. Hence, only LSPs that have
been active since at least 1996 (to calculate beta) were
considered: 416 LSPs.

4.3 Descriptive statistics

No uniform financial structure of LSPs exists. The basic
descriptive statistics of the analyzed microeconomic ratios
for both analyzed samples, the largest with 702 LSPs for
regression analyses with beta as the dependent variable as
well as the abstracted smaller sample of 437 LSPs for
regression analyses with WACC as the dependent variable,
are shown in Tables 1 and 2.
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Table 3 Results of regression analyses of CoC and microeconomic variables

Dependent variable: WACC

All LSPs Railroad Motor freight Water Transportation Pipeline, except Transportation
transportation transportation transportation by air natural gas services
SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47
Number of 437 30 120 184 74 11 18
LSPs
R? 0.87 0.919 0.69 0.809 0.707 0.843 0.998
Ratios Standardized slope of regression (¢ value in parentheses)
(Constant) —(3.295) —(1.716) (4.653) —(1.031) (1.997) —(0.311) (2.701)
Current ratio —0.385%%* —0.440%**
—(2.461) —(3.602)
Intensity of 0.046%* —0.125%%*
investment (2.285) —(2.334)
Continuous 0.7571%%**
intensity (4.841)
Asset intensity 2 0.142%%*
(2.273)
Asset turnover 0.155%%%* —0.153%%*
(3.289) —(2.227)
Debt to equity —0.114%**
ratio —(4.281)
Equity ratio 0.163%%%* 0.205%%%*
(5.707) (3.345)
ROE 1.099%#* 0.865%*%* 0.265%** 0.996%*%*
(49.845) (15.159) (3.829) (80.132)
ROA —0.357%** 0.729%:#% 0.655%%#%* 0.7417%%% 0.5327%#* —0.080%**
—(15.525) (13.617) (9.629) (8.919) (3.509) —(6.504)
Net profit —0.115%* 0.166%*
margin —(2.176) (2.006)
Beta —0.054%** —0.267%** —0.028%%*
—(3.065) —(5.077) —(2.251)

##% Significant at 1 % level; ** Significant at 5 % level; * Significant at 1 % level

Compared to other industries such as the retail or
machinery industry, LSPs have a relatively low mean value
for beta (0.31) (the retail industry is 1.01 in Europe and 1.0
in the USA; the machinery industry is 1.14 in Europe and
1.04 in the USA) and an average value for WACC (8.4 %)
(the retail industry is 8.3 % in Europe and 6.9 % in the
USA; the machinery industry is 9.6 % in Europe and 7.8 %
in the USA) [63]. Detailed statistics indicating absolute
values are presented in the Tables 9, 10.

5 Results
5.1 Regression of CoC and microeconomic variables

The regression analysis of CoC and microeconomic vari-
ables (Table 3) showed a general set of variables that
significantly influences the CoC of all LSPs.

These microeconomic variables are as follows: intensity
of investment, debt to equity ratio, equity ratio, ROE, ROA,
and beta. The overall explanatory power of the model

@ Springer

(coefficient of determination, R?) is very high (0.87), which
means that 87 % of the variance could be explained by the
appropriate microeconomic variables. Regarding the
remaining LSP clusters (the industry sector in which the
LSPs operate), some differences can be observed. Not all
microeconomic variables influence the CoC of the different
LSP clusters to the same extent. Nevertheless, all regression
models show high explanatory power. For example, the
current ratio is the only liquidity ratio that shows a signif-
icant influence on CoC, but only in the Pipeline and
Transportation Services cluster. All other ratios come under
the asset, capital, or profitability structures.

5.2 Regression of systematic risk and microeconomic
variables

Similar to the regression analysis of the effect of micro-
economic variables on CoC, the regression analysis of
systematic risk and microeconomic variables reveals a set
of variables significantly influencing the systematic risk of
all LSPs (Table 4).



Logist. Res. (2014) 7:119 Page 11 of 25 119

Table 4 Results of regression analyses of systematic risk and microeconomic variables

Dependent variable: beta ()

All LSPs Railroad Motor freight Water Transportation  Pipeline, except Transportation
transportation  transportation transportation by air natural gas services
SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47
Number of 702 43 164 321 131 20 23
LSPs
R? 0.034 - 0.03 0.077 0.044 0.874 -
Ratios Standardized slope of regression (¢ value in parentheses)
(Constant) (10.458) (0.602) (11.169) (6.445) (2.147)
Current ratio 0.433%%* (4.523)
Asset intensity —0.392%** —
1 (3.376)
Continuous —0.193%%* — —0.278%** —
intensity (4.055) (5.171)
Asset turnover  (.132%%%*
Q.777)
Current asset 0.174%% (2.245) 0.731%%* (6.470)
turnover
Debt to equity  0.089%* 0.209%%*
ratio (2.375) (2.426)
Equity ratio —0.311%* —
(2.515)
**% Significant at 1 % level; ** Significant at 5 % level; * Significant at 1 % level
Table 5 Results of regression analyses of CoC and macroeconomic variables
Dependent variable: WACC, years 2006-2010
All Railroad Motor freight Water Transportation Pipeline, except Transportation
LSPs transportation transportation transportation by air natural gas services
SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47
Number of LSPs 226 19 73 87 31 8 8
R? - 0.824 - 0.895 0.93 - 0.88
Macroeconomic Standardized slope of regression (¢ value in parentheses)
variables
Constant (—3.499) (5.086) (—4.506) (—1.652)
Money supply (M2) 0.908** (3.744)
as % of GDP
Employment to —0.946%*
population ratio (—5.046)
CO, (kt) 0.964*** (6.316)
GDP 0.938** (4.691)

*** Significant at 1 % level; ** significant at 5 % level; * significant at 1 % level

These microeconomic variables are as follows: con-
tinuous intensity, asset turnover, and debt to equity ratio,

not significantly influenced by the microeconomic vari-
ables, the other clusters show obvious differences. The

regarding asset and capital structure. In contrast to the
analyses of CoC and microeconomic variables, the
model—as well as the models considering the single
industry cluster—shows very low overall explanatory
power (R?. While the systematic risk of the Railroad
Transportation and Transportation Services clusters is

Pipeline cluster shows particular differences. Its sys-
tematic risk is significantly influenced by four ratios:
current ratio, asset intensity 1, current asset turnover,
and equity ratio. Furthermore, the regression model is
the only one that shows a very high explanatory power
(0.874).

@ Springer



119 Page 12 of 25

Logist. Res. (2014) 7:119

Table 6 Results of regression analyses of systematic risk and macroeconomic variables

Dependent variable: beta, years 2000-2010

All LSPs Railroad Motor freight Water Transportation  Pipeline, except Transportation
transportation  transportation transportation by air natural gas services
SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47

Number of LSPs 416 33 123 175 69 5 11
R? 0.993 0.98 0.932 0.983 0.956 0.862 0.974
Macroeconomic Standardized slope of regression (¢ value in parentheses)

variables
Constant (33.0006) (19.977) (15.583) (9.942) (7.637) (8.150) (22.628)
Adjusted net national —1.366%%%*

income (—15.209)
Mean oil price 0.406%**

(4.519)
CO, (kt) —0.827%** —1.660%** —0.929%** —0.98 7%
(—10.473) (—6.337) (=7.078) (—17.176)
Market capitalization —0.208** —0.966%**%*
(—2.639) (—10.51)
GNI 0.690%*
(2.632)

Money supply (M2) —0.607%**

as % of GDP (—5.073)
Gross capital —0.463%%*

formation (—3.646)

*#% Significant at 1 % level; ** Significant at 5 % level; * Significant at 1 % level

5.3 Regression of CoC and macroeconomic variables

The regression analyses of CoC and macroeconomic vari-
ables (Table 5) do not reveal a general set of macroeco-
nomic variables that influences the CoC of LSPs.

CoC is influenced by money supply (M2) in the Railroad
Transportation cluster, by the employment to population
ratio in the Water Transportation cluster, by CO, in the
Transportation by Air cluster, and by GDP in the Trans-
portation Services cluster. The explanatory power of the
models or variables (only one variable in each cluster was
included) is nevertheless relatively high.

5.4 Regression of systematic risk and macroeconomic
variables

In contrast to the results of the regression analyses of CoC
and the macroeconomic variables, the regression analysis
of systematic risk and the macroeconomic variables reveals
a set of macroeconomic variables that influences the CoC
of all LSPs (adjusted net national income and the mean oil
price). Regarding the single industry clusters, CO, emis-
sions significantly influence the systematic risk of the
Railroad and Water Transportation, Pipeline, and Trans-
portation Services clusters. Market capitalization is rele-
vant in the Railroad and Motor Freight Transportation
clusters, and the Transportation by Air cluster is the only
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one where CoC is influenced by money supply and gross
capital formation. The explanatory power (R?) of all
models is very high in all clusters and is higher than R* of
the analyses of CoC and macroeconomic values.

6 Discussion
6.1 Discussion of industry characteristics

Hypothesis la and 1b: The regression analyses showed
significant differences between the different LSP groups,
clustered according to SIC code and the predominant mode
of transport (Tables 3, 4, 5, 6). Our results reveal no
homogenous set of variables influencing the CoC or sys-
tematic risk of LSPs. The analysis of CoC and microeco-
nomic variables indeed led to a set of variables influencing
the CoC of all LSPs. Nevertheless, this set of variables was
not valid for all industry clusters. A similar pattern was
observed in the regression analyses of the systematic risk
and microeconomic variables (Table 4) and of the sys-
tematic risk and macroeconomic variables. The results are
in line with the findings of Kavussanos and Marcoulis [16,
44], who also showed variations in stock market perception
(by applying the Capital Asset Pricing Model [CAPM]) and
systematic risk of different LSP industries. Therefore, Hla
and H1b are supported.
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6.2 Discussion of company characteristics

Hypothesis 2a: The results indicated that a variety of mi-
croeconomic variables influence the CoC of all analyzed
LSPs: debt to equity ratio, equity ratio, intensity of
investment, ROE, ROA, and systematic risk.

The influence of debt to equity ratio and equity ratio is
obvious because the factors of debt and equity have been
included in the calculation of WACC. The equity ratio
showed a positive influence on WACC, meaning that the
more LSPs are funded by equity, the higher their CoC.
Consequently, the debt to equity ratio had a negative
influence on WACC, which implies that CoC decreases
when LSPs strengthen their debt funding (up to a certain
point). Because all analyzed LSPs show a relatively high
equity ratio (Table 1), they could take advantage of
better credit conditions (while interest payments are tax
exempt), which would lead to lower CoC [64]. This
result supports Modigliani and Miller’s [65] classic
theorem on cost of capital. An “optimal” debt to equity
ratio minimizes a company’s CoC, but CoC also
increases if the equity ratio exceeds a specific barrier.
The intensity of investment showed a positive influence
on the WACC of all LSPs, indicating that a higher
intensity of investment leads to higher CoC. All LSP
clusters, except Transportation Services, are—more or
less—asset based (Table 1), which means that they
have several tangible resources (property, plants, and
equipment), and their capital is tied up and not
available on short notice. Hence, the asset flexibility
of LSPs (except for Transportation Services) is low,
which is also indicated by the intensity of investment;
the higher this ratio, the lower the asset flexibility, and
consequently, the higher the CoC, which is also partly
shown by Sudarsanam [47].

The variables of ROE and ROA are related to the
profitability structure of LSPs. ROE and ROA are
performance indicators that indicate whether the oper-
ation of an LSP is profitable [66]. Similar to the equity
ratio, ROE had a positive influence on WACC, which
means that the more that LSPs are funded by equity, the
higher their CoC. This outcome supports the results of
Jung [67], who also showed a positive influence of
ROE on CoC. The fact that the CoC of LSPs decreases
if they strengthen their debt funding must not be
confounded with a relatively high equity ratio, which
may lead to better credit conditions at the same time.
The equity ratio does not imply that all equity is used
for investments. On the contrary, ROA had a negative
influence on WACC, meaning the more profitable an
LSP operates in regard to assets invested, the lower its
CoC.

Surprisingly, systematic risk also showed a negative
influence on CoC. A positive influence was expected.
This result could be ascribed to the methodology used
to calculate WACC.? The influence was negative in
combination with the influence of the other microeco-
nomic variables. Furthermore, the standardized slope of
the regression showed a low value comparison with the
slope of the other significant ratios. The results indicate
that there seems to be an “optimal” value for the
systematic risk of LSPs, minimizing their CoC. This
assumption requires further validation in future
research.

Regarding the single industry clusters of LSPs, no

clusters showed the same set of variables influencing CoC:

Railroad Transportation: The WACC of the Railroad
Transportation cluster was positively influenced by
asset intensity 2, equity ratio, and ROE. Hence, for this
non-current, asset-based cluster, lower non-current
assets or higher current assets would lead to higher
CoC. Furthermore, WACC increased with higher equity
ratio and hence ROE. This result could be ascribed to
the fact that railroad companies are characterized by the
lowest mean equity ratio and the highest debt to equity
ratio. A rise in equity would fundamentally change the
(optimal) financial structure of this cluster and lead to
increasing CoC (and vice versa).

Motor Freight Transportation: The WACC of the Motor
Freight Transportation cluster was negatively influ-
enced by intensity of investment and systematic risk
and positively influenced by ROA. The Motor Freight
companies show relatively low asset intensity 1. If, in
the case of the Motor Freight Transportation cluster,
LSPs’ share of non-current assets decreased (intensity
of investment), CoC would then increase. A certain
amount of non-current assets is inevitable to ensure the
operation of an LSP. As described for all LSPs,
systematic risk also negatively influenced CoC in this
cluster. The positive influence of ROA on WACC is
surprising but, compared with the other clusters, it
could be ascribed to the “light” asset structure of LSPs
in the Motor Freight Transportation cluster.

Water Transportation: The WACC of the Water
Transportation cluster was, in particular, negatively
influenced by net profit margin and positively influ-
enced by asset turnover and ROA. Regarding the net
profit margin of LSPs in this cluster, the more profitably
they operate, the lower their CoC. The effect of ROA
could be ascribed to the capital and asset structure of

3 Alternative approaches for calculating CoC are the discounted cash
flow method (DCF), the arbitrage pricing theory (APT), and
consumption-based models [31, 32].
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this cluster. On the one hand, the cluster shows the
lowest mean value for asset and current asset turnover,
indicating the ratio of annual revenues and total or
current assets, respectively. On the other hand, the
cluster reveals the highest mean net profit margin,
which could explain the negative relationship.

e Transportation by Air: The WACC of the Transporta-
tion by Air cluster was negatively influenced by asset
turnover and positively influenced by ROA and net
profit margin. The results are somewhat surprising; the
higher the profitability of this cluster, the higher the
CoC. This result cannot be explained and warrants
further investigation.

e Pipelines except Natural Gas: The WACC of the
Pipeline cluster was negatively influenced by the
current ratio and positively influenced by continuous
intensity and ROA. The ability to pay current liabilities
(indicated by a current ratio of approximately 150 %
[66]) showed major significance for this cluster,
negatively influencing its WACC. The higher the ratio
of current assets to total assets, the higher the Pipeline
cluster’s CoC. The cluster shows the lowest mean
values for asset intensity 2 and asset turnover.

e Transportation Services: The WACC of the Transpor-
tation Services cluster was negatively influenced by
current ratio, ROA, and systematic risk and positively
influenced by ROE. In this cluster, the ability to pay
current liabilities was also significant for CoC. The
asset structure of this cluster sharply differs from the
other clusters (low level of fixed assets), which may
explain the negative influence of ROA on WACC. The
positive influence of ROE was obvious because this
cluster reveals the highest mean value of the equity
ratio. The results showed that CoC increased if the
equity ratio exceeded a specific barrier.

The comparison of the LSP clusters indicates only a few
similarities, which underscores the general outcomes of the
research of Hofmann and Lampe [21] on the differences of
the financial structure of several LSP clusters. The current
ratio negatively influenced the WACC of the Pipeline and
the Transportation Services clusters. Although both clusters
have a “healthy” value for their ability to pay current lia-
bilities, the results showed that this ratio was of major
importance for their CoC. Furthermore, the ROE positively
influenced the WACC of the Railroad and Water Trans-
portation and the Transportation Service clusters. This result
demonstrates the strong influence of this ratio on the CoC of
LSPs. The ROA had a positive influence on all WACCs of
all LSP clusters, except the Transportation Services cluster.
This result could be ascribed to the completely different
asset structures of the analyzed clusters (from “full-asset-
based” to “asset-light”). Hypothesis 2a is supported.
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Hypothesis 2b: The results of the regression analyses of
the systematic risk and microeconomic variables (Table 4)
revealed that some variables significantly influenced the
systemic risk of LSPs. This generally supports recent
research results [e.g., 37, 68]. However, regarding the
explanatory power of all clusters, R* was somewhat low.
Therefore, a detailed discussion of the influence of each
variable is not included in this discussion.

As the discussion shows, the influence of microeco-
nomic variables on CoC is more significant than on sys-
tematic risk. Recent literature focused either on the
influence on CoC or systematic risk, but did not compare
both relationships. Hypothesis 2b is supported.

6.3 Discussion of market characteristics

Hypothesis 3a: The results showed that a variety of mac-
roeconomic variables influenced the systematic risk of
LSPs. The systematic risk of all LSPs was negatively
influenced by adjusted national income and positively by
the mean oil price. The latter relationship supports the
findings of Arfaoui and Abaoub [39], who also revealed a
positive influence of the mean oil price on systematic risk.
Consequently, the higher the performance of the national
economy is, the lower the systematic risk of LSPs.

Regarding the macroeconomic variables, we obtained
the following results for each LSP cluster:

e Railroad Transportation: This cluster’s systematic risk
was negatively influenced by CO, emissions and
market capitalization. The latter relationship contra-
dicts the findings of Patro et al. [69], who revealed a
positive influence of market capitalization on system-
atic risk in general. The negative influence of CO,
emissions could be ascribed to the fact that decreased
CO, emissions imply reduced transports and hence
poor market development for LSPs. Market capitaliza-
tion can also be seen as a national economic indicator.
The lower the market value of all listed companies, the
higher the systematic risk. As the global economy
strives for CO, reduction and emissions trading
becomes more established, future correlations may
look different. High or increasing CO, emissions might
then imply high costs for LSPs (particularly in CO,-
intensive industries like the Motor Freight Transporta-
tion cluster) and could possibly come along with a
higher systematic risk.

e Motor Freight Transportation: This cluster’s systematic
risk (average 0.18) was negatively influenced only by
market capitalization, which also contradicts the find-
ings of Patro et al. [69]. The result indicates the (1) low-
risk affinity but (2) high dependency of this cluster on
the development of the overall economy. The services
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are primarily demanded for short distance transports
directly to or from the customer, that is, at the end or
the beginning of a transport chain.

e Water Transportation: This cluster’s systematic risk
was negatively influenced by CO, emissions and
positively influenced by GNI, which is also partly
shown by the analyses of Patro et al. [69]. The influence
of CO, emissions compensates for the influence of
GNL

e Transportation by Air: Most notably, the cluster’s
systematic risk was negatively influenced by money
supply and gross capital formation. Both relationships
are also supported by the findings of Mohammad and
Hussain [70]. In addition to inflationary or deflationary
developments, a higher money supply could also imply
more economic activities and hence lead to decreasing
systematic risk for LSPs. The same could be implied by
gross capital formation.

e Pipeline except Natural Gas: This cluster’s systematic
risk was negatively influenced only by CO, emis-
sions, which seems to be the most important indicator
for the development of the transportation services
market.

e Transportation Services: This cluster’s systematic risk
was also negatively influenced by CO, emissions.

Our analysis highlights a few common macroeconomic
influencing factors. CO, emissions had the highest influ-
ence on the systematic risk of LSPs. Recent research [71,
72] has made preliminary efforts to analyze the effect of
CO, emissions on companies’ performance, but did not
specifically investigate its direct influence on systematic
risk or CoC. This variable seems to be the most important
indicator for the development of the transportation services
market. Hypothesis 3a is supported.

Hypothesis 3b: The regression analyses of CoC and
macroeconomic variables (Table 5) led to some significant
results; however, in contrast to the influence of macro-
economic variables on systematic risk, no uniform set of
variables influenced the CoC of all LSPs. Because the CoC
of only four clusters was influenced by one macroeconomic
variable, a detailed discussion is not provided.

As this discussion highlights, the influence of macro-
economic variables on systematic risk is more significant
than on CoC. Recent literature focused either on the
influence on CoC or systematic risk, but did not compare
both relationships. Hypothesis 3b is supported.

6.4 Further findings

In addition to the insights with regard to the hypotheses, we
made two interesting additional findings: (a) regarding the
influence of the LSPs’ headquarters location on their

systematic risk and CoC; and (b) regarding the coherence
between the systematic risk and CoC of LSPs.

a. The regression analyses of microeconomic and macro-
economic variables and WACC as well as beta (sys-
tematic risk), clustering LSPs according to their
headquarters’ locations, did not lead to notably signif-
icant results. Thus, we concluded that the country in
which an LSP’s headquarters is located has minor
importance in explaining the CoC and systematic risk of
LSPs. The results confirm the adequacy of the “territo-
rial principle,” that is, the country in which the LSP
operates is crucial, not the flag under which a company
“sails” (“nationality principle”). This finding is espe-
cially valid for globally linking LSPs, such as those
allocated primarily to the Railroad or Water Transpor-
tation, Transportation by Air, and Pipeline clusters. This
finding is supported by recent financial research reveal-
ing the increasing importance of industry factors in
contrast to country locations [25, 33, 34, 50, 60].

b. Expected return on equity (r.) is obligatory in calcu-

lating CoC, as follows: re = ry + f - (rm — r¢), where
r¢ is the risk-free interest rate and r,, is the expected
return on the market portfolio. Based on this connect-
edness, we assumed the direct influence of systematic
risk on the CoC of LSPs. However, comparison of the
standardized slope of the regression showed that the
influence was not as strong as that of the other
significant microeconomic  variables (Table 3).
Although a positive correlation was expected, the
correlation was negative. This unexpected finding
could be ascribed to (1) the general low level of the
whole LSP peer group’s beta (0.31 on average) or (2)
the method of calculating CoC in terms of WACC
within the CAPM. The variable beta (systematic risk)
is not necessary in all methods of calculating CoC [32],
such as the arbitrage pricing theory (APT) [73] and the
Fama-French, three-factor model [74], which is a
limitation of this research.

6.5 Limitations of the research

First, only quoted LSPs were considered in the analyses
because in calculating the CoC or systematic risk of an
LSP, a variety of financial information is necessary, but
was unavailable for unquoted LSPs. In practice, a common
approach is to estimate the CoC of unquoted LSPs via
benchmarks of similar LSPs regarding financial structure
and field of activity [75]. Based on this common approach,
we expect no significant differences when analyzing the
CoC of non-quoted LSPs.

Second, the WACC approach within the context of the
CAPM was used to calculate CoC. Alternative approaches
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for calculating CoC are the DCF method, the APT, and
consumption-based models [31, 32]. The variable of sys-
tematic risk is not necessary in all methods used to cal-
culate CoC [32], such as the APT [73] and the Fama-
French, three-factor model [74]. Although several studies
have analyzed the differences in different methods used for
calculating CoC, the results were not in agreement [76].
Surprisingly, our results showed that systematic risk neg-
atively influenced the CoC of LSPs. Perhaps the impor-
tance of systematic risk in the CoC of LSPs is not very
high. Further analyses applying alternative methods for
calculating CoC could prove this assumption.

Third, the S&P 500 market index was chosen as a ref-
erence for calculating beta. Because stock market indices
often correlate [77], we do not expect significant differences
when using another market index for calculating beta.

Fourth, CoC is an important consideration in decisions
about how to invest capital, particularly the best strategy to
follow [75]. Hence, it is a future-oriented variable. We
analyzed the influence of micro- and macroeconomic vari-
ables, which are contingency factors oriented to the past, on
CoC. In our analyses, we intended to identify the influence
of these variables on CoC, not to predict the development of
the CoC of LSPs (this also verifies the application of a
stepwise multiple linear regression). Nonetheless, the
results allow conclusions regarding which significantly
influential variables should be considered when analyzing
the CoC of LSPs.

Fifth, even if we take a broad understanding of LSPs to
include carriers as well as 3PL and 4PL LSPs, this widely
adopted distinction of LSPs is not met by the SIC. This fact
does not influence the results; nevertheless, future research
could consider other clusters.

Sixth, our analysis was restricted to LSPs only. In order
to fully understand similarities and differences of LSPs in
comparison with other service providers as well as ship-
ping, manufacturing, and retail companies, a cross-industry
study is necessary.

6.6 Theoretical contribution

In summary, we made the following theoretical
contributions:

1. Due to the very broad scope of our study, we built the
first comprehensive bridge between logistics research
(especially LSP-oriented studies) on the one hand and
financial research (especially CoC-oriented studies) on
the other hand. By showing statistical significances
between contingency variables on the CoC and
systematic risk of LSPs, we slightly enhanced former
logistics research practices with (methodological)
insights from finance.

@ Springer

Our second contribution is a “look inside the black
box” of LSPs’ CoC by working out relevant contin-
gency variables and their influences. Astonishingly,
both industry (predominant mode of transport) and
company characteristics have very diverging impacts
on the CoC of LSPs. This insight underscores the
requirement to differentiate LSPs into homogenous
subgroups (clusters). In order to compare “apples with
apples,” LSPs should not be lumped together in
upcoming research investigations. In future empirical
studies, it is recommended to not only use revenues or
EBIT-margins as financial performance measures, but
also CoC (e.g., WACC) and systematic risk as
dependent variables.

Our results give valuable information about the risk
profiles of LSPs as well as the measures taken by the
LSPs to cope with market developments. Every type of
LSP (according to predominant mode of transport)
appears to have its own pattern of sensitivities
regarding the different macroeconomic variables,
which means that the CoC as well as the returns of
each cluster have their own pattern of sensitivities to
different market developments. Therefore, our findings
can be used in defining a “risk-adequate” portfolio
investment strategy. By changing the mix of stocks of
different transportation industries, the amount and type
of the risk exposures can be changed. Hence, a
portfolio manager can define the risk exposure from
each macroeconomic variable—as a risk factor—and
therefore effectively diversify portfolios. For example,
if an investor wants to reduce his risk exposure toward
an increasing oil price, our results recommend to
reduce stocks of air transportation and trucking
companies. Furthermore, he could profit from a
stronger investment in railroad transportation stocks.
Our results imply that not only the financial structure
of LSPs, but also the market environment in which
they are operating, significantly influence their CoC or
systematic risk, respectively. CoC is an important
criterion in strategic decisions that, e.g., concern future
investments or M&As and cooperation, as CoC allows
for an assessment of potential takeover targets. The
results of this study provide the first implications
regarding how CoC and also the related systematic risk
vary in different LSP industries and to what extent they
are influenced by market and company characteristics.
Thus, the results can facilitate the assessment of an
LSP’s competitors’ performance or profitability. LSPs
can also estimate to what extent their CoC and
systematic risk will change if specific strategic deci-
sions are taken and the appropriate market or industry
characteristics are known. These insights are also
helpful if strategic decisions are related with
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investment decisions, e.g., conclusions on CoC and
systematic risk can be drawn when investing within a
specific market or industry.

5. Although our analyses focused on quoted LSPs, non-
quoted LSPs may also benefit from these insights. It is
common to use data of quoted LSPs to estimate the
CoC and systematic risk of non-quoted LSPs. Hence,
non-quoted LSPs could compare their company-spe-
cific data with the results of this study in order to
estimate their CoC as well as systematic risk. They
then can identify potential for optimization (e.g.,
concerning their asset structure). Furthermore, if non-
quoted LSPs have determined their CoC and system-
atic risk by the application of benchmarks, they may
use this information for the same strategic decisions as
quoted LSPs, e.g., concerning M&As or cooperation
as well as investment decisions. Moreover, they can
also estimate the influence of specific strategic
decisions, e.g., expanding into a new market, on their
CoC.

7 Conclusion and outlook

We investigated CoC and systematic risk from the per-
spective of LSPs. CoC is an important consideration in
strategic decisions of LSPs, in which financial information
has become more and more important. Due to the impor-
tance of systematic risk as a key component of CoC (if
calculated using WACC), the influence of the company,
industry, and market characteristics on both CoC and sys-
tematic risk was analyzed. The main results answer the
research question and are as follows:

e From an investor’s point of view, the LSP business is
rather nonvolatile. With an average beta of 0.31, the
whole logistics service provider industry reacts slower
to market changes than the average of other industries.
While this may be valued by risk-averse investors,
major chances for high returns are somewhat rare.

e CoC and systematic risk significantly differ among the
different LSP groups, clustered according the predom-
inant mode of transport (SIC code). The industry
clusters show several differences in the financial
structures of LSPs.

e The CoC of LSPs is significantly influenced by
microeconomic characteristics, which are company-
specific contingency variables, while macroeconomic
variables do not show a significant influence. In
particular, the asset and profitability structure of LSPs
explains the close correlation with the CoC of LSPs
(Table 7).

e The systematic risk of LSPs is significantly influenced
by macroeconomic developments, which are market-
specific contingency variables, while the influence of
microeconomic variables is lower. In particular, the
amount of CO, emissions seems to be an important
indicator for the market development of LSPs and their
systematic risk (Table 8).

e As a first additional insight, we found that the country
in which an LSP’s headquarters is located has no
significant influence on the LSP’s CoC. This fact
could also be ascribed to the “territorial principle,”
which holds that the country (or countries) in which
the LSP operates is crucial, but not the country in
which the LSP’s headquarters is located (“nationality
principle”).

e Finally, as a second additional finding, our study
elaborated a negative influence of systematic risk on
CoC. This result could be ascribed to limitations such
as the methodology used to calculate CoC.

The main implication for management is the specific
interdependencies of strategic decision making and CoC.
Particularly, in the logistics service provider industry,
financial issues are often limited to sales profit margin
and cost figures, thus neglecting the scope of other
factors.

Much more theoretical and empirical work is needed to
adequately develop financial insights in logistics research
and in the LSP domain.

First, it is of interest to provide detailed analyses of
similarities or differences between LSPs and other (ser-
vice) industries regarding CoC and their influencing con-
tingency variables. Such cross-industry studies might
emphasize the characteristics of LSPs considered from a
corporate finance perspective.

Furthermore, the regression analysis can be conducted
using different regression techniques such as the stepwise-
or forward-method, which may alter the results. Addi-
tionally, conducting analyses by using different methods of
calculating the CoC of LSPs (especially methods that do
not include the systematic risk—beta—as a variable)
would be of interest.

Another goal might be to improve the homogeneity of
the analyzed clusters. In our analysis, the LSPs were
assigned according to their primary SIC code. As LSPs
often operate in more than one SIC cluster, the assignment
regarding their primary SIC code leads to clusters that are
not 100 % homogenous. Further studies might only ana-
lyze LSPs that operate in the area of one single SIC code to
get homogeneous LSP clusters.

Although we do not expect significant differences when
analyzing non-quoted LSPs, a case study or survey-based
research analyzing the CoC of non-quoted LSPs could

@ Springer



UOT)B[OLI0D QATIESAU B JOJ SPUB)S — ‘UONB[ALI0D 9ANIsod B 10 spuels +

Logist. Res. (2014) 7:119

60<

60

80

o>

Lo

oner JuaLn))
armonns Aypmbry
onerx
+ Kmba 01 192
oner Ainbg
armonns [eyde)

JoAouIny
+ josse jualiny)

Kysuojur
snonunuo))

+ IoAOUINY JISSY
1 Asuojur Jassy
INJONIS JISSY
10> 10> - o> el
1omod A1oyeuerdxg
D12q :2]qvLIDA JUdpUIdIJ
- - elog
S ONRWISAS
- urdrew jgoid JoN
+ + - vOd
+ + + S(0):
armonns Ajiqelyoid
onel JuaLn)
aimonns Aypmbry

oner
- Kymbe 01 199

oner Aynbyg
amonns [ende)

Kyisuojur
snonunuo))

+ IoAOUIN) JISSY

JUSUIISOAUT
Jo Kyisuojuy

+ 7 Kiisuayur jassy
2ImoONIS oSSy

80 Lo 60 60 A
1omod A1oreuedxg
DOVM ‘21qvLva juapuadaq

Ly DIS
SQJIAIOS

EOUmﬁOQm:murﬁ

9% DIS
sed [ermeu

ydooxa ‘ourjadig

S¥ DIS
1e £q
uonetodsuel],

¥¥ DIS oy DIS
uoneyodsueny uoneyrodsuen

I0Je A\ Y311y J0JOJA

0¥ DIS
uornjeysodsuer SdS1

peoI[iey v

119 Page 18 of 25

SO[qELIEA JTWIOUOJI0IONU 0} PIJe[dl SINSAI Jo Arewung / d[qe],

pringer

A's



Page 19 of 25 119

Logist. Res. (2014) 7:119

UOTIB[1I00 9ATIBSAU € IO SpPUB)S — ‘UONB[O1I0d 9ANIsod € 10} spuels -+

6'0<

60

60

60<

60

6'0<

60

60<

60<

80

UOTBWIO]
[endes ssoin

(TIN) A1ddns Asuoy

IND

uonezieyides 1IN

0% ‘00

+ soud [10 UBOIN

Quoour

—  [euoneu jou pajsnlpy
So[qeLIeA OTUIOUOIIOIOBIA

6'0< A
omod K1ojeuerdxyg
p1aq :a]qvLva Juapuadaq

dao

3 0D

onel uonerndod
0} Juowko[dwyg

(ZIN) A1ddns Kouojn
So[qeLIeA
STWIOUOJ0IOBIA
1omod K1ojeuerdxyg
DIOVAM :21qviva juapuadaq

SUONB[RII0D
QANEB3ON #

SUONB[ALI0D
9ANISOd #

Ly DIS

S9OTAISS
uoneyodsuel],

9% DIS
sed [emjeu

jdooxo ‘ourjadig

Sy DIS
e £q
uoneyodsuer],

v DIS
uoneyrodsuen

IS M

<y DIS
uoneyrodsuen

Jy31a1j I0ION

0¥ DIS
uornjeyrodsuen

peoifrey

SdST
184

SO[QBLIBA OTWOUOII0IOBUI 0] PAJR[AI S)NSal Jo ArewwnS § d[qe],

pringer

A



119 Page 20 of 25

Logist. Res. (2014) 7:119

prove this assumption. Hence, a “good-practice” method-
ology for LSPs could be developed, and the partially
answered question of the influence of systematic risk on
CoC could perhaps be resolved.

In addition, empirical field research that focused on the
relation between strategic decisions of LSPs and the con-
sideration of CoC in these decisions could lead to inter-
esting LSP-specific insights. In combination with an
analysis of how rating agencies evaluate LSPs, the research
recommended here could lead to an (financial) evaluation
model specific to LSPs.

Generally, based on our broad approach that provides
the first comprehensive overview on the determinants of
LSPs’ CoC and systematic risk, future research should now
focus on more specific analyses.
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Appendix

See Tables 9, 10, 11, 12.

Table 9 Key financial figures (absolute) of logistics service providers used for regression analyses with WACC as dependent variable

Cluster description Railroad Motor freight Water Transportation ~ Pipeline, except ~ Transportation
transportation  transportation transportation by air natural gas services
Cluster (SIC code) ALL LSPs  SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47
Number of LSPs 437 32 130 189 78 12 20
Absolute (US$) Mean value (standard deviation in parentheses)
Cash flow per 11.88 9.74 4.76 17.53 1.97 85.12 0.88
share (127.05)  (22.37) (26.89) (182.23) (3.36) (270.49) (1.26)
Total current 682'548 991216 267'256 521210 1'551'589 1'481'335 545'411
assets 1'728'497)  (1'348'184) (610'315) (1'431305)  (2'781'161) (3'752'412) (763'291)
Total current 597'972 1394112 222'152 359'395 1'548'504 564038 360704
liabilities ('631135)  (2605'827)  (505'617) ('110059)  (2/788'790) (1'052'075) (533/985)
EBIT 231'398 791722 48929 170711 427'093 620'671 95'258
(800r431)  (1'331'242) (80'829) (804'435) (890'772) (1'641'845) (174'311)
EBITDA 356'620 1232'314 82227 257'116 675’109 858553 122'382
(1'190'820)  (2'069'551) (136'233) (1'202/655) (1278'491) (2'293'070) (192'264)
Long term debt 896'831 3/864'981 154824 650'100 1'532/985 2/207'659 49’133
(2/922/373)  (8'180'265) (294'732) (1'639'072) (2'559'488) (5'140'766) (86'143)
Net income 134’728 386'382 28'797 99'044 271204 415’383 56’946
(445'570)  (683'963) (60'526) (370'261) (617'791) (1'075'462) (107'299)
Net sales/revenue  2'080'307 4'008'797 903’188 1'303'391 5'068'722 2/698'204 2014019
(5'999'574) (6'327'785) (1'931'426) (4'742'154) (10'822/010) (4'348'997) (2'710'452)
Operating income 210’896 790'968 45'420 148’610 368'497 593'360 99'351
(770'553)  (1333'413) (75'525) (794'780) (787'769) (1'533'302) (174'578)
Property, plant & 1809203 8757473 386'647 1'180'317 2/867'700 4'358'604 174’127
equipment (5'777'290) (15'597'523)  (696'792) (3'544'595)  (4/477'604) (10'930'187) (275'023)
Total assets 2'949'463 10413775 820756 2'075'357 5'530'127 6/335'425 986'179
(7'949'340)  (17'595'469) (1'518'989) (5'691'152) (9'364'225) (14'766'495) (1'426'701)
Total capita 2'006'143  7'222/339 522'274 1'620'807 3/127'830 5'259'803 582'645
(5'513'969) (12'818'106) (933'753) (4'349'689) (4708'630) (12'343'758) (870'767)
Total debt 1'064'594  4'279'212 222'679 777017 1914840 2/265'442 103/329
(3'259'394) (8'894'715) (428'368) (1'886'739)  (3'188'635) (5'233'062) (180/688)
Total share- 1'056'706 3/310'941 357'984 891261 1'541'210 2/949'482 510’867
holder’s equity  (/835'223) (5'197'831)  (696/848) (2'640'409)  (2/695'078) (6/916/'945) (792/456)
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Table 10 Key financial figures (absolute) of logistics service providers used for regression analyses with beta as dependent variable

Cluster description Railroad Motor freight Water Transportation ~ Pipeline, except ~ Transportation
transportation  transportation transportation by air natural gas services
Cluster (SIC code) ALL LSPs  SIC 40 SIC 42 SIC 44 SIC 45 SIC 46 SIC 47
Number of LSPs 702 48 187 337 140 23 25
Absolute (US$) Mean value (standard deviation in parentheses)
Cash flow per 9.21 6.54 1.46 12.11 8.24 48.33 0.75
share (107.45) (18.71) (57.74) (138.86) (67.11) (199.66) (1.18)
Total current 611’463 833’810 214’594 427'359 1'457'307 1'046'246 440’570
assets (1'673'788)  (1'221'419) (529'906) (1'247"787) (2'826'401) (2/890'201) (714'312)
Total current 561216 1'123'661 179'729 308’133 1'524'440 568'284 294’013
liabilities (1'643/365) (2/246/278)  (441'518) (947'317) (2'967'761) (1'150'455) (496/'098)
EBIT 158'989 620"750 35’612 106'245 265244 379'730 76’518
(663'820)  (1'189'785) (75'501) (620'160) (765'348) (1221'440) (160'361)
EBITDA 269'234 949'368 64'433 178'426 503247 538'949 99'178
(978'624)  (1'807'999) (121'863) (924'607) (1'082'513) (1702'025) (178'178)
Long term deb 816/868 2/901'161 159'940 586/662 1'502'034 1730225 42'301
(2/557'209) (6/860'048) (454'107) (1'537"707) (2'741'534) (3'943'672) (78'686)
Net income 84968 309’690 18’608 55'049 149'305 228'952 43'835
(386'495)  (652'096) (59'577) (295'080) (550'644) (806'471) (99'740)
Net sales/revenue 1789260  3/000'226 717058 1031210 4438789 2/950'100 1'645'841
(5'430'791) (5'448'536) (1'692'502) (3'942/464) (9'514'687) (6'064'315) (2'536/230)
Operating income ~ 144/827 621'057 33306 94'772 220'337 367708 79'751
(630'634)  (1'157'978) (71'129) (608'884) (670'597) (1'142'348) (160'997)
Property, plant & 1569333  6/646'942 367438 1'018'166 2'699'078 3'154'995 147'637
equipment (4'911'056)  (13332/655) (893'623) (2'918'269) (4'690'264) (8'232/728) (252'629)
Total assets 2'579'179  8'168'849 710062 1'739'855 5'085'045 4'669'999 802'815
(7092'887) (15'160'763) (1'488'464) (4'803/834) (9'367'922) (11'247'478) (1'328'270)
Total capita 1'734'691  5'786/458 466'030 1'355'365 2788102 3'800'373 474’392
(4769'033) (11'049'612) (1'029'773) (3'668'587) (4672'656) (9'332/690) (808'711)
Total debt 973'137 3241108 215’592 705’274 1'848'680 1'830'115 87'670
(2'883'166) (7'462'934) (527'176) (1765'481) (3/352/426) (4'062'999) (165'016)
Total share- 872/530 2'840'442 298170 706'458 1'238'929 1'984'269 413'981
holder’s equity  (21466/281) (4'861'755) (659'711) (2'123'467)  (2'542'922) (5'183'103) (734/967)
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Table 11 Characterization of microeconomic variables and related studies on CoC of LSPs

Microeconomic  Definition Importance and relevance for LSPs Studies
variable
Asset structure
Intensity of Non-current assets/ Microeconomic variables related to the asset structure of an LSP  Based on the analyzed
investment total assets allow for conclusions on their scope of services (LSPs taking the = variables of asset structure
role of coordination or provision of asset-based services), the [37, 40, 47, 68]
Asset intensity | Non-current assets/ degree of customization, and average duration of business [40, 47]

current assets relationships, as well as on LSPs’ asset flexibility [21]

Based on the analyzed
variables of asset structure
[37, 40, 47, 68]

Asset intensity 2 Current assets/non- [40, 47]
current assets

Continuous Current assets/total
intensity assets

Asset turnover Annual revenues/total

assets
Current asset Annual revenues/
turnover current assets

[37, 68]

Based on the analyzed
variables of asset structure

[37, 40, 47, 68]
Capital structure

Debt to equity Debt/equity Microeconomic variables related to the capital structure of an LSP  [47, 79]

ratio allow for conclusions on how assets are financed, by debt or

Equity ratio Equity/total capital equity [78] [16, 40]

Debt ratio Debt/total capital [37, 80]

Liquidity structure

Quick ratio (Current assets— Microeconomic variables related to the liquidity structure of an [37, 68]
inventories)/current LSP reflects the ability of LSPs to pay all outstanding claims and
liabilities cover liabilities [21]

Current ratio Current assets/current [79, 81]
liabilities

Profitability structure

Return on Net income/ Microeconomic variables related to the profitability structure of an  [40], [67]
equity (ROE) shareholders’ equity ~ LSP allow for conclusions on the financial performance of LSPs

Return on assets Net income/total [37, 40, 68, 81]
(ROA) assets

Net profit Net income/revenues [40, 81]
margin
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