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Abstract

This study aims to explore the vulnerability within the Czech automotive supply chain.
To explore the vulnerability, analyses based on the comparison of both monetary and
time-based characteristics, namely profitability, cash flow ratio, indebtedness, and cash
conversion cycle, respectively, were employed. The underlying dataset comprises from
financial statements of individual companies belonging to the automotive supply chain
in the Czech Republic during the period 2011-2018. This supply chain is defined NACE
22,27, 25,24 in Tier 1 (raw material producers), Tier 2 (value-adding parts producers, and
Tier 3 (components manufacturers and assemblers). Empirical evidence has revealed several
findings: within the supply chain itself, Tier 1 companies generate higher profitability and
free cash flow accompanied by lower indebtedness and the fastest cash conversion cycle.
Thus they are better positioned to withstand current crises than companies from Tier 2 and
especially Tier 3 sub-segments.
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1. Introduction

Car manufacturing is a very significant sector for the Czech economy with an annual pro-
duction of 1.44 million cars (in 2018), with top worldwide production intensity (No. 2 with
134 cars produced on 1000 inhabitants) and export capabilities (approx. 93% of cars were
exported in 2018). Automotive industry (manufacturing of motor vehicles, trailers and
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spare parts) counts for 9% of Gross Domestic Product, employs 180Ths people (15% of
total manufacturing workforce in the country) and represents 24% of total industrial pro-
duction, 27% of revenues of manufacturing industry and 20% of overall Czech exports —
all figures for 2018 (Czech Statistical Office, 2020 and Automotive Industry Association
of the Czech Republic, 2020).

Typical feature of the Czech economy is significant mutual interdependency, i.e., other
clusters of manufacturing industry are partial sub/suppliers to automotive industry, thus
taking part in Global Automotive Supply Chains — hereinafter the acronym GSCs (Auto-
motive supply chain is constituted not only by manufactures of motor vehicles, semi/trailer
and spare parts, but also by related supplying manufacturing industries such as manu-
facturing of textiles, rubber and plastic products etc.). For example: contribution of
plastic/rubber products and textile manufacturers to automotive industry is 25.8% and
16.1%, respectively — figures for 2018 (Ministry of Industry and Trade of the Czech Repub-
lic, 2019).

GSCs are typical for automotive industry mostly formed by specialist suppliers facing
a rather oligopolistic environment or dependency on one or few customers (exclusive frame
agreements etc.), thus exposed and vulnerable to external shocks resulting in its disruption
both on demand and supply side.

II. Literature Review

The imperative for longevity of an organization is goods and services production available
to customers in the most convenient place, time, and price. Supply chains contribute
to achieving this organizational goal. In the last few decades, a paradigm shift, with
organizations competing among one other as supply chains more in the market than
individual brands, has been observed and this shift has brought about the importance of
cooperation in supply chains (Yerpude et al., 2020).

The automotive market is highly competitive and highly technological (the modern
complexity of automotive products makes it more difficult to manage suppliers in the
automotive industry). The effective competitive advantages (e.g., availability and processes
of geographical distribution) are based on the stable development of certain countries
(Aleshkova et al., 2019). Investigating factors of supply chain performance and finding an
optimum solution logically represent a way how to improve the performance of supply
chain (Mare$ and Janicko, 2022). Optimum efficiency and competitiveness must be sought
in all links of the supply chain both individually and as a whole.

Dibben et al., (2020) suggest that automotive companies, in the context of global
supply chains, are shifting costs to their suppliers and thus they can disrupt established
relationships. The vulnerability of this segment is also discussed by Manello et al. (2016),
who argue that an economic crisis fuels a strong reorganization process, which increases
heterogeneity and results in a growing imbalance in the automotive production system.
Brandenburg (2016) confirms that economic crises act as amplifiers, but they do not cause
a reduction in efficiency. Based on the evaluation of cost-effectiveness and working capital
performance trends between 2002 and 2010, this author shows that many companies in the
supply chain of cars failed to manage costs and working capital in a balanced manner with
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added value in the unfavorable economic period, which resulted in significant value losses.
Sakuramoto et al. (2019) evidence by their research that profitability differs based on the
underlying supply chain structure. Horizontal structure of supply chain (applicable and
typical for traditional car manufacturers) features lower profitability due to the higher
related transaction costs. Contrary to this, new competitors implementing the vertical
supply chain structure face better profitability.

However, the problems of supply chains do not lie only in costs. Badakhshan and Ball (2022)
have evidenced that disruptions in the physical flow of inventory are just as important
as disruptions in financial flows — especially for the immediate linked members of the
supply chain. Due to the supply chain disruption, the automotive industry is now facing
the problem of inventory waiting times at different nodes, which affects the supply chain’s
overall efficiency (Ada et al., 2021).

According to Guan (2007) joint integration with external counterparties (both suppliers
and customers) as well as internal integration (processes, functions etc.) may help to gain
competitive advantages within the supply chain. Financial supply chain analysis to examine
working capital management by time cycles in the automotive supply chain is used, for
example, by Lind et al. (2012) because it is an applied method that offers a holistic view of
the supply chain from beginning (raw materials production) up to the final customers. Hong
and Najmi (2020) assess the supply chain quality of nine industries using return-on-assets
(ROA), days-sales-outstanding (DSO) and current ratio (CR). Their research showed that
higher profitability (measured by ROA), shortened DSO and the corresponding level of CR
introduced stability into the supply chain, or more precisely prevented major disruptions
across whole supply chain by implementing indicators of financial performance.

Wang (2019) argues that one of the widely used metrics for measuring corporate gover-
nance effectiveness and the internal need for external financing is the cash conversion
cycle (CCC), which refers to the time interval between cash outflows from purchases and
cash inflows from sales. The cash conversion cycle (CCC) and its components as the
measure of working capital management and different profitability ratios, such as gross
profit margin, EBIT margin, and return on assets (ROA) are used by a wide range of authors
—such as Yilmaz and Acar (2019), who evaluate the effect of the cash conversion cycle on
profitability in Omani companies in a four-year period. Another author is Chang (2018),
who elaborated globally on relationship between cash conversion cycle and corporate
performance based on the international data sample covering different countries. In this
study a negative relationship between cash conversion cycle and firm’s performance has
been revealed, thus confirming that firm’s profitability enhancement can be achieved by
the application of the aggressive working capital strategy. Nevertheless, the extent of this
approach implementation is predominantly driven by firm’s position within the supply
chain (the effect for low-end positioned firms can even be reversed). Others (e.g, Deepa et
al., 2016 or Doruk and Ergun, 2019) examine the impact of the cash conversion cycle on
the financial performance of individual companies or segments. However, within supply
chains, trade-offs between the conflicting cash conversion cycles of individual supply chain
members (e.g., the invoice due date of one firm is the receivable due date of another firm)
must be made by finding optimal values for financial parameters and parameters of inventory
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decision making (Badakhshan et al., 2018). Ambadapudi and Matai (2021) confirm that
the state of working capital management, assessed by cash conversion cycle days, varies at
different levels within the supply chain, making deeper-tier suppliers much more vulnerable
to financial risks. The CCC has been used in this sense by, for example, Zhang et al. (2017),
who chose it as a network optimization model tool; Tsai (2017) uses this metric to optimize
supply chain cash flow risk management, as the cash flows of individual supply chain links
typically lag behind operating or overall profits and have higher volatility than profits,
making them less predictable. Sim and Prabhu (2022) use CCC to examine the impact
of credit risk on the liquidity of supply chain links. Talonpoika et al. (2014) have even
adjusted the CCC to account for prepayments as part of working capital for those supply
chain companies that achieve prepayments to a significant extent. The need for more studies
based on conducting periodic analyses in the automotive industry is emphasized by Oh et
al. (2020).

It is generally perceived that supply chain management significantly impacts financial
performance of any company taking part in it, e.g., Ellmar and Liu (2002), Hofman and
Locker (2009). Even direct evidence about link between supply chain performance and
stock exchange price has been provided by Singhal and Hendrick (2002). Timme and
Williams-Timme (2000) showed that financial figures such as working capital is a common
indicator for measuring the performance of supply chain. As Farris and Hutchinson (2002)
proposed working capital measures (i.e., cash conversion cycle) are composite performance
metrics for assessing how well a company is managing its capital. According to Lambert
and Pohlen (2001) these figures reflect operational performance in financial terms and can
be derived from financial statements (in some case publicly available). Not only single
firm’s working capital drivers, but also their dynamic is captured by this working capital
metric.

From supply chain perspective, it would be interesting to know who oversees what
activity. Howorth and Westhead (2003) are suggesting the focal companies of supply chain
(typically bigger and more powerful ones) force smaller companies to accept their trade
terms (payment conditions etc.). Consequently, these smaller companies enforce these
unfavorable trade terms into those yet smaller. Contrary to it, smaller and successful firms
do not possess power to redress this issue, thus are involuntary participating as a net fund
providers in the supply chain. Then the question, based on the power usage within supply
chain, is whether weaker supply chain members are pushed to finance against their own
interests the working capital for their powerful partner companies Munson et.al (1999).
Further Rafuse (1996) argued that no net system benefit as is proposed/expected by supply
chain management will arise from this asymmetrical dependency situation. In consequence,
smaller and weaker participants need to adjust their increasing borrowing and associated
administrative costs.

Also, other scholars have tackled the issue of supply chain structure in the literature, e.g.,
Blackman and Holland (2006) and Wheelen and Hunger (2002) suggesting the idea of
industry supply chain construction based rather on cooperative than adversarial strate-
gies applied by relevant participants. Modified construction of automotive supply chain
proposed by Heneric et al. (2005), which is based on the assumption that suppliers in
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the automotive industry are organized in sequential levels (which are alternatively called
tiers) shall serve well to the purpose of this paper as a preliminary research methodology.
Therefore, consequently three basic levels (tiers) of the supply chain were defined: Tier 1 as
a system/module supplier is providing the EOM with prefabricated, customized components
for its production, Tier 2 is producer/supplier of special spear parts/components serving
both the EOM and Tier 1 and Tier 3 is engaged in routine low value-added production,
typically serving Tier 2 and exceptionally Tier 1. Since primary focus at this moment
is to observe the supply chain from raw material production to components assembly
perspective, Original Equipment Manufacturers (with abbreviation: EOM) are not subject
of the analysis. The application of this supply chain structure concept was also preferred
due to Czech Invest’s extensive investigation about relevant firm’s affiliation to the tiers.
Many authors have tackled the issue of supply chain organization and its impact on the
firm’s performance both globally and domestically. Working capital management seems
to be one the important aspect influencing the overall firm’s profitability, which is pre-
determined by firm’s position within the supply chain. Therefore, further analyses of both
monetary and time-based characteristics namely profitability, cash flow ratio, indebtedness,
and cash conversion cycle respectively shall be employed.
In accordance with the facts stated above, the following hypotheses have been formulated:
HI1: There are significant differences within automotive supply chain in working capital
management efficiency.
H2: Cash Conversion Cycle remains stable over the observed period of time both on
supply chain and individual Tier’s levels.
H3: Tier 3 is the most vulnerable to any external shocks due its subordinated position
within the Czech automotive supply chain.

III. Methods

The completed financial statements (audited were applicable) of individual companies
belonging to automotive supply chain and carrying out their business activities in the
Czech Republic during the period 2011-2018 were foundation of this study. Data
were predominately collected from the Commercial register and internal resources of
Ceskd spofitelna, a.s. Financial statements of foreign parent companies and consolidated
and group financial statements were removed to avoid potential double counting. This
supply chain is defined as sub/deliveries of Czech automotive industry represented
mainly by following NACE (NACE stands for Nomenclature statistique des Activités
économiques dans la Communauté Européenne) 22 — Manufacturing of rubber and
plastic products, 27 — Manufacture of electric equipment, 25 — Manufacture of fabricated
metal product, 24 — Manufacture of basic metals etc. The final balanced dataset (after
all adjustments relying mainly on exclusion of foreign companies/branches and entities
with unbalanced/incomplete financial data series) contains annual financial figures of 145
firms, thus constituting 1.160 firm-year observations, representing approx. 10—18% of all
firms (from turnover point of view in 2018) acknowledged by the Czechlnvest (2019) as
participants in the Czech automotive supply chain (Czechlnvest is national business and
investment development agency serving as a state contributor). Contrary to e.g., Lind et
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al. (2012) that applied restriction on the annual sales volume, no special cut-off points
were imposed on raw data. Since significant part of automotive supply chain in the Czech
Republic are Small and Medium Enterprises (SME), therefore applying such a restriction
could lead to omitting important part of the Czech automotive industry. Please see Table 1

for descriptive analysis.

Table 1: Sample descriptive analysis

Number | Total assets | Total assets | Sales Sales | Working capital | Working capital
of firms | 2018 min | 2018 max |2018 min | 2018 max share on share on
2018 (in 000 (in ’000 (in 000 | (in’000 Total Assets Total Assets
CZK) CZK) CZK) CZK) 2011 2018
Tier 1 26 86.606 5351727 88.265 |9.220.398 16.41% 10.17%
Tier 2 54 11.707 4.313.557 8.571 4.70923 16.03% 11.29%
Tier 3 65 6.588 2.007.741 11.948 |2.795.840 17.77% 19.25%

Source: own processing (2023)

Further, division of firms among predefined Tiers suppliers is derived from the CzechInvest
classification lease note that some of the companies may belong to multiple supply chain
tiers. Therefore, the prevailing production of each company served as an assignment
criterion to the single tier.

To achieve consistent and comparable financial figures across whole sample following
assumptions were imposed. Only tradable account receivables and account payables were
considered (e.g., intragroup accounts receivable not taken into the account). From the
time perspective (both for account receivables and payables) only due pay and overdue
within one year are contemplated. Finished goods, work in progress and raw material
constitute the inventory. Since any advance payments (both received and/or paid) represent
only insignificant items on companies’ balance sheet, they were omitted from the working
capital calculation. Companies’ business cycle underlies working capital fluctuation during
the fiscal year. But in the automotive industry, seasonal fluctuation is rather modest, and
so the working capital levels of the end of the fiscal year represent the need of working
capital well.

To study differences of working capital management among Tier 1, Tier 2 and Tier 3 and
also from a general supply chain perspective, both monetary based as well as time-based
characteristics were employed. In the case of monetary based characteristics, more cash flow
driven approach was applied by utilizing following variables (i) profitability calculated as
EBTDA (Earnings Before Taxes, Depreciation and Amortization) margin (2), (ii) generated
free cash flow ratio (3), (iii) indebtedness (4) contrary to other scholars referring typically to
the net working capital as a different between current assets and liabilities Ross, Westerfield
and Jaffe (2005) and Gitman (2006).
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EBTDA = Operating profit (loss) + depreciation and amortization — interest expenses (1)

EBTDA
EBTDA in = 2
margin 0 2)
EBTDA — CAPEX

Cash flow ratio = —— 3)

TO

TBD
Indebtedness = (@]

EBTDA

where TO refers to the total turnover, CAPEX refers to the capital expenditures and TBD
refers to the total bank debts (volumes at the end of relevant fiscal year).

The indebtedness represents external senior (both short and long term) debt bearing interest
typically in the form of granted bank loans since the Czech economy is a bank-driven
economy (banks are still playing crucial role in the capital reallocation), i.e., trade credit is
not considered. Other forms of external senior debt such as issued corporate bonds are not
so common alternatives due to underdeveloped local capital markets (for instance corporate
bonds count approximately 0% of financing in 2018).

As proposed by Richards and Laughlin (1980) cash conversion cycle (CCC) is used
as a time-based indicator to measure how long cash is retained between purchase and
sale. This time-based working capital measure is important for both an accounting based
and operations management-based perspective. As presented by Lind et al. (2012) cash
conversion cycle consists of cycle times of inventories, account receivables and account
payable and is defined as:

CCC =DIO +DSO - DPO (5)

where DIO refers to days inventory outstanding, DSO refers todays accounts receivable
outstanding and DPO refers to days accounts payable outstanding calculated as follows:

INV
DIO = 365 6
o 0 * (6)
AR
DSO = — %365 7
SO = * (7)
AP
DPO = o 365 ®

where INV refers to the inventory, AR refers to the tradable account receivables and AP
refers to the tradable account payables (volumes at the end of relevant fiscal year).

From enhanced view of CCC can be recognized that its performance is more operational
in nature than financial. Empirical studies (i.e., Soenen (1993)) have proved that shorter



DANUBE, 16(1), 30-48, DOI: 10.2478/danb-2025-0003 37

the cycle time, the higher present value of net cash flows generated by the assets, thus the
higher the value of the company is. Other works by Cote and Latham (1999), Ward (2004)
established a correlation between the enhancement of working capital measures (e.g., CCC)
and the overall corporate profitability of a single company. Therefore, the CCC metric is
component for increasing shareholder value.

IV. Results

In the first part of this chapter, the attention will be paid to the obtained results from the
individual tier perspective, in subsequent text, the interest will be directed to the whole
automotive supply chain perspective.

Single Tier’s Perspective

Figure 1 shows development of annual average EBTDA margin of all sub-segments in the
period from 2011 to 2018. The EBTDA calculation was chosen to reflect different levels of
external indebtedness (and related total amount of net interest expenses paid) between Tier
1, Tier 2 and Tier 3 sub-sectors. While in case of Tier 1 sub-sample the average margin
loss (Interest expenses divided by turnover) caused by interest expenses amounts to 0.4pp,
both Tier 2 and Tier 3 lose on average 0.5pp of their margin. It is believed that selected
profitability calculation shows a realistic view of the total profitability level of single sub-
samples.

Figure 1: EBTDA margin of automotive suppliers
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In the years from 2012 to 2014 all sub-segments experienced EBTDA margin increase.
Tier 3 companies generated on average 1.48pp higher EBTDA margin in comparison to
Tier 1 and Tier 2 companies. During the period from 2011 to 2014 total European personal
car production increased from 15.7mn produced units to 18.05mn produced units. Tier 1
suppliers, who are almost exclusively dependent on the automotive sector (high level of
specialization resulting in full firm’s production within automotive supply chain), were able
during this period to improve fixed costs coverage and were able to realize economies of
scale more than its suppliers from Tier 2 and Tier 3 sub-sector (probably due to their lower
level of specialization, i.e., only partial participation on automotive supply chain from final
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firm’s performance perspective). Therefore since 2015 can be observed reversed trend and
the whole profit generated by all automotive suppliers is distributed unequally between
Tier 1, Tier 2 and Tier 3 suppliers with the highest profit generated by Tier 1 suppliers.
This fact is also confirmed by free cash flow ratio generated by single sub-segments as
depicted in Figure 2.

Figure 2: Free cash flow as % of turnover
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Up to the year 2014 Tier 3 achieved the highest annual average free cash flow rates due to
the slower recovery of car production itself because of financial crises in 2008 and 2011,
which in this case was offset by another type of production (only partial dedication to the
automotive supply chain production). In the period from 2014 to 2018 Tier 1 was able to
generate the largest free cash flow in relation to turnover in comparison to Tier 2 and Tier 3
despite the fact the capital expenditure ratio (Investments / Fixed assets) of Tier 1 was the
highest and relatively stable almost in the whole observed period as captured by Figure 3.

Figure 3: Capital expenditures as % of total assets
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Higher average profitability (Figure 2) and better ability to cover investments from gener-
ated average free cash flow (Figure 2) should be reflected in the total average external
indebtedness of single sub-sectors. The Figure 4 summarizes development of total average
external indebtedness of Tier 1, Tier 2 and Tier 3 suppliers.

Figure 4: Indebtedness as net debt to EBTDA
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Significantly lower average total indebtedness was observed accompanied also by lower
costs associated with servicing these external debts (both due to lower granted loan volumes
and lower charges applied by lenders) of Tier 1 suppliers in comparison to Tier 2 and
Tier 3 suppliers over whole period. Tier 1 suppliers are therefore better positioned to
finance necessary investments, changes in working capital or potential negative impacts of
economic fluctuations.

Cash conversion cycle as time-based characteristic should demonstrate the length of whole
production cycle on sub-segment level, which is predefined by conditions of customer’s
payments (DSO) and supplier’s credit (DPO) and requirement of inventories demand (DIO).

Figure 5: Tier 1 Cash conversion cycle
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For Tier 1 (Figure 5) cash conversion cycle has decreased by significant 12 days (highest
drop among sub-segments) ending with average value of 24.8 days (2018). Which is
predominantly driven by reduction of days accounts receivable outstanding (—8.6 days).
Contrary to this, the number of days of accounts payable outstanding increased by 3.6 days.
Interestingly days inventory outstanding remained relatively low (compared to other sub-
segments) and stable over the observed period (average value 20 days).

Also for Tier 2 (Figure 6) cash conversion cycle has shortened by 11.2 days. This change
was predominately driven by reduction of DSO (-10,4 days). On the contrary, DPO were
extended by 2 days whereas inventory being once again the most stable part of working
capital with DIO oscillating around average value of 32.5 days.

Figure 6: Tier 2 Cash conversion cycle
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Cash conversion cycle for Tier 3 (Figure 7) has, in contrast to other sub-segments,
experienced prolongation by 3.7 days. Days accounts receivable outstanding have remained
stable days and days accounts payable outstanding were reduced by 1.5 days while DIO
increased by 2.9 days.

Figure 7: Tier 3 Cash conversion cycle
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Supply Chain Oriented Perspective

In this section the cash conversion cycle analysis is focused on the general supply chain
concept to explore the sector dynamics of the industry-wide working capital management
as well as the contribution of the individual tiers to the industry-wide cash conversion cycle.
Similarly, to Hofman and Kotzab (2010) approach cash conversion cycle of whole supply
chain is specified as the sum of particular sub-segments’ cash conversion cycles that are
forming relevant supply chain.

As depicted in Figure 8, cash conversion cycles for all Tiers are positive, i.e., Czech
automotive supply chain ties up significant amount of working capital and for relatively
long period of time. For Tier 1, Tier 2 has cash conversion cycle decreased by 12.08 days,
11.23 day and adversely increased for Tier 3 by —3,7 days. Leading to shortening supply
chain cash conversion cycle from 128.3 days to 108.8 days (i.e., app. 16% reduction) over
the respective period (2011-2018).

Figure 8: Share of particular Tiers on supply chain cash conversion cycle
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V. Discussion

The average share of a particular Tier is decreasing the closer its product gets to the final
customer (valid throughout all years), i.e. Tier 1 achieved lowest share value contrary to
Tier 3 with highest ones implicating more efficient working capital management similar
to Pirttila et al. (2010) and Losbichler et al. (2008). Also based on the participation share
of individual sub-segments on the total supply chain cash conversion cycle can be derived
position/market power of each of them within this supply chain. Interestingly shares of Tier
1 and Tier 2 have been diminishing over the time (drop by 5,9% and 4,3%, respectively)
contrary to Tier 3 that experienced significant prolongation equal to almost 10%.

Achieved average value of cash conversion cycle for the Czech automotive supply chain is
relatively high 121.35 days with relatively high variation of 12.6 days. For comparison, Lind
et al. (2012) report average cash conversion cycle of European automotive supply chain
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equal to 67 days over the period 2006—-2008. This suggests that the relationship between
working capital and sales remains almost unchanged. Pirttila et al. (2010) reached the same
conclusion about the CCC in their study of the pulp and paper industry, and Losbichler et al.
(2008) found similar results. Conversely, while the CCC remained stable in the automotive
industry’s supply chain, its components — days account receivables outstanding (DSO)
and days account payable outstanding (DPO) — underwent significant changes, whereas
the change in days inventory outstanding (DIO) was minimal. Typically, changes in DSO
and DPO balance each other out, causing the CCC to reflect changes in DIO. Notably, at
every stage of the automotive industry, the turnover time for accounts receivable decreased.
This suggests that companies prioritized managing accounts receivable and emphasized
collecting payments from customers.

In contrast, within the Czech context, there is a significant disparity, with values in the
Czech supply chain being nearly double. This is mainly due to relatively high accounts
receivable, averaging 130.2 days. Other working capital components also showed relatively
high values, with accounts payable at 98.7 days and inventory at 89.2 days. These figures
represent the average for the period from 2011 to 2018.

Pirttila et al. (2019) highlight differences in managing specific working capital elements
within the Russian automotive supply chain, resulting in a potentially negative CCC,
which is quite unusual compared to Western supply chains due to their dynamic market
mechanisms. Brandenburg (2016) completely overlooked this issue, while Lind et al. (2017)
noted only one company that achieved a negative CCC by tightly integrating suppliers into
its supply chain. Moss and Stine (1993) studied retail firms and demonstrated that the
CCC length was inversely related to average sales. The smallest 20% of companies had
a significantly longer CCC compared to the largest 20% in their dataset.

Losbichler and Rothbock (2006) elaborated on financial information of 7,000 companies
over the time frame of 1995-2004 extracted from Amadeus database. Reporting average
decrease of cash conversion cycle by less than 3 days from 56 days in 1995 to 53,9 days in
2004. They also raised important supposition of supply chain organization, whether there
are supply chain echelons and/or companies with “self-serving” working capital initiatives
managing their own cash conversion cycle at the cost of their up/downstream supply chain
partners. By linking industry sectors which mutually interact each other their analysis
showed that most powerful industry sector is often able to reduce its own cash conversion
cycle on larger scale than supply industries. Demonstrating it on example food supply chain,
where food stores were able to decrease its average cash conversion cycle from 1.5 day in
1995 to —11,5 days in 2004 contrary to food manufacturing industry experienced increase
in its average cash conversion cycle from 51,9 days in 1995 to 53,3 days in 2004.
Reasons for this discrepancy may be following: i) Since, there was no imposition of
any cut-off point with respect to companies’ performance, underlying sample is broader,
i.e. containing not just publicly traded companies, where certain size, market power are
presumed also associated with achieved better contractual conditions, ii) Observation
period of time starts from 2011 just after financial crisis that impacted car industry severely
resulting in relatively unfavorable contractual conditions, iii) It seems that rather “self-
serving” approach with respect to working capital management was prevailing among
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companies within Czech automotive supply chain than cooperative one leading to further
deepening differences among subsectors.

As the calculation has shown, there are significant differences in working capital man-
agement among sub-segments of the Czech automotive supply chain from both monetary
and as well as time perspective, thus hypothesis Hl can be confirmed as valid. It
appears that Tier 1 (sub-segment closest to the final customer) can manage its working
capital in the most efficient way facing relatively high profitability contributing to the
highest free cash flow ratio despite simultaneously the highest capital expenditure ratio,
accompanied by the lowest total external indebtedness and at the end resulting in the
shortest cash conversion cycle. Thus, the evidence of diminishing downstream value-added
decomposition was found consistent with conclusions by Pirttila etal. (2010) and Losbichler
et al. (2008). Similarly, Modi’s (2012) study suggests that Indian automakers tend to adopt
an aggressive approach to managing working capital. Other authors, including Deloof
(2003) and Lazaridis and Tryfonidis (2006), also confirm that an aggressive working capital
management strategy is linked to higher profitability, irrespective of the industry or sector.
Conducted analysis revealed two key findings about dynamics and structure of cash con-
version cycle within Czech automotive industry. First, the actual length of cash conversion
cycle both on particular sub-segment and the total supply chain level is significantly out-
competing supply chains in developed countries with lengths of the CCC of underlying
sample being almost two-fold. Second, there is significantly different participation of each
sub-segment on total cash conversion cycle improvement over the respective period. It
seems that Tier 1 (shortening by 12 days) and Tier 2 (shortening by 11.2 days) are bene-
fiting from overall shortening trend of total cash conversion cycle over the inspected period
whereas within Tier 3 the cash conversion cycle was extended by 3.7 days. Therefore,
proposed hypothesis H2 must be rejected.

Hypothesis H3 presuming subordinated position of Tier 3 companies within the Czech
automotive supply chain can be confirmed since Tier 3 is outcompeted by other Tiers almost
in all observed characteristics. The question is how these companies could survive so far
under this condition. Possible explanation may be that Tier 3 companies (at least some of
them) are not fully specialized/dedicated just to the automotive industry. They commonly
have extended their activities beyond car production. Simultaneously the credit policy of
local banks was favourable to finance working capital needs, thus enabling companies to
cope with shortage of internal resources.

V1. Conclusion

The underlying idea of this text is to test the vulnerability of the Czech automotive supply
chain from working capital perspective. Empirical evidence has revealed several findings
regarding tiers and the whole automotive supply chain.

Within the supply chain itself Tier 1 companies generate higher profitability and free cash
flow accompanied with lower indebtedness and the fastest cash conversion cycle. Thus, they
are better positioned to withstand current crises than companies from Tier 2 and especially
Tier 3 sub-segments.
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At the same time unequal profit distribution and overall position of single sub-sector within
the production chain creates potential risk for whole Czech automotive industry given by
higher risk of insolvencies and bankruptcies on Tier 2 and Tier 3 levels, which can shut off
the supply of single components and undermine the final car production.

Although it seems at first sign that the CCC of the Czech automotive supply chain has
improved over the respective period of time (reduced by app. 15%), empirical evidence is
suggesting rather opposite view due to: i) Positive and long cash conversion cycle tying
up significant amount of working capital in comparison with parallel supply chains in
other developed markets and ii) Unequal participation of particular Tiers on this reduction
confirming existence of asymmetric dependencies among Tiers, where the weaker members
(particularly Tier 3) are “forced” against their own interest finance working capital for
the most powerful members (particularly Tier 1), which are thus applying rather “self-
serving/adversarial” rather than “cooperative” approach.

Therefore, based on the above-mentioned facts it is believed that the Czech automotive
supply chain remains relatively vulnerable to any external shock (increase of interest rates,
disruption of supply chains leading to longer deliveries etc.).

Further elaboration would deserve the explanation of discrepancies between the Czech and
parallel supply chains in neighboring countries, more precisely what are the underlying
reasons for the Czech supply chain members lagging its competitors. Also, deeper under-
standing of prevailing approach of the powerful members of supply chain (strong preference
of adversarial rather than cooperation option) would be needed (role of capital origin
etc.). Finally, potentially rethinking the position of the Czech manufacturing industry
(especially automotive-related production) within the knowledge-based economy, where
manufacturing itself generates relatively low value-added and becomes more vulnerable
to any shocks, would be desirable.
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