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Reducing and Reinvesting Working 
Capital in Business Ecosystems  

Matti Rissanen1, Miia Pirttilä1, Lotta Lind1, Timo Kärri1 

Abstract Issues related to supply chain finance, also known as supplier finance or 
reverse factoring, have been in focus of both academics and practitioners after the 
financial crisis. In the broadest perspective of supply chain finance, it concerns all 
supply chain objects: the flow of goods, information and finance; processes; current 
and fixed assets; and personnel involved in the supply chain. This way, supply chain 
finance connects with the assets management of business ecosystems. The focus of 
schemes in this area is to support the working capital management of the key sup-
pliers of the buyer. The schemes are implemented between the tier 1 supplier and 
the buyer. In this paper, we study working capital management in an information 
and communications technology business ecosystem producing desktop computers, 
spreading the study from the focal actor to the component suppliers in the furthest 
tier. We show the potential that exists to release capital from operational issues to 
more profitable purposes.  

Keywords: working capital management, business ecosystem, supply chain finance, 
ICT industry 

1 Introduction 

Williamson (1985) categorizes assets besides fixed and variable parts further 
based on the degree of specificity, wholly specific and nonspecific. Most of the 
previous asset management literature discuss the specific fixed assets like site spec-
ify, physical assets specify or human assets specificity. Our interest direct to specific 
variable (current) assets that can be considered including dedicated assets in Wil-
liamson classification i.e. inventories, accounts receivable and accounts payable. 
Asset items accounts receivable and payable are highly specific, the products or 
services are sold to specific buyers. The amount of bill is in accounts receivable for 
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the supplier of products or services and the same amount is registered to a buyer’s 
accounts payable.  

The flow of financial resources in supply chains gained attention during recent 
years (Hoffman & Kotzab, 2010; Wuttke et al., 2013; Gelsomino et al., 2016). The 
financial crisis of 2008 acted as a beginning for scholars to study and companies to 
manage the financial flow in addition to the material flow of a supply chain (Seifert 
& Seifert, 2008). Large or otherwise powerful companies took advantage of delay-
ing payments to their suppliers in order to improve their working capital manage-
ment i.e. the greater proportion of assets is financed by suppliers than before the 
financial crisis. The first tier suppliers of these large companies passed the problem 
forward to their suppliers, enforcing them to extend payment terms and so the effect 
continued further upstream. The government of the United Kingdom solved the li-
quidity problem of small and medium sized suppliers by introducing a reverse fac-
toring program in order to finance the supply chains (Seifert & Seifert, 2008). This 
program offers early payments to British suppliers at a cost based on buyers’ credit 
rating and the powerful buyer can implement strategy that in other context would 
be squeezing suppliers. To protect European business, the European Union intro-
duced a late payment directive that aim to limit payments to supplier max 60 days.  

Business ecosystems are characterized by supplementary functions between in-
dividual companies and coevolution in a direction set by the focal actor (Moore 
1998; Adner, 2016). The companies are drawn together through a platform (a tech-
nology, tool or service) provided by the focal actor for the ecosystem partners to 
use to improve their own performance as well as the performance of the ecosystem 
(Iansiti & Levien, 2004). Members of the ecosystem should jointly participate in 
the development of the platform to improve the competitiveness of their customers. 
Information and communications technology (ICT) ecosystems and industry as 
whole are renowned for requiring continuous innovation and increasing production 
capacity. For this reason, ICT companies collaborating should think of their net-
worked environment as an ecosystem consisting of multilateral relationships rather 
than a traditional supply chain mainly consisting of bilateral relationships. An ex-
ample case of a failed ICT ecosystem is IBM (see Iansiti & Levien 2004), who 
limited innovation and extracted value from its partners only to fail when more open 
strategies were offered by companies like Microsoft and Apple. 

The relationships within a supply chain can be broken into dyadic ones whereas 
the relationships in business ecosystems are multilateral (Adner, 2016). The posi-
tions of different companies in supply chains are divided into upstream (supplier) 
and downstream (buyer) (ibid.) but in business ecosystems, the multilateral rela-
tionships have to be described in other manners. In fact, the positions and bounda-
ries of an ecosystem are impossible to precisely define since it can take part in mul-
tiple industries but rather the ecosystem should be described by recognizing the 
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organizations that are the most critical to the business of the focal actor (Iansiti & 
Levien, 2004). 

In a global context, ensuring the health of a supply chain from a financial point 
of view by directives and programs may not be a sustainable solution – instead, it 
rather hides and shifts the original problem without solving it. In this paper, we 
study the working capital management of a global ICT ecosystem with Dell as its 
focal actor. We demonstrate the potential to release capital by improving the cycle 
time of working capital. The demand for semiconductor products and other elec-
tronics increase through the rise of Internet of Things and other technological ad-
vances. To meet this demand companies in ICT sector have to continuously inno-
vate and invest in new plants and decrease the risk of disturbances in business 
ecosystem to ensure production. The aim of this paper is to demonstrate through an 
example of how companies operating collaboratively in a business ecosystem by 
using working capital management can reduce tied up capital. In addition, we intro-
duce some possibilities on how to reinvest the capital in more profitable targets. 

2 Research design 

The focus of this study is on a business ecosystem in ICT industry. Dell was 
selected as the focal actor for the ecosystem to be studied, because Dell operates on 
negative cycle time of operating working capital (Bruun & Mefford 2004; Hofmann 
& Kotzab 2010; Lind et al. 2016). This indicates that the suppliers and buyers of 
Dell favour it by offering long payment time and paying fast. Dell has no need to 
arrange the finance of its specific current assets under study. We started the research 
process by positioning the suppliers listed by Dell (Dell, 2018) to the ecosystem 
(Figure 1). The companies, who had data available and were included in the study, 
are presented in solid colour. In addition to using the supplier list of Dell, some 
companies were added to the ecosystem to ensure that with the ecosystem compa-
nies we would be able to build a working desktop computer. The ecosystem pre-
sented in Figure 1 is by no means a full representation of Dell’s ecosystem but rather 
a part of it, which can produce a desktop computer. In addition, we dismantled a 
display with Dell’s brand to find more about the suppliers, since the list Dell pro-
vides does not go much into detail on what each company supplies. Some potential 
relationships are presented in Figure 1 as lines between the companies. The nature 
of these links is not in the scope of this study but they could include transfer of 
materials, information, influence and funds (Adner, 2016). 

In the ecosystem, the suppliers are set in four tiers based on the importance of 
the supplier in providing the desktop computer. In the first tier are companies that 
provide the computational technology: chipset, motherboard, central processing 
unit and graphical processing unit. Intel stands out in this tier for being a key partner 
to Dell as well as well as providing most of the chipsets used in Micro-Star Interna-
tional’s (MSI) motherboards. MSI also acts as an original design manufacturer for 
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Dell. Adding computer parts delivered by companies in the second tier, we have all 
the parts necessary in the computer case (power supply unit, memory, storage, cool-
ing). Third tier includes the providers of peripheral devices (keyboard, mouse, dis-
play) and parts for supplementary functionalities (audio card, network card, optical 
drive). Fourth tier consists of companies that provide components and/or manufac-
turing for all the previous tiers.  

Finally, the research sample presents Dell’s business ecosystem within ICT in-
dustry including figures from 20 companies for each year in the 2014 – 2016 period. 
The used methodology can be described as archival research (Moers, 2007). Data 
for the study was collected from public sources and Thomson ONE database. Public 
sources being financial statements and annual reports published by the studied com-
panies. Due to the fact that some of the public sources used languages the authors 
could not reliably translate, some data was collected from the Thomson ONE data-
base.  

 

Figure 1 Structure of the present study ecosystem with the companies of sample 
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The working capital management in the ecosystem is studied by the cash con-
version cycle (CCC) developed by Richards and Laughlin (1980). The CCC consists 
of three components: cycle times of inventories (DIO), accounts receivable (DSO) 
and accounts payable (DPO). Relative profitability is measured by the return on 
total assets (ROA%). The definitions and calculations for each measure are shown 
in Table 1. 

Table 1 Measurement methods of working capital management and profitability 

Variable  Description  Definition  
DIO  Cycle time of inventories  (Inventories/Sales)*365  
DSO  Cycle time of accounts receivable  (Accounts receivable/Sales)*365  
DPO  Cycle time of accounts payable  (Accounts payable/Sales)*365  
CCC  Cash conversion cycle  CCC = DIO + DSO – DPO  

ROA  Return on total assets  
Earnings before interest and taxes 
/Total assets  

3 Results and analysis 

To analyse the state of working capital management in Dell’s ecosystem we cal-
culated the CCC and its components for each year from 2014 to 2016. The return 
on assets indicates the profitability of the ecosystem. Figures are presented in Table 
2 for each company included in the sample and for the four tiers they are placed in.  

The results of CCC calculations reveal that the companies in fourth tier tie up 
more working capital in comparison to the other tiers. We identified two specific 
working capital strategies applied by companies in the ecosystem. Dell, the largest 
direct seller of PCs in the world, has achieved negative CCC by maintaining long 
payment terms with its suppliers. Besides Dell, four other companies (⁕ in Table 2) 
in the sample collect the payments of their customer faster than they pay for their 
suppliers, in other words, their DPO is longer than their DSO. It can be assumed 
that this is their strategy for managing trade credit. Suppliers finance the purchases 
of their buyers by offering generous payment terms. The second strategy is for com-
panies to use supply chain finance as a means to finance their inventories, i.e. their 
DPO is longer than the DIO (¤ in Table 2). Thirteen companies of the sample have 
managed to negotiate favourable payment terms from this point of view so it can be 
considered a popular strategy, for suppliers to be financing the inventories of buy-
ers, in this ecosystem. Those four companies that postpone payments to their sup-
pliers can finance part of their inventories using supplier finance, and Dell does not 
have to tie up any money to finance its operational working capital. After this anal-
ysis, we have seven companies left that did not apply either of the two working 
capital management strategies. These companies pay their suppliers relatively fast. 
They favour their customers offering relative long payment periods and their cycle 
time of inventory varies from a month to two months. Those whose DIOs are long, 
the work in process ties up relatively much working capital.  
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Table 2 The average figures of CCC and its components and ROA of the years 2014-2016 

The name of company DIO DSO DPO CCC ROA 
DELL ⁕ ¤ 13 45 89 -30 -2 % 
TIER 1 43 45 35 53 13 % 

INTEL  32 47 16 63 21 % 

MICRO STAR INTERNATIONAL ⁕ ¤ 63 52 66 49 9 % 
NVIDIA  34 37 24 47 9 % 

TIER 2 43 69 52 60 9 % 
ACBEL ¤ 45 87 81 51 4 % 

DELTA ELECTRONICS ¤ 43 84 64 62 9 % 

HGST (WESTERN DIGITAL) ⁕ ¤ 46 39 47 38 6 % 
SK HYNIX  37 67 16 88 16 % 

TIER 3 35 74 48 60 12 % 
BENQ ¤ 46 89 78 57 2 % 

LOGITECH ⁕ ¤ 42 29 46 26 5 % 
MELLANOX  33 53 27 58 37 % 
MICROSOFT ¤ 11 77 29 59 12 % 

REALTEK ⁕ ¤ 42 44 50 36 6 % 
SHIN ZU SHING ¤ 35 149 57 127 10 % 

TIER 4 44 90 41 93 5 % 
LELON 55 122 27 150 8 % 

LG DISPLAY ¤ 33 56 41 49 1 % 
MICROSEMI 60 57 24 92 3 % 
TAIWAN PCB TECHVEST ¤ 32 125 69 87 6 % 
TDK 50 77 43 84 8 % 
TRIPOD ¤ 37 103 44 96 5 % 

To analyse how much money is tied up in this ecosystem, we analyse the figures 
of Dell and the four tiers in Dell’s ecosystem. The amounts are presented in millions 
of USD. FED’s rates were used for those companies whose figures were in other 
currencies than USD. The scenario is formed as follows: for each company, the 
shortest cycle time of each CCC component in their tier was selected as a new cycle 
time. In the calculations, it was assumed that this shortening of the DIO, DSO and 
DPO did not affect the sales revenue or EBIT of companies. Calculations with the 
new cycle times were done for each year of the observation period. The scenario 
can be considered too general because it does not consider the specific characterises 
of companies. Our aim is to demonstrate the possibilities of the business ecosystem 
have to reduce its tied up working capital hence how a company would do that is 
not at scope. The new value of a working capital item (inventories, accounts receiv-
able and payable) was calculated as following: 
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𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑖𝑡𝑒𝑚 =
௧௜௘௥ᇲ௦ ௠௜௡ ௖௬௖௟௘ ௧௜௠௘∗௙௜௥௠ᇲ௦ ௦௔௟௘௦ ௥௘௩௘௡௨௘

ଷ଺ହ
  Equation 1 

This scenario leads to an ecosystem where buyers pay their bills fast to their 
suppliers and they can in favour give their own customers a rise in payment time 
from 26 days to 54 in 2016. Cycle time of inventories in each tier varies from 10 
days to 43 days in 2016. The value of each working capital item and total assets is 
presented as the sum of the tier and ROA% is the average of the tier. Shortening the 
cycle time of working capital components, like set in the scenario, decreases the 
capital tied up in the ecosystem from three to six percent: 2016: 12 415; 2015: 
11 808 and 2014: 16 832 millions USD. The ROA% does not increase remarkable 
because the total amount of assets are huge in comparison with operational working 
capital. The improvement of ROA% can be achieved by reinvesting releasing cap-
ital to a more profitable target. The scenario means an increase of 1.07 %, 3.56 %, 
14.48 % and 14.35 % in ROA in tiers 1 to 4 respectively. In Table 3 we present 
more detailed figures using the year 2016 as an example. The results of scenario 
suggest that the business ecosystem could release 12 Milliard USD from operational 
working capital to be reinvested to targets that support the business ecosystem’s 
goal.   

Table 3 Actual figures of the ecosystem and results of the scenario in millions of USD, the 
year 2016 

  
inven-

tory 
accounts 

receivable 
accounts 
payable 

working 
capital 

total 
assets ROA % 

20
16

 

Dell 2 538 9 420 14 422 -2 464 118 206 -2.8 % 
Tier 1 6 481 6 254 3 328 9 407 122 255 13.9 % 
Tier 2 4 900 6 288 4 025 7 163 64 364 7.4 % 
Tier 3 2 760 18 873 7 468 14 164 199 002 11.5 % 
Tier 4 3 673 7 227 4 333 6 566 42 426 5.4 % 
BEC Total 20 352 48 061 33 577 34 837 546 253  

        

S
ce

na
ri

o 

Dell 2 538 9 420 14 422 -2 464 118 206 -2.8 % 
Tier 1 5 637 6 046 2 816 8 868 121 715 13.9 % 
Tier 2 4 789 4 203 1 645 7 347 64 548 7.5 % 
Tier 3 2 376 6 371 6 252 2 495 187 333 12.6 % 
Tier 4 3 171 5 567 2 561 6 177 42 036 6.1 % 
BEC Total 18 511 31 607 27 696 22 422 533 838  
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4 Discussion and conclusions 

This paper studied working capital management in the business ecosystem 
formed around a focal company in the ICT industry. The operational working cap-
ital is considered as a dedicated asset in this study. The analysis confirmed the find-
ings of previous studies, which have shown that with the help of its business part-
ners, Dell is able to maintain payment terms that enable operating with negative 
working capital (Bruun & Mefford 2004; Hofmann & Kotzab 2010; Lind et al. 
2016). The scenario conducted in the paper showed that the business ecosystem 
could release working capital by better collaboration. Benchmarking the cycle times 
within the tiers and taking the best practices into use could be a way to reduce work-
ing capital. Of course, in reality, such scenario would be difficult to realize and 
would not end up in win-win situations for every actor, but from the perspective of 
a business ecosystem, it would result in more effective financial flows.  

In terms of working capital management, Dell is a very strong player in the eco-
system. The results indicate that its success is enabled by the other partners in the 
ecosystem. Judging by the customisability of Dell’s desktop computer products, 
they do not limit the innovation of their ecosystem partners in the way that lead 
IBM’s similar ecosystem to fail. The whole ICT industry thrives on innovation and 
apparently, that is a good enough platform for Dell’s ecosystem to succeed. How-
ever, Dell has strong competitors and a strong innovative platform from one of them 
could quickly weaken Dell’s position in its own ecosystem. 

In recent years, academic research on working capital management has concen-
trated on different solutions of supply chain finance, including financial institutions, 
with the aim of ensuring the sufficient financial flows between the different actors 
in the ecosystem. However, collaboration in working capital management at the 
ecosystem level could also be conducted through negotiations. Instead of feeding 
banks with the interest costs and service fees of supply chain solutions, ecosystems 
could collaborate in order to release excess working capital which is unproductively 
tied up in the payment terms and inventories, and use it for example to strategic 
investments which would benefit the whole ecosystem long term.  
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