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Abstract 
 
Current literature lacks to capture the height of obsolete inventory in the apparel industry. Obsolete inventory 
– discounted and unsold apparel – has the potential of being a financial and sustainability key performance 
indicator. In this thesis, we map obsolete inventory in the Dutch apparel industry by analyzing the context, 
quantities, flow and reasons. We recapitulate on this information by discussing multiple ways to diminish 
obsolete inventory. Semi-structured interviews gave insight in the role and responsibilities of manufacturers, 
sourcing intermediaries, brand marketers, retailers and the end uses of obsolete inventory such as: returning, 
selling with discount, re-use, recycling and incineration. Questionnaire surveys gave insight in the level of 
obsolete inventory in 2015: 2.3% at the level of production, 13.5% at the level of wholesale and 35.2% at the 
level of retail. We found multiple characteristics that influence the height of obsolete inventory, such as lead 
time, the fashion factor, online integration and the use of information systems. Finding these straights, we 
advise apparel companies to focus on product life cycle management, supply chain integration, postponement 
of business processes and information technology. These are all in favor of bringing supply and demand closer 
to each other.  
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SUMMARY 

Developments in the apparel sector in combination with traditional supply chain mechanisms, 

make it complex to match supply and demand and therefore to manage their inventory. 

Therefor obsolete inventory – discounted and unsold apparel – in the industry is assumed to 

be high. However, current research findings on the level of obsolete inventory are difficult to 

transfer as multiple definitions for obsolete inventory exist. There lays major potential in 

getting a better insight in these numbers since environmental goals and financial goals can be 

integrated into one strategy. 

The objective of this research is to map the direction and quantities of obsolete inventory in 

the apparel network and to identify possible interventions to reduce the amount of obsolete 

inventory in the apparel network. This is tested by means of semi-structured interviews among 

employees of industry organisations and obsolete inventory handling organisations. A 

questionnaire survey is implemented in order to give quantitative insights in the height, flow 

and reasons behind obsolete inventory.  

We composed a network structure for the Dutch apparel industry in which we defined five 

main actors: Manufacturers, sourcing intermediaries with ownership, sourcing intermediaries 

without ownership, brand marketers and retailers. Furthermore, we described how obsolete 

inventory is currently handled. Obsolete inventory can be backward disposed to supplier, 

forward disposed to consumers and sideward disposed to external parties. End uses at these 

external parties are re-use, recycle and incineration.  

We calculated the percentage of discounted and unsold apparel in 2015 of the apparel that is 

offered in 2015. Obsolete inventory in 2015 was 2.3% at the level of production, 13.5% at the 

level of wholesale and 35.2% at the level of retail. Moreover, we found multiple characteristics 

in the data that might define the height of obsolete inventory: The size of the company, online 

and offline presence, revenue earned per unit, fashion factor, assumed expiration date, lead 

time, times ordered, sale history, the use of PC information systems, returns to supplier, and 

the relation between unsold and discounted apparel. Reasons for having obsolete inventory 

named by the respondents itself are: second choice options (damages and production 

failures), customers are unable to pay, wrong size, fit or colours, and new clothes are more 

up-to-date so the old clothes are discarded.  

Based on the reasons found behind obsolete inventory, we recommend organisations to focus 

on product life cycle management, supply chain integration, mass-customization 

(postponement of product development and manufacturing), logistic postponement, local 

production, and information technologies. 
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1. INTRODUCTION 

1.1 SUPPLY AND DEMAND DYNAMICS 

Measuring to what extent apparel should be ordered to fulfil consumer demand is difficult 

and challenging. Decision makers face different supply and demand dynamics in all phases of 

the supply chain, resulting in diverse ordering policies and quantities. Over the last 25 years 

the apparel industry has undergone a significant transformation. The playfield for sourcing 

apparel globalized and competition intensified (Gereffi & Frederick, 2010). Consequently the 

dynamics in the chain changed; retailers got the opportunity to aim for low cost apparel and 

to seek after flexible designs, quality, quick time to market and deliveries (Bhardwaj & 

Fairhurst, 2010). Together with this transformation, a new phenomenon arose – fast fashion 

– which is the abbreviation of fashion brands that sell apparel influenced by fashion just shown 

at catwalks, within a time span of a few weeks. At those companies, fashion seasons got 

another definition, since new fashion items arrive every week (Hayes & Jones, 2006). 

 

The complexity of the nature of forecasting order quantities in the fashion apparel supply 

chain can be described by the interaction of two main variables, namely lead time and 

prediction of consumer demand (Inaba, 2012). Lead times in the apparel industry can be 

lengthy since the process of apparel manufacturing knows many stages, including spinning, 

knitting, weaving, dyeing, garment making (Thomassey, 2010). Fast fashion retailers put effort 

in reducing lead times. For example, fast fashion retailer Zara has a lead time of 15 days, while 

non-fast fashion retailer Gap has a lead time ranging between 3 and 9 months (Hayes & Jones, 

2006). Within lead times, apparel companies have to order extra inventory to cover for the 

replenish time. This may cause a bullwhip effect (Thomassey, 2010), a lack of visibility in the 

chain and decreasing confidence in the chain (Christopher & Lee, 2004). Research shows that 

the shorter the lead time, the less inventory in stock needed and the smaller the unsold 

inventory (Hartman et al., 2012).  

 

Forecasting demand is the key success factor in defining order quantities. It has been 

increasingly accepted that demand for fashion apparel cannot be forecasted (Christopher et 

al., 2004). The characteristics of the apparel sector and its customers make it difficult to 

forecast demand. Descriptive variables that are most commonly used in forecasting demand 

are weather forecasts, competition, calendar data, the marketing agenda, neighbouring 

stores, apparel features such as colour and size and macro-economic data  (Thomassey, 2010). 

The sector faces short life cycles of products, high volatility in demand, a low predictability of 

demand and a high amount of impulse purchases by consumers (Christopher et al., 2004). 

Especially short life cycles have a huge impact on demand forecasting. Trends and seasons last 

a few weeks, resulting in brand new fashion items treated as perishables (Ghiani et al., 2013).   
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1.2 OBSOLETE INVENTORY 

These developments in the apparel sector, in combination with traditional supply chain 

mechanisms, make it complex for both fast fashion companies and other apparel companies 

to match supply and demand and therefore to manage their inventory. Within this research, 

the finished apparel that is produced but not sold to the consumer for the initial price is 

referred to as obsolete inventory. Obsolete inventory is described in literature as slow moving 

and excess stock and is referred to as inventory on shelf extending a certain amount of time. 

In the apparel sector this can be directly translated into discounted apparel during the 

clearance period and unsold apparel. Obsolete inventory is unwanted since it is a major 

inventory cost and the disposal of obsolete inventory has its challenges. Therefore the rate of 

obsolete inventory can be used as a key performance indicator for supply chain performance 

on planning (Chae, 2009). Yet, most companies fail to admit the cost hidden in obsolete 

inventory and state that obsolete inventory does not exist since the products will sell (one 

day). These companies are searching for ways to get rid of obsolete inventory by returning, 

selling, giving away and throwing away the products. While the most important question is 

how to avoid obsolete inventory in the first place (Bonney & Jaber, 2011; Pay, 2010).  

1.3 RESEARCH RELEVANCE 

Epstein and Roy (2003) say that the biggest challenge of pursuing corporate social 

responsibility strategies is by integrating environmental goals with financial goals. Reducing 

the amount of obsolete inventory has a positive impact on both cost reduction and 

sustainability purposes of an organization and is therefore a promising corporate social 

responsibility strategy. Obsolete inventory is one of the hidden cost of outsourcing production 

(Burton, 2013). The write off of obsolete apparel and mark downs of difficult sellable apparel 

has direct effect on the financial results (Callioni et al., 2005; De Brito et al., 2008; Losbichler 

& Rothböck, 2006). In a similar vein, as a response to the global challenges that put pressure 

on the resources of the earth, there is an increase in awareness for the urgency of 

environmental impact of apparel. As a corollary, focusing on sustainable supply chains has 

competitive advantage (Markley & Davis, 2007). The foundation MVO1 Nederland aims to 

inspire companies to act responsibly towards social, environmental and profit purposes. One 

of the sectors they work in is the apparel and textile industry (MVO Nederland, 2015). The 

main goal of the organization with initiating this research is to get clarity on the extent of 

unsold apparel in the apparel industry and to inspire companies to diminish their unsold 

inventory. 

  

                                                                 
1 Maatschappelijk Verantwoord Ondernemen. (Translation: Corporate Social Responsibility). 
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1.4 PROBLEM STATEMENT 

There is literature available on performance on discounted apparel, unsold apparel and 

throughput percentages given for the whole industry. Furthermore, there is literature on 

possible interventions that decrease obsolete inventory. According to non-academic 

literature, 30 percent of the total items produced for the apparel industry are not sold (Tilstra 

& Dubbeld, 2015). Matevosyan (2014) argues that different sources debate whether this 

percentage ends up in sale with a mark down price or whether it is unsold inventory. The 

percentage is generally acknowledged within the fashion sector, but often disputed. In 

academic literature, the industry average of discounted apparel ranges between 30 to 50 

percent and unsold items range between 15 to 20 percent (Desai et al., 2012). Current 

research findings are difficult to transfer as multiple definitions for obsolete inventory exist, 

different quantities are appointed and primary sources are difficult to obtain. The numbers on 

obsolete inventory are worrisome, but are difficult to validate with the information that is 

currently available. This research can give insight on the accurateness of these numbers. 

1.5 RESEARCH OBJECTIVE 

This study can extend current literature with research on obsolete inventory that zooms out 

to a chain perspective and gives possible hands on interventions based on sector comparison. 

In order to tackle the problem, it is of high importance to understand the build-up of obsolete 

inventory. Therefore, the first objective of this study is to map the direction and quantities of 

obsolete inventory in the apparel network. The second goal is to identify possible 

interventions to reduce the amount of obsolete inventory in the apparel network, assuming 

the warning sign of large quantities of obsolete inventory is correctly interpreted. The two 

central research questions are related to the research objectives. 

 

1. How can obsolete inventory be mapped in the Dutch apparel network?  

a. What is the role and responsibility of actors in the Dutch apparel network on 

the handling of finished apparel products and/or obsolete inventory? 

b. What is the flow of discounted and unsold volumes of apparel in the Dutch 

apparel network? 

c. Which characteristics influence the height in volume of discounted and unsold 

apparel in the Dutch apparel network?  

 

2. What are possible interventions to diminish the amount of obsolete inventory at 

companies in the Dutch apparel network? 
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1.6 SCOPE 

First, our study seeks to further explore waste minimization. Environmental waste in the 

apparel supply chain comes in every stage in a different form. Kozlowski et al. (2012) pinpoint 

for example material waste during production and apparel disposed by consumers. Both are 

highly important and have been researched by multiple academics. Less research has been 

done on the ‘waste’ of obsolete apparel items. The waste hierarchy gives the sequence of 

preference in solutions in waste management (Price & Joseph, 2000). Our study seeks to 

further explore the reduction of discounted and unsold apparel. This intention is in line with 

the most preferred option for waste management strategies: waste minimization (Figure 1).  

In
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Waste minimization Reducing waste 

Re-use Extension of useful life 

Materials recycling Materials recovery 

Energy recovery Energy reclamation 

Waste disposal Final discharge of material with no economic value 

Figure 1: Waste hierarchy (Price & Joseph, 2000)  

 

Secondly, the scope of this research is widened to a network perspective. A network is defined 

as the total amount of actors within an industry that can potentially work together. A network 

is the collective noun for all existing supply chains. A supply chain represents, from 

manufacturer to end user, which actors work together (Omta et al., 2001). An industry wide 

analysis is needed and therefore a network perspective is used (Lazzarini et al., 2001).  

 

Thirdly, the research mainly includes the various streams of pre-consumer finished apparel 

that ends up in an (online) store. Specific production phases such as fibre production, yarn 

production and fabric production and product types such as accessories, shoes, uniforms, 

promotional apparel and professional apparel are beyond the scope of this thesis and are 

therefore excluded. However, the product range included in the research still holds a wide 

variety of products. Products can range from suits to basic t-shirts and can be targeted to 

babies, children, men or women. Another distinction should be made between fast fashion 

and non-fast fashion apparel. Fast fashion companies aim to sell fashion just shown at 

catwalks within a time span of a few weeks (Hayes & Jones, 2006). Furthermore, market 

segments range from mass-market to high luxury markets. These products differ in price, 

quality and exclusivity (CBI, 2015). And lastly, apparel can be positioned in the market as 

private label or brand. Brand is the appellation of apparel sold by a brand owner which main 

focus is on producing and/or distributing the brand. The main value of the product is therefore 

preliminary retrieved at the production and distribution stage. A private label is the 

designation of a retailer that owns or licenses a brand, but does not own production. The main 

value of the product is therefore retrieved at the sale stage since the private label is only 

available at the retailers’ shops (Gereffi & Frederick, 2010). 
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1.7 METHODOLOGY 

Literature in logistics has been criticized to have a dominant focus on deductive research 

methods, instead of inductive or abductive research methods. In other words, research has 

primarily been focused on testing theory on a real life case instead of observing a real life case 

and proposing a theory based on that observation. First priority of this research was to allocate 

the different actors in the real life apparel network (RQ1A-C). This was done by means of an 

abductive research design with the up following sequence: first, exploratory literature 

research is done on possible different actors in the apparel network. Second, unstructured 

interviews are performed to get insight in the actors involved in an apparel supply chain and 

the challenges in the sector. The theory found in literature and content from the interviews is 

matched, which resulted in a network structure proposition (van Hoek et al., 2005).  

 

In order to properly answer RQ1D-E and to give informed consent on RQ1A-C, a research 

method was needed that could give clear quantitative insight in the current situation on 

obsolete inventory in the apparel network. Frequently used research methods for network 

and supply chain analysis are questionnaire surveys, simulations and case studies (Omta et al., 

2001). This study was concerned with industry wide real world data. Therefore, a 

questionnaire survey was an appropriate research method. A questionnaire among all actors 

in the network gave insight on the volume of obsolete inventory and the flow of apparel. 

 

There was academic and non-academic literature found on possible interventions that can 

decrease obsolete inventory. RQ2 therefore will provide the basis for a recapitulative chapter 

on the match between the problems in the network found in RQ1 and possible interventions 

that can decrease obsolete inventory. Furthermore, the outcomes found during the 

qualitative and quantitative analysis for RQ1A-E are complemented by literature study or 

media study when the background information was complementary. Scientific literature is 

referred to when analysing books, journals and articles. Media is referred to when analysing 

newspapers, magazines and websites. Research instruments, aimed participants and outputs 

are summarized in table 1. 
 

Table 1: Research materials needed  

RQ Instruments Participants Output 

1A-C Interviews Employees of industry organisations 
Employees of obsolete inventory handling 
organisations  
Industry experts 

Network structure 
Obsolete inventory end uses 
 
Background information 

1D-E Survey Manufacturers, sourcing intermediaries, 
brand marketers, retailers 

Flowchart 
Definition problem areas obsolete 
inventory 

2 Literature study 
Media study 

- List of ways to diminish obsolete 
inventory matching problem areas 
obsolete inventory 
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The major reason to use both qualitative and quantitative methods is that the two can 

complement, confirm and validate the other. Additional benefits are the ability to provide 

more detailed analysis and the possibility to get fresh insights due to found paradoxes. The 

research is designed as follows: a qualitative analysis by means of an exploratory field work, a 

quantitative instrumentation by means of a questionnaire, followed by a qualitative 

deepening of the data (Miles, 1994).  
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2. ACTORS IN THE APPAREL NETWORK 

This chapter is concerned with the issue of defining the role and responsibilities of companies 

that handle finished apparel. The chapter portrays part of research question 1a: What is the 

role and responsibility of actors in the Dutch apparel network on the handling of finished 

apparel products?  We start by an enlightenment of the qualitative methods used in order to 

define the network structure. This network structure is presented in the up following section. 

Afterwards we will discuss the results with reference to existing literature. We will recapitulate 

on the results found in the last section. 

2.1 METHODOLOGY 

2.1.1 SAMPLE SELECTION 

In order to define the role and responsibilities of companies that handle finished apparel in 

the Netherlands, employees of industry organisations are selected to participate in an 

interview. They were selected because of their holistic knowledge on the roles and 

responsibilities of actors in the apparel network. In the Netherlands, three apparel industry 

organisations exist and all three organisations participated in the research. Members of 

Modint industry organisation are manufacturers, sourcing intermediaries and brand 

marketers, members of InRetail are retailers and members of VGT are large retailers (Primary 

document 1 to 3 of Appendix 1). Given that this part of the research is abductive and 

explorative, the sample size meets research standards (Crouch & McKenzie, 2006). Industry 

experts are consulted when clarification on any of the topics was needed (Primary document 

7 to 15 of Appendix 1). The data collection lasted between January and May 2016.  

2.1.2 DATA COLLECTION 

Since the purpose of the interviews is explorative, the knowledge of the interviewees should 

guide the conversation. Therefore, an unstructured interview format is chosen. We 

researched which information was needed in order to answer the research questions and 

formulated interview topics on basis of this information. These interview questions are 

documented in an interview guide together with interview instructions, follow up questions 

and probes according to Emans (2014) For this part of the research, third parties are asked 

about their experience with obsolete inventory of apparel companies. This factor is 

acknowledged by the researcher2 and taken into account with analysing the data. 

 

2.1.3 DATA MEASURES 

The interviews are recorded and transcribed phrase by phrase. Notes made during the 

interviews are written down in memos, in order to highlight the issues that may define codes 

in the end (Morse & Field, 1995). The transcripts are coded - with the help of ATLAS.ti 7.5.10 

- by means of open coding, where unusable data is filtered and data categories are created 

without restrictions (Berg et al., 2004). The interviews are held in Dutch, while it is coded in 

                                                                 
2 Researcher: Geeke Wijnia 
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English. In order to validate the coding method, language used and appropriate context of the 

codes, two colleagues are asked to code one of the transcripts without background 

information (Burnard, 1991). The codes are adjusted where applicable and documented in a 

code book (Appendix 3).  

2.2 RESULTS 

Finished apparel products move along three stages: production, distribution and sales. In 

order to properly distinguish the actors involved in the handling of finished apparel, a 

difference should be made between private labels and brands. Branded apparel is apparel 

owned by a brand marketer which main focus is on producing and/or distributing. The value 

of the product is therefore preliminary retrieved in the design, production and distribution 

phase. In practice this means that branded clothes are always designed by the owner of the 

brand and a brand does not necessarily have its own retail stores. A private label is the 

designation of apparel sold by a retailer that owns or licences a brand, but does not own 

production. The main value of the product is therefore preliminary retrieved at the sale phase 

since the private label is only available at the retailers’ shops. In practice this means that 

private label owners do not necessarily have to be responsible for design nor production. 

(PC75, 2016).   

 

 

Figure 2: The Dutch apparel network 
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Besides the difference between private labels and brands, market segments in finished 

apparel may range from mass-market to high luxury markets, fast fashion to one item apparel, 

babies to men apparel and suits to swimwear etcetera. The wide scale of finished apparel 

moves along three stages in the network: final production, distribution and sales. Finished 

apparel is handled by different type of actors which are categorized based on the qualitative 

analysis as manufacturers, sourcing intermediaries, brand marketers and retailers (Figure 2). 

The actors, their role and responsibility will be elaborated in this section expansively. 

 

2.2.1 MANUFACTURERS 

2.2.1.1 ROLE MANUFACTURERS (LITERATURE) 

Manufacturers deliver final products to their clients. Manufacturing for apparel sold to Dutch 

consumers is regularly produced outside of the Netherlands. Therefore, we did not receive 

much information on the role a manufacturer can have in a network. We had to go back to 

literature in order to entirely understand the role of manufacturers. Manufacturers have 

different business models and multiple business models can be used at one production 

location. In general, six different business models can be defined (Table 2). First, and least 

involving business model is assembly, also referred to as cut, make, trim (CMT). CMT is a form 

of subcontracting in which the manufacturer merely cuts, makes and adds extra accessories 

such as lace and embroidery. The manufacturer is often paid in a processing fee, since textile 

is imported and provided by the customer and the manufacturer is not involved in the design 

phase (Gereffi & Federick, 2010). Variations on the CMT model are CM, where addition of 

accessories is outsourced and CMT+ or cut, make, package, trim (CMPT), where the packaging 

is incorporated in the business process (CBI, 2015). The value of the products can be increased 

by expanding the CMT activities towards other business processes. Subsequent business 

model is the package contractor, also referred to as original equipment manufacturing (OEM) 

or free on board (FOB). With applying OEM, the manufacturer is also responsible for the 

sourcing of textile. Third business model is the full package provider, also referred to as 

original design manufacturing (ODM).  

 
Table 2: Manufacturers. based on description by Gereffi and Frederick (2010) and CBI (2015). 

Business Model Value adding activities 
Assembly  
Cut & make (CM) 

  Cut Make     

Assembly  
Cut, make, trim (CMT) 

  Cut Make Trim    

Assembly  
+ packaging (CMT+, CMPT) 

  Cut Make Trim Packaging   

Package contractor  
Orig. equipment man. (OEM)  

 Textile sourcing Cut Make Trim Packaging   

Full package  
Orig. design man. (ODM) 

Design Textile sourcing Cut Make Trim Packaging Distribution  

Brand manufacturer 
Orig. brand man. (OBM) 

Design Textile sourcing Cut Make Trim Packaging Distribution Sales 
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These manufacturers are also responsible for designing apparel and distributing the products. 

Fourth business model is original brand manufacturing (OBM). The most value is added with 

OBM, where the manufacturer is responsible for all business processes. An example of an 

OBM business model is Zara, 40% of their apparel is made in own production locations in Spain 

(Gereffi & Frederick, 2010). The type of manufacturer an apparel company chooses to partner 

with and where this manufacturer is located depends on many factors. 

2.2.1.2 RESPONSIBILITY MANUFACTURERS 

Apart from the role manufacturers have in the supply chain that we discussed based on 

literature, we found multiple issues that define the responsibility of manufacturers in the 

network during the interviews. There are multiple inflexibilities at the production phase that 

already make it complex to forecast the amount of apparel needed for a specific period. First, 

customers of manufacturers are obliged to make a reservation on production capacity. This is 

needed since production has to be planned (PC43, 2016). Second, there are several 

requirements, set by legislation or customers that have to be taken into account by 

manufacturers. For example, no use of chemicals, the colour of the product and the seam 

strength (PC75, 2016). Therefore, manufacturers ask for a confirmation to continue at each 

step of the process to their customers in order to prevent mistakes (PC67, 2016). Furthermore, 

due to the unpredictability of production processes, manufacturers and their customers agree 

in contracts that the quantity of delivered apparel may be 5% or 10% less or more than the 

quantity ordered (PC43, 2016; PC67, 2016; PC75, 2016). 

 

2.2.2 SOURCING INTERMEDIARIES 

2.2.2.1 ROLE SOURCING INTERMEDIARIES 

Orders for production can be placed directly by brand marketers and retailers, or via sourcing 

intermediaries (Figure 2). Sourcing intermediaries come in many forms, have different titles 

and may exist in exporting and importing countries. The number of intermediaries involved in 

the trade of one apparel item is difficult to bring to light (PC21, 2016; PC43, 2016; PC75, 2016) 

Roughly, sourcing intermediaries can be divided into two groups: Sourcing intermediaries that 

take ownership and responsibility of the products and sourcing intermediaries that do not. 

Sourcing intermediaries that do not become owner of the product can be referred to as 

agents, agencies, brokers and buying houses. Buying house is an appellation for an agent often 

used in Bangladesh (PC36, 2016). Agencies and brokers are other appellations used. Within 

this research these actors are referred to as agents. Sourcing intermediaries that do become 

owner of the product can be referred to as importers, wholesalers, distributors and jobbers 

(PC21, 2016; PC43, 2016; PC75, 2016). An importer that trades products that are completely 

developed by the manufacturer may also be called a jobber (PC75, 2016). Wholesale is not a 

frequent business model in the apparel industry, but is sometimes referred to if companies 

are not directly recognizable as brand marketers or importers (PC75, 2016). Distributor is a 

different appellation for a wholesaler or importer (PC36, 2016). Within this research these 

actors are referred to as importers. 
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2.2.2.2 RESPONSIBILITY SOURCING INTERMEDIARIES 

Agents most commonly match supply and demand, without becoming the actual owner of the 

apparel. They receive a provision on the boxes they sell in assignment of the company they 

represent. This can be manufacturers, sourcing intermediaries owning the apparel, brand 

marketers or retailers. Agents working in assignment of manufacturers are referred to as 

selling agents while agents working for sourcing intermediaries owning the apparel, brand 

marketers and retailers are referred to as purchasing agents (PC21, 2016; PC90, 2016). The 

main added value of these organisations is their network, expertise on local trade, sample 

production and pre-inspections (PC36, 2016; PC43, 2016). Additionally, they may provide 

services like product development, marketing, branding and distribution (PC43, 2016). The 

use of agents often makes it difficult to trace back where apparel is produced. An example of 

an agency is Li & Fung. They match the demand of retailers and supply of manufacturers on a 

wide scale (PC75, 2016).  

 

Organisations that are referred to as importers, wholesalers, distributors and jobbers are 

organisations that own and are responsible for imported apparel. They may import white 

labels, private labels or may even have a self-developed brand. The design of the product is 

(partly) done by the customer, (partly) done by the importer itself or (partly) done by the 

manufacturer (PC75, 2016). Other activities are textile sourcing, placement of the order at a 

manufacturer and distribution (PC43, 2016). Importers are not responsible for selling the 

apparel to the end consumer. Traditionally an importer holds inventory, since it owns the 

products (PC36, 2016; PC75, 2016). But developments in the sector show that inventory hold 

at importers is reducing since they shift that responsibility towards their clients (PC90, 2016). 

For example, A.F. Textiles works only on orders that are paid in advance by the retailers and 

brand marketers they work for (PC36, 2016).  

 

2.2.3 BRAND MARKETERS 

2.2.3.1 ROLE BRAND MARKETERS 

A brand marketer is a business model in which the company owns the brand name but not 

the production. These companies are also referred to as ‘head-tale’ companies. They design 

the products here, outsource production to low wage countries and distribute the products 

to retailers (PC75, 2016). These actors distribute their products through multiple retail 

concepts but are not necessarily the owners of these retail concepts. Brand marketers further 

differentiate themselves from importers, since own retail locations exist. Today, most brand 

marketers vertically integrate their supply chain by applying a multichannel strategy. This is 

mainly done with the aim to increase the margin received on the apparel but also to adhere 

apparel collections and inventory (PC19, 2016). Brands can be sold by department stores, 

discount stores, independent retailers and retail concepts owned by the brand. Examples of 

these retail concepts are web shops, flagship stores, and outlet stores (PC19, 2016). Examples 

of a brand marketers distributing in the Netherlands are Ralph Lauren and G-star (PC21, 2016; 

PC75, 2016).  
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2.2.3.2 RESPONSIBILITY BRAND MARKETERS 

Order quantities set by brand marketers are based on the amount of apparel ordered by 

clients based on samples. These quantities can be expanded by inventory used for own retail 

channels and own forecasts, which constitutes the iron inventory. If the sale of the apparel is 

lower than expected, brand marketers may give a discount to retailers. The developments in 

fast consecutive apparel collections lowers the probability a fashion item is reordered and 

lowers the height of inventory at brand marketers (PC19, 2016; PC21, 2016). Furthermore, 

brands developed better insights in the amount of apparel to order through time (PC30, 2016). 

Most brand marketers own information software that helps them to get insight in the amount 

of apparel sold to clients. Unfortunately, this is not integrated yet with the real time POS3 data 

of retailers, which increases the lead time of replenishment. The largest 15 brand marketers 

in the Netherlands and large international brand marketers own electronic data interchange 

software. Examples of such brand marketers are Provio, YAYA, and Scotch&Soda, who have 

integrated their information system with the POS data of their clients (PC21, 2016; PC43, 2016; 

PC54, 2016). 

 

2.2.4 RETAILERS 

2.2.4.1 ROLE RETAILERS 

Retailers are responsible for the sale of the products to the end consumer. Based on the 

findings from the qualitative analysis we will describe large retailers, SMEs 4  and other 

channels used to sell apparel such as web shops and outlet stores. The large retailers that are 

a member of the VGT can be described as department stores, discount stores, online retailers 

and private label specialty stores. Foremost, department stores and discount stores are 

retailers with multiple stores selling a wide variety of products. These companies offer private 

label apparel (exclusive or licensed) in addition to other brands. Subsequent, online retailers 

are retailers that sell both private labels and brands. The online retailers sometimes operate 

via a consignment contract. In that case they do not own the apparel but simply function as a 

platform for a brand to show their apparel (PC21, 2016). A benefit of selling apparel online is 

that no costs are needed for a physical shop floor (PC43, 2016). Third, private label specialty 

stores are retailers that sell preliminary one private label, which is most often the name of the 

retailer with multiple stores. The type of apparel a private label specialty store sources 

depends on the business processes the company has integrated. A specialty retailer can design 

its own products, make adjustments on a suppliers’ design or buy readymade apparel. Most 

private label specialty stores use a mixture of these options (PC21, 2016; PC43, 2016; PC75, 

2016). Examples of specialty stores in the Netherlands are Sting, C&A, Coolcat and Zeeman 

(PC21, 2016).  

 

                                                                 
3 POS: Point-of-Sale 
4 Small Medium Enterprises 
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Besides large retailers, also small retailers exist. Most independent SMEs in the Netherlands 

order finished apparel at brands and intermediaries based on samples, after which the 

products are delivered approximately 6 months later (PC21, 2016). These organisations meet 

their suppliers (manufacturers, sourcing intermediaries, brand marketers) at national and 

international fairs (PC43, 2016). Some independent retailers document the sales data in excel 

sheets but most have an automatic POS system. These systems are often not integrated with 

suppliers (PC21, 2016).  

 

Consumers can also be reached through web shops and outlet shops. Web shops are owned 

by retailers, brand marketers or external parties. One of the current challenges of apparel 

retailers is Omni-channel, the sale of apparel via the physical store and an online store. 

Currently retailers are treating the web shop opportunity in different ways, one retailer 

completely integrates the channels, another retailer used the web shop as an interactive 

display window and another retailer uses the web shop to sell unsold inventory at discount 

prices (PC21, 2016; PC43, 2016). Complete integration of the inventory for both channels is 

not a standard yet. Same holds for other practicalities of having multiple sale channels (PC21, 

2016). Most often, a web shop is treated as a store four times the size of the best-selling 

physical store (PC43, 2016). Outlet stores are owned by brand marketers, private label owners 

or external parties. Examples for outlet stores owned by external parties are TK Maxx and 

Vente-exclusieve. High value brands, such as Ralph Lauren, established a new business model 

by selling unsold inventory but mainly lower quality products via outlet stores. These lower 

quality products are exclusively made for the sale in outlet stores and brand marketers 

approach a different consumer segment with these stores (PC21, 2016; PC30, 2016; PC43, 

2016).  

2.2.4.2 RESPONSIBILITY RETAILERS 

Between retailers and their suppliers (manufacturers, sourcing intermediaries that hold 

inventory and brand marketers), a variety of contracts are used which determine the level of 

ownership of the apparel. The three general forms are wholesaling, consignment, and vendor 

managed inventory (VMI). The first – wholesaling – is a traditional agreement. After the 

purchase of apparel items, the retailer has total ownership and is responsible for the sale of 

the items (PC21, 2016; PC75, 2016). Consignment and VMI are contracts where risk is shared. 

Sharing contracts has two main benefits for both supplier and retailer, increasing the profit 

and risk sharing for all actors involved. The agreements made in the contract are often 

translated back to the profit margin that has to be divided between retailer and supplier 

(PC75, 2016). With applying these contracts, the supplier retains ownership of the product 

and this makes them instantly responsible for the unsold inventory (PC75, 2016).  

 

VMI is a contract form in which the retailer agrees to buy from a supplier for a specific amount 

of money. The money can be spent in a specific time span and the supplier is responsible for 

the replenishment of the apparel (PC21, 2016). The supplier has direct insight in what and 

how much the retailer sells per day and can therefor improve replenishment of the products 
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(PC25, 2016). The success of adoption of a VMI contract is given by Dobotex, a licensee for 

socks and underwear for different brands such as Puma. They saw that, implementing VMI 

with a customer, profit increased and more often all sizes were available to the consumer 

(PC25, 2016). Consignment is a contract form in which the supplier delivers marketing, 

employees and/or POS systems enclosed with the products. The most familiar form of a 

consignment contract is ‘shop in shop’, where all factors are owned by the supplier, except 

the shop floor (PC75, 2016). Additionally, other agreements exist such as 50% of items sold 

means a retailer buys all items, after a sale period the retailer may return a defined percentage 

of the total apparel offered, monthly subscription and so on. There are multiple variations in 

contracts and in contract forms such as VMI and consignment (PC21, 2016; PC75, 2016).  

 

Most online retailers, department stores, and private label specialty stores own electronic 

data interchange software. Developments in the sector show that these large retailers got 

better insight in how much inventory should be ordered since there is more consumer data 

available, transparency in the chain is increasing and they have the opportunity to shift 

inventory between stores (PC43, 2016). The sales data at Dutch apparel SMEs is sometimes 

stored in an excel file, but most often stored via automatic POS systems. Some SMEs even 

have these systems linked to their suppliers, but SMEs mostly plan their order quantities 

manually (PC21, 2016; PC43, 2016).  

 

A challenge for the retailers is the apparel that is returned by the consumer, both via the online 

channel and physical channel (PC21, 2016; PC75, 2016). These products are sometimes 

checked on abnormalities and backwards integrated in the process and sometimes this 

apparel is written off as unsold inventory since it is too costly to do otherwise (PC21, 2016; 

PC75, 2016). An even tougher challenge is the decrease in consumption of apparel the 

retailers are currently facing. Sometimes retailers are forced to start discounting the apparel 

since they need financial capacity to buy the apparel for upcoming collection (PC43, 2016). In 

the present day, some retailers vertically integrate their supply chain by integrating design in 

their production process. This is mainly done with the aim to increase the margin received on 

the apparel but also to adhere apparel collections and inventory (PC19, 2016). 

 

2.2.5 PERCEIVED RESPONSIBILITY 

Besides the responsibility actors in the apparel network have through the ownership over 

products, they might have perceived responsibility that influences their attitude towards 

sustainability purposes and improving business performance on stock management. Sourcing 

intermediaries find themselves in the midst of trade negotiations. PC75 (2016) experienced 

that, in contrast with manufacturers, sourcing intermediaries would prefer to work around a 

problem instead of solving it. This attitude could have effect on the willingness to diminish 

obsolete inventory.  
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Brand marketers highly value the image of their brand name. Besides, their main activities are 

focussed on designing, creating and exploring new products. These factors might stimulate 

the brand marketer to invest in corporate social responsibility strategies (PC75, 2016). On the 

other hand, with the aim to protect their brand name, brand marketers may make decisions 

that enlarge unsold inventory. They might prefer returns after bankruptcy of a client, they 

might avoid giving discounts on their apparel to protect their brand name and they might 

prefer to destroy the apparel to protect it from returning to the market via other parties (PC75, 

2016; PC84, 2016). The last-mentioned argument is mainly found among expensive brand 

marketers (PC71, 2016; PC84, 2016). Additionally, business processes are more focussed on 

design, brand marketer already lost interest in the product when it is forwarded to the retailer 

(PC30, 2016). 

 

Lastly, we found interesting developments in the attitude of retailers. After multiple incidents 

at production facilities, such as the Rana Plaza accident, the motivation to apply corporate 

social responsibility strategies grew among retailers, who have short ties with manufacturers. 

These days that same motivation grows at retailers that do not have direct contact with 

manufacturers. The commercial mind of retailers wants to sell the apparel; less thought is on 

what should happen with the unsold inventory. Retailers find it difficult to take apparel from 

the shelf since they bought the products and thought they would sell successfully (PC21, 

2016).  

2.3 SUB-DISCUSSION 

Multiple apparel network structures have been found in literature. Gereffi and Frederick 

(2010), Gereffi and Memedovic (2003) Fernandez-Stark et al. (2011) did research in the 

American supply chains and networks. They found that most profit in the apparel chain is 

retrieved by research, design, sales, marketing, and financial instruments. Companies that 

focus on these business processes lead decisions in the chain. There have been continuous 

shifts in production markets, as well as the sale markets through time. Gereffi and Frederick 

(2010) define current leading firms as national brand manufacturers, brand marketers, mass 

merchandizing retailers – such as department and discount stores – and private label specialty 

store retailers. It is of high importance that the leading firms are included in this questionnaire 

survey in chapter 4 and 5 since they are the lead decision makers in the chain.  

CBI (2015) documented that the brand marketers and private label specialty stores are also 

referred to as chain stores, since they cover most of the business processes of the apparel 

chain. Additionally, they highlight that there is a distinction between sourcing intermediaries 

with ownership and without ownership. These findings are in line with the information 

captured in the interviews. Furthermore, CBI (2015) and Jin (2006) pinpoint the type of retail 

shops a consumer can buy clothes, including designer shops, independent multi-branded 

concept store, independent specialty shops, private label chains, single brand fashion chains, 

specific category apparel, department stores, hypermarkets, supermarkets, factory outlets, 
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discounters, mail-order companies, web shops, street markets. Only independent shops and 

large retailers are targeted for the questionnaire survey, the other type of retailers are 

excluded. Literature was especially helpful in formulating the appellation for the actors in the 

network since we found multiple designations for the same type of organisation. 

2.4 SUB-CONCLUSION 

Within this chapter we composed a network structure for the Dutch apparel industry and 

described actors in the chain based on their role and responsibility. We defined five main 

actors: Manufacturers, sourcing intermediaries with ownership, sourcing intermediaries 

without ownership, brand marketers and retailers.  
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3. HANDLING OBSOLETE INVENTORY 

This chapter is concerned with the issue of defining the role and responsibilities of companies 

that handle obsolete inventory. The chapter portrays part of research question 1a: What is 

the role and responsibility of actors in the Dutch apparel network on the handling of obsolete 

inventory? We start by pinpointing the qualitative methods used in order to complete the 

network structure presented chapter 2. This network structure is presented in the up 

following section. Afterwards we will enlighten the results with reference to existing 

literature. We will recapitulate on the results found in the last section.  

3.1 METHODOLOGY  

Data collection and data measures are identical to the methodology described in chapter 2.1, 

sample selection we be described here. In order to define the role and responsibilities of 

companies that handle obsolete inventory in the Netherlands, both employees of industry 

organisations and obsolete inventory handling organisations are selected to participate in an 

interview. Employees of industry organisations were selected because of their knowledge on 

how their members handle obsolete inventory. Obsolete inventory is sometimes forwarded 

to external parties; therefore, obsolete inventory handling organisations are asked to 

participate in the research. Most important selection criterion was that each type of obsolete 

handling organisation participated once. Participants were a charitable and commercial re-

use organisation, recycler and up-cycler (Primary document 4 to 7 of Appendix 1).  

3.2 RESULTS 

The value of a product is highly dependent on the definition a company or even an employee 

gives to a certain apparel item. Some may say a product is damaged, others may say it is not. 

Some may say a sample is not a sellable item, others think it is. Each company makes its own 

individual choice in which apparel is still sellable, which apparel is worth to repair and which 

apparel is unsellable (PC21, 2016; PC75, 2016). The pile of ‘second choice’ apparel that are 

disposed by the apparel company may contain sample items, damaged items, items that did 

not meet specifications, and obsolete items – due to the fashion factor (PC30, 2016; PC47, 

2016; PC71, 2016). Within the fashion sector, apparel have an expiration date of 6 months. 

There are few apparel that are basic and have a longer expiration date (PC43, 2016). There 

are several options a company has to get rid of obsolete inventory, which can be divided into 

three categories: backward disposal to suppliers, forward disposal to consumers and sideward 

disposal to external parties (Figure 3). 

3.2.1 BACKWARD DISPOSAL TO SUPPLIERS 
Companies might return/swap their slow selling apparel to/with their suppliers. 

Argumentations behind this option are agreements on shared ownership (Consignment and 

VMI contracts) or disappointing quality (PC21, 2016; PC75, 2016). An always ongoing 

discussion between suppliers and retailers is about returns. The retailer is suspected of 
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sending back apparel with the claim that there are technical mistakes, while it often happens 

when the returns in the retail shop are disappointing (PC75, 2016).  

 

Figure 3: The Dutch apparel network 

3.2.2 FORWARD DISPOSAL TO CONSUMERS 

Manufacturers, sourcing intermediaries, brand marketers, and retailers may choose to 

dispose slow selling apparel to end-consumers. The apparel is sold in store with a discount 

factor, with a special offer, in an outlet store, at a local street fair, or pop up initiative. These 

options always come with a discount in price, of which the proportions are dependent on the 

option that is chosen. Manufacturers are forced to give discounts when orders or former 

orders are shipped late or quality did not meet expectations (PC67, 2016). Late shipments 

postpone the date that apparel is available at the shop and are treated as a ticking clock that 

has immediate effect on the price. The unsold inventory of manufacturers is mostly sold to 

discount retailers and local markets for a price far below the initial price and often below the 

production price (PC67, 2016). Price discounting happens at sourcing intermediaries and 

brands as well. For example when orders of customers are disappointing and the date for the 
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launch of a new collection approaches, they discount the products in order to stimulate 

retailers to take over ownership (PC21, 2016; PC87, 2016). Especially retailers use price 

discounts to sell slow selling apparel, price discounts ranging from 10% to 80%. Shelf space 

utility is of high importance for retailers and subsequently price discounts rise and older 

apparel move to the backside of the store if new collections arrive and former collections are 

still in inventory (PC21, 2016; PC43, 2016). Most retailers sell their new collections for the 

initial price in the first 6 to 8 weeks, after which the clearance period starts (PC54, 2016). 

Online retailers and web shops are less affected by shelf space since an online platform has 

an ‘unlimited’ shelf. The web shop is therefor often used as a way to sell obsolete inventory; 

a retailer can still display a ski jacket in summer at the web shop (PC43, 2016).  

Today, the use of price discounts has been less of a choice due to several reasons (PC21, 2016; 

PC43, 2016). In the past, the clearance period was set on a specific date in a season. Today, 

the start of the season is determined by the first retail shop that initiates it. The other retailers 

are forced to follow their lead since the consumer expects clearance at all shops (PC43, 2016). 

Some retailers are forced to start their clearance period since they need the financial capacity 

to purchase the upcoming collection (PC43, 2016). Retailers might increase the initial price to 

ensure they end the year with positive numbers (PC54, 2016). There have been times that 

retailers where prioritizing the slow sellers in their marketing strategy which increased the 

role and importance of the clearance period. Some retailers put more effort and money in 

marketing their sales period than marketing their new collections (PC21, 2016). The focus on 

the clearance period weakens the effect it has on consumers. Discount on apparel would 

boost the sales, but these days that is not a natural effect anymore. Consumers become more 

aware on where to find products for a certain price. The retailers increase their price discounts 

until most inventory is sold (PC21, 2016).  

Outlet shops have been discussed in section 3.1.3 as a retail channel. The strategy behind the 

use of an outlet store is two-sided. It is used as a business model to make new branded 

products affordable and available to a lower consumer segment. Additionally, outlet stores 

can function as a channel to offer obsolete inventory to consumers (PC21, 2016; PC43, 2016). 

A similar alternative to outlet stores are onetime events organised by the company such as 

garage sale, sample sale, street fair and so on (PC21, 2016; PC30, 2016). For example, online 

retailer Zalando has an outlet in Berlin and opens in the summer of 2016 a fair that is open to 

consumers (PC21, 2016). Companies can also choose to outsource the outlet facility to 

another organisation, an example is TkMaxx (PC30, 2016).  
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3.2.3 SIDEWARD DISPOSAL TO EXTERNAL PARTIES 

Manufacturers, brands, sourcing intermediaries and retailers may choose to sell or give away 

their unsold inventory to external parties. Most often these are organisations that handle 

apparel that are used by consumers and unsold inventory from apparel companies is an 

additional stream. There are three end uses for these streams, namely apparel re-use, 

recycling and incineration (PC43, 2016; PC75, 2016)  

Based on objective sorting and grading, all unsold inventory coming from apparel companies 

is wearable and is therefore suitable for re-use (PC47, 2016). Received batches contained 

perfectly re-usable apparel which was marked as unsold inventory, but sometimes also as 

damaged apparel, samples or apparel that did not meet specifications. The forward disposal 

parties interviewed for this research all claim that it is not their responsibility and not in their 

interest to ask retailers and brands why this apparel is forwarded for re-use, recycling or 

incineration. Each company that has unsold inventory chooses individually which type of end 

use they prefer and which organisation they trust their unsold inventory towards. There are 

three main incentives that play a role in the decision which end-use is preferred, including 

financial incentives, market protection and value creation (PC30, 2016; PC47, 2016; PC71, 

2016), see table 3.  

Table 3: Incentives for choosing forward disposal end uses 

Type of disposal Financial incentives Market protection Value creation 
Re-use via charity Donation Contract Extension of useful life 
Re-use via commercial party Profit Contract Extension of useful life 
Recycling Cost Disappear Materials recovery 
Incinerating Cost Disappear Energy reclamation 

3.2.3.1 RE-USE 

Unsold inventory may be forwarded to charitable collectors or commercial collectors in the 

Netherlands or directly to charitable traders or commercial traders in developing countries for 

re-use. Most chosen destinations are Africa, Eastern Europe and Asia, for which apparel is 

sorted into winter apparel and summer apparel (PC21, 2016; PC30, 2016; PC43, 2016; PC47, 

2016; PC75, 2016). Often, the brand labels of the apparel is removed when choosing for this 

option (PC43, 2016). These organisations can assure suppliers/donors that the apparel will not 

return to the European market by contracts (PC47, 2016). Companies choose to sell the 

apparel on markets in developing countries since it is perceived as a better alternative than to 

recycle or incinerate the apparel (Table 3).  

Commercial collectors and traders pay a small amount of money for each kilogram they buy 

from a supplier, which is far below the purchase price. Apparel is donated to charity, with the 

purpose of serving a good cause and without getting compensation for it (PC15, 2016; PC30, 

2016; PC43, 2016; PC47, 2016). The charity NewLife offers companies to sort the apparel and 

to set up a feedback report on what the batch of apparel is composed of. In this way the 

company can use the feedback on how much apparel is damaged and how much apparel is 

not (PC43, 2016). 
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I:Co is a German commercial apparel collector, sorter and recycler. I:Co mainly focuses on 

post-consumer waste of apparel and shoes from large retailers and brand marketers. 

Furthermore they have the I:Co blue program which is an additional service given to 

customers where I:Co processes unsold inventory for their customers since it still has a wear 

ability. I:Co sorts and grades the apparel, and provides feedback reports to their customers. 

17,000,000 kilo gram post-consumer waste is yearly processed. The I:Co blue program only 

holds a fraction of this number. Most clients choose recycling over re-use, since it protects the 

brand (PC15, 2016).  

Sympany is a charitable apparel collector and sorter. They collect post-consumer apparel 

mainly through apparel containers. This apparel is sorted for re-use in African and east 

European local markets. Also brands and retailers donate their unsold inventory to Sympany. 

Sympany has the option to recycle the apparel, if preferred by the donor or if the apparel is 

not suitable for re-use. In 2015 a total amount of a few 100,000 apparel and shoes coming 

from brands and retailers is re-used. All apparel was reusable - even apparel discarded by the 

donor for damages - since consumers in developing country value those apparel as perfectly 

reusable. Sympany sees a decrease in the donated number of obsolete inventory from 

companies due to several reasons, including that companies know better how much to 

insource, the use of outlet stores increased and more often companies prefer commercial 

parties over charities since they receive a small amount of money for it. The last-mentioned 

argument they included in their strategy. In 30-20% of the cases they now pay for the unsold 

inventory of brands and retailers since they will still retrieve an interesting margin on it. The 

margin received in the apparel is used for the charitable projects of Sympany (PC47, 2016).  

Apparel will never be used for sale in second hand shops in the Netherlands, since the apparel 

is not old enough and contracts state that it is not possible to re-sell the apparel in existing 

markets. But sometimes there might be initiatives where the company allows it. For example 

the charitable organisation Dress for Success, where people with a minimum income can get 

formal apparel for job interviews (PC47, 2016).  

3.2.3.2 RECYCLING AND INCINERATION 

Sometimes companies choose to destroy the apparel, mainly under the name ‘confidential 

destruction’. Companies prefer this option from commercial perspective; they are cautious 

that other options may harm their brand name. Destruction assures that the apparel will not 

be re-used in a matter the company dislikes (PC30, 2016; PC71, 2016). There are two options 

to destroy apparel, namely recycling and incinerating. In order to incinerate or recycle the 

apparel, companies often have to pay a certain amount of money. The companies that choose 

this option prefer to pay money over the possibility of polluting their brand name (PC30, 

2016). More often, companies prefer recycling over incinerating, since it is known to be a 

better waste management strategy (PC43, 2016; PC71, 2016).  

With recycling, apparel is shredded into input for products such as cleaning wipes, (sound) 

insulation, filling material and paper production (PC47, 2016). This is also known as down 
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cycling since current technology did not reach its potential yet to recycle yarn out of apparel 

on large scale (PC47, 2016; PC71, 2016). Multiple initiatives exist to increase the value of the 

fibres retrieved from apparel recycling (PC30, 2016; PC47, 2016; PC71, 2016; PC84, 2016).  

Frankenhuis is the only fibre recycler in the Netherlands. Approximately 5% of their input in 

2015 was unsold inventory coming from apparel retailers and brands. After calculation this 

accounts for approximately 625,000 apparel. The apparel is bought from collectors and sorters 

and are confidentially destructed. Frankenhuis aims to recover as much as fibres from the 

input they bought, but some items are difficult to process and need additional preparation 

processes. The fibres retrieved are sold to customers (PC71, 2016).  

An initiative that is used on small scale is upcycling. The unsold apparel is used as input to 

create new products such as bags, phone covers and so on (PC30, 2016; PC43, 2016). I-did is 

a social enterprise that upcycles, although focus has currently shifted to felt products made 

from post-consumer waste. Their best case practice is upcycling one jeans into 30 phone 

covers worth 15 euro each. The brands and retailers keep ownership of the product and pay 

a processing fee. The difficulty in such an initiative is that each project needs to start from the 

design phase and the difficulty to upscale the business processes. An alternative could be 

recycling the unsold inventory into felt products (PC30, 2016). 

Last option is incineration of the apparel. The value retrieved by choosing this option is energy 

reclamation. Brands and retailers do not openly speak about choosing this option, but the 

incinerating companies have several contracts (PC30, 2016). Frankenhuis tries its best to save 

as much as apparel possible from the woodpile (PC71, 2016).  

3.2.4 GENERAL REMARKS   

Product types such as uniforms, professional apparel and promotional apparel are excluded 

from this research. However, the handling of these product types has been appointed by the 

respondents during this research. These finding will be described briefly since it shows the 

differences and similarities between the distinct apparel in this research. Uniforms, 

professional apparel and promotional apparel is often hold in stock by manufacturers and 

sourcing intermediaries since it has a long expiration date (PC67, 2016). Likewise, promotional 

apparel lays in stock at printing companies (PC75, 2016). When these products become 

obsolete, they are sideward disposed to external parties. Same as merchandise left over from 

onetime events such as marathons (PC47, 2016). Extra caution is needed for handling used 

and unused uniforms and professional apparel and are therefore often confidentially 

destructed (PC71, 2016).   

A striking remark was the role of high luxury brands in the way of handling obsolete inventory. 

These companies have put effort in building a brand name that makes the consumer want to 

pay more. Finding these apparel back in sale with 70%, on a local market in a developing 

country or back on their own market since it is shipped back illegally might not fit into their 

strategy. Giving discount on apparel, might affect the status of the brand. Furthermore, the 



27 
 

contrast between expensive apparel from a European shop and a local market in a developing 

country is large (PC30, 2016). The more expensive a branded product in the shop, the most 

likely the company prefers destruction. Destruction gives the best assurance apparel is not 

found back (PC71, 2016; PC84, 2016). 

3.3 SUB-DISCUSSION 

The use of discounts – dynamic pricing – has often been addressed as a way to get rid of 

obsolete inventory in literature. The products that end up in the clearance period and are sold 

at a discount price, are excess inventory (Karakul, 2008). This is mainly due to the fact that 

each (fashion) season, completely new collections are sold in store. A company that does not 

use dynamic pricing to get rid of the excess inventory holds more inventory at the end of the 

season. Besides, literature shows us that price discounts do not only have the benefit to get 

rid of obsolete inventory. Discounting apparel items has proven to increase the profit, price, 

and quantity ordered (Elmaghraby & Keskinocak, 2003; Karakul, 2008).  

Furthermore, literature could tell us more about the context in which sideward disposed 

apparel flows. Sideward disposed apparel is often included to the pile of post-consumer 

waste. Post-consumption apparel follows three business processes: collecting, sorting, and 

processing. Apparel collectors can be charitable organisations or commercial organisations. 

Sorting can be (partly) done by the collector or is done by an individual sorting company 

(Kellerman, 2016; Price & Joseph, 2000). Of all collected post-consumer apparel 8% is not re-

usable and is recycled or incinerated (Milieucentraal, 2016). We found in the empirical study 

that all unsold inventory coming from retailers and brands would be suitable for re-use. Each 

company that has unsold inventory chooses individually which type of end use they prefer and 

which organisation they trust their unsold inventory towards. The apparel can therefore be 

handled by the (charitable) collectors and sorters but also directly by re-use traders, recyclers 

and incinerators (Fashion United, 2010). Price and Joseph (2000) argue that the waste 

hierarchy is intended to minimize disposal of waste, which makes that recycling should only 

be used as a way to avoid disposal. Unfortunately, in waste minimisation policies and 

practices, the role of recycling retrieved too much attention (Price & Joseph, 2000). Recently, 

the sale of (second hand) apparel to African market has been under discussion since it might 

hold back the local textile and apparel market to grow. Kenia, Uganda, Rwanda, Tanzania, 

Burundi, and Zuid-Soudan are planning to ban the import of the (second hand) apparel 

completely (Bouma, 2016). 

3.4 SUB-CONCLUSION 

Within this chapter we finished the network structure for the Dutch apparel industry and 

described how obsolete inventory is currently handled. Obsolete inventory can be backward 

disposed to supplier, forward disposed to consumers and sideward disposed to external 

parties. End uses at these external parties are re-use, recycle and incineration.  
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4. OBSOLETE INVENTORY IN NUMBERS 

This chapter is concerned with the issue of quantifying obsolete inventory in the apparel 

network. The chapter portrays research question 1b: What is the flow of discounted and 

unsold volumes of apparel in the Dutch apparel network? We start by describing the method 

used to define the numbers on obsolete inventory for the Dutch apparel network. In the up 

following sections, the extent and flow of obsolete inventory are given. Afterwards we will 

enlighten the results with reference to existing literature. We will recapitulate on the results 

found in the last section. 

4.1 METHODOLOGY 

4.1.1 SAMPLE SELECTION 

This part of the research is based on surveys, designed in a co-operation of the researcher, 

MVO Nederland and an external research company (Conclusr). Execution of the survey is 

mainly done by Conclusr and partly done by the researcher. Data collection took place from 

February 2016 until May 2016, with the request towards participants to consider 2015 data.  

Manufacturers are approached by the researcher and an employee of MVO Nederland to 

participate on the survey at the manufacturer department of two fashion trade fairs in Paris 

from the 16th to 18th of February 2016: The Première Vision and Apparel Sourcing Paris (Table 

4). The exhibitors at the Première Vision produce mid-range and high-end apparel in the 

Euromed Zone5 (Premiere Vision, 2016). The exhibitors at Apparel Sourcing Paris make ready-

to-wear apparel in mostly China, India, Bangladesh Pakistan and Hong Kong (Apparel Sourcing 

Paris, 2016). At the Première Vision fair 49 of the 131 exhibiting manufacturers filled in the 

survey. At the Apparel Sourcing Paris fair 17 of the 177 exhibiting manufacturers filled in the 

survey. The response rate is too small to validate the data for the full population. Selection of 

participants was based on the time they were available. Most respondents were a 

sales/merchandize manager (34.8%), the owner/general director (27.3%) or were positioned 

in the general management of the company (21.2%). The company size is measured in both 

the annual revenue of 2015 and the number of employees. Most manufacturers had an annual 

revenue in 2015 of 1 to 2 million euro (18.5%), followed by manufacturers with 0.5 to 1 million, 

1 to 2 million and 5 to 10 million euro (all 15.2%). Also larger companies participated, 10.8% 

of the manufacturers had an annual revenue of 15 to 20 million euro and 13.8% had an annual 

revenue of more than 20 million euro in 2015. Most manufacturers had 100-249 employees 

(31.8%), followed by 1000 or more employees (15.2%), 10-49 employees (15.2%), 50-99 

employees (13.6%) and 250-499 employees (12.1%).  

Wholesale companies are approached by the research company Conclusr via telephone 

surveys. These participants are randomly selected from a list of companies with the SBI6 code 

                                                                 
5 Euromed Zone: Western and Central Europe, Eastern Europe and North Africa 
6 Standaard Bedrijfsindeling. (Translation: Standard Industrial Classification). 
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46.42.1: Groothandel in bovenkleding7 (Table 4). In the first quarter of 2016, approximately 

1980 companies existed in the Netherlands with that code. Wholesale companies sell apparel 

from manufacturers to retailers. The sourcing intermediaries with ownership and brand 

marketers formulated latter in this research both fall under wholesale. Only 16 companies 

participated in the survey. This low response rate is caused due to the fact that the address 

list contained many companies that were marked with the SBI code 46.42.1 but did not sell 

apparel. Furthermore, companies that were asked to participate answered that it was not 

useful to participate on the survey since the companies did not have inventory on hand. This 

means that the results found for this data is not transferable to the population size and only 

gives information on the sample itself. Most respondents were financial director (37.5%) or 

the owner/general director (25%) of the company, others are commercial director (12.5%), 

buying director (12.5%), sale director (6.3%) or location manager (6.3%).  The company size is 

measured in both the annual revenue of 2015 and the number of employees. Most companies 

earned 5 to 10 million euro (33.3%) or 10 to 15 million euro (33.3%). Other companies earned 

less, namely 0.5 to 1 million euro (13.3%), 1 to 2 million euro (6.7%) and 2 to 5 million euro 

(13.3%). Most companies have 10-49 employees (62.5%) and others 2-9 employees (37.5%)  

Independent retailers are approached by the research company Conclusr via telephone 

surveys. These participants are randomly selected from a list of companies with the SBI code 

47.71.1/2/3 and 47.91.4: Winkels in herenkleding, Winkels in dameskleding, Winkels in 

bovenkleding en mode-artikelen, Webwinkels in kleding8 (Table 4). In the first quarter of 2016, 

approximately 11,070 companies exist in the Netherlands with that code. In total 363 

companies participated in the survey, which means that the response rate is high enough to 

give valid answers for the whole population with a confidence level of 95%. 88.7% of the 

respondents was positioned as owner/general director and 9.9% of respondents as location 

manager. The company size is measured in both the annual revenue of 2015 and the number 

of employees. Most retailers had an annual revenue of less than 500,000 euro in 2015 (60.5%). 

Others had an annual revenue of 500,000 to 1 million euro (21.1%), 1 to 2 million euro (8.1%), 

2 to 5 million euro (7.1%) or even higher than 5 million euro (3%). Most retailers had 2-9 

employees (61.4%) or 1 employee (21.7%). Other options were 10-49 employees (12.5%), 50-

99 employees (2.2%), 100-249 employees (1.7%), 250-499 employees (0.3%) and more than 

1,000 employees (0.3%). This data is complemented by the researcher with 3 respondents 

that can be specified as private label specialty stores.  

Table 4: Sample selection quantitative analysis  
Participants Quantity Sample Selection Execution 
Manufacturers 66 Exhibitors Premiere vision & Apparel Sourcing Paris 

2016 
Researcher 

Wholesalers 16 SBI Code 46.42.1 Conclusr 
Retailers 363 

 
3 

SBI Code 47.71.1/2/3 
InRetail Members 
VGT Members 

Conclusr 
Conclusr 
Researcher 

                                                                 
7 Translation: Warehouse in apparel. 
8 Translation: Stores in men’s apparel, stores in women’s apparel, stores in apparel and fashion products. 
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4.1.2 DATA COLLECTION 

The survey subjects were based on the expertise of Conclusr and a literature review. The 

validity of the survey subjects was verified by interviewing potential respondents, industry 

experts and feedback providence by colleagues at Conclusr and MVO Nederland. It was 

verified if the questions were in line with the research objectives and if questions matched 

the real world context of the respondents (Forza, 2002). In order to avoid the risk of data 

variance caused by the measurement instead of the object – also called common method 

variance (CMV) – only data from respondents in top management positions or direct related 

management positions are taken into account. These respondents have deep knowledge on 

their companies processes (Macchion et al., 2015; Richardson et al., 2009). This is also a 

helpful criterion since some questions require in-depth information. The survey was expected 

to have some questions that are answered with ‘I don’t want to say’ since companies may 

decide that it is sensitive information on company performance. Therefor extra effort and time 

is put in the questions that had this risk, respondents are pre-informed via media and mailing 

that the survey took place and confidential handling of data is put at high importance. Out of 

363 retailers 179 did not know the volume of products offered in 2015, and 6 did not want to 

say. Furthermore, 6 of 16 wholesalers did not know the total volume offered and 4 of 61 

producers did not know the total volume offered and 1 did not want to say. 

 

4.1.3 DATA MEASURES 

There are multiple types of questions used in the survey, including quantitative data, multiple-

response questions, single-response questions, Likert-scale and open ending questions. These 

type of questions are chosen in regards of the RQ they provide answers to. In order to answer 

RQ1B each respondent is asked to give quantitative data for the year 2015 on the size of the 

total apparel offered, the volume of apparel that is sold with a discount on price and the 

volume of apparel that remained unsold. Each respondent was asked to make a distinction 

between basic apparel and fashion apparel (Thomassey, 2010). This raw data is transformed 

into the percentage of apparel sold with a discount in 2015 and the percentage of apparel 

unsold in 2015. These percentages represent the weighted industry average of total size of 

the offer in 2015 (Appendix 4). We chose to use a weighted average since it takes into account 

the differences in company size (Ter Braak & Looman, 1986). The company size is measured 

on the size of the total volume offered. In this way a respondent that offered 20,000 apparel 

items in 2015 is weighted twice as much as a respondent that offered 10,000 apparel items in 

2015. 

 

The percentage of apparel sold with a discount in 2015 and the percentage of apparel unsold 

in 2015 among manufacturers, wholesalers and retailers form the basis for the flow of 

discounted and unsold volumes of apparel in the Dutch apparel network. Quantitative data, 

multiple-response questions and single-response questions are used in order to gather data 

on the flow from products from supplier to buyer, the number of returns, the number of 

(discounted) apparel forwarded to the consumer and the number of apparel discarded 
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sideward to external parties. The findings are presented in a Sankey diagram. This diagram is 

an important feature in pointing out inefficiencies and potential savings in resource usage 

(energy and mass) and has potential in visualizing operational material flow management 

(Schmidt, 2008). The numbers used for the Sankey diagram are justified in appendix 5. 

4.2 RESULTS 

4.2.1 EXTENT OF OBSOLETE INVENTORY 

The extent of obsolete inventory is measured with regard to the level of production, 

wholesale, and retail. For all actors, the percentage of apparel sold with a discount in 2015 

and the percentage of unsold apparel are calculated (weighted industry average of total size 

of the offer in 2015). The remainder of the products are assumed to be sold for the initial price 

set, which is referred to as the throughput percentage. The average throughput percentage 

at the level of production is 97.7%, at the wholesale level 86.5%, and at the retail level 64.8%. 

The obsolete inventory – the apparel sold for a discount price and the unsold apparel –  is 

2.3% at the level of production, 13.5% at the level of wholesale and 35.2% at the level of retail 

(Figure 4). The weighted industry averages of the total size of the offer in 2015 are highly 

skewed to the right side of the distribution (Skewness > 1). Kurtosis tells us that the data is 

widely distributed (Kurtosis > 3). This skewed nature can be explained by the fact that the data 

has an absolute zero and it is in the intention of respondents to have as low as possible apparel 

left at the end of a season.  

 
Figure 4: Percentage of apparel items sold/sold with discount/unsold at each business stage  (, = .) 

Note that this analysis is done for the number of heterogeneous items. The product range 

included in the research still holds a wide variety of products. Products can range from suits 

to swimwear, men- to womenswear and can be targeted towards mass markets or high luxury 

markets. The number of apparel therefore does not give us complete insight in the impact it 

has on the environment and the cost for the company. Therefore, the respondents are also 
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asked to express the loss of unsold inventory in financial terms. The retailers concluded that 

3.5% profit loss yearly is caused by unsold inventory.  This accounts for 313.5 million euro of 

the total annual revenue in 2015 of the retail market in the Netherlands, based on the industry 

revenues of 2015 given by Euromonitor (2016a, 2016b, 2016c).  

4.2.2 PRODUCT FLOW 

The Dutch retail market sold 329,781,700 units in 2015 (Euromonitor, 2016a, 2016b, 2016c). 

In order to visualize how much obsolete inventory and important product flows are involved 

in order to reach that number, a Sankey diagram is produced.  In order to deliver 329.8 million 

units to consumers, 352.0 million need to be produced (Figure 5). Most important model 

assumptions are that the data set used represents the full market. Second, brand marketers 

have a wholesale and retail function in real life, here their different business units are treated 

as different companies. And furthermore it is assumed that only one wholesale party is 

involved in the individual supply chains of companies. This could be for example the flow 

through manufacturer – brand marketer – individual SME or the flow through manufacturer 

– importer – private label specialty store.  

 
 

 

 

 

Figure 5: Sankey diagram of the volume in apparel flowing through the Dutch apparel network in 

2015 (in 1.000 units). 

 

 Apparel sold for initial price 
 Forward disposal: Apparel sold with a discount on price  
 Sideward disposal: Giving and throwing away 
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Returns are not presented in the model. Each year 8.2 million apparel is returned by 

consumers to physical retail stores and online stores. They are followed by retailers (7.1 

million towards wholesalers and 0.8 million towards manufacturers) and wholesalers (0.06 

million towards manufacturers). These returned apparel could be processed for further use 

and sale to another customer. Unfortunately, the likelihood that these products are damaged 

or out of fashion increases. 17% of retail respondents’ claims that they do not offer product 

returns anymore via standard sale options.  

 

Another way to get rid of obsolete inventory is to sell it with a discount on price during the 

clearance period. Volumes sold with a discount on price are highlighted in orange (Figure 5). 

Retailers are asked which discount percentages they apply and how much of the apparel is 

sold for this discount price. Bimodal peaks are found between respondents that use a price 

discount between 10 and 30% and respondents that use a price discount between 35 and 70%. 

Of all products that are sold with a discount on price (31%), 52% of products are sold with a 

price discount between 10 and 30% (55.8 million units), 48% of products with a price discount 

between 35 and 70% (50.8 million units). Also wholesale parties sell the inventory that they 

have left over at the end of the season with a discount on price to the retailer. They use price 

discounts between 15 and 25%, and sell with this strategy 37 million units further in the chain. 

Most manufacturers produce on order, when the order did not reach the initial customer it is 

difficult to find a party that is interested in that same personalized wear. Therefore, 

manufacturers often have to discount with high percentages (50-95%), which makes the 

difference in choosing between a different customer and commercial collectors of re-use 

smaller. 40.4% of manufacturers responded that they sell their unsold inventory to the same 

customers or other customers for a lower price.  

An alternative way to get rid of obsolete inventory is to dispose it to other parties. Sideward 

disposal is highlighted in red (Figure 5). In order to meet consumption of apparel in the Dutch 

market, 1.3 million of obsolete inventory is sold to outlets, 7.7 million to charitable collectors 

for re-use, another 7.6 million to commercial collectors for re-use, 0.6 million to recyclers and 

0.6 million for incineration. 3.8 million apparel is kept in store, goes to the stockroom of the 

store and the apparel company waits for another opportunity to get rid of it. Wholesale parties 

that participated on the survey did not mention they send obsolete apparel to recyclers and 

incinerators, this is an odd factor since the other type of respondents (retailers and 

manufacturers) did mention these options and brand marketers are known to have a hidden 

agenda with the unsold inventory. This factor can be clarified by the low number of 

respondents (16 respondents).  

4.3 SUB-DISCUSSION 

The numbers on obsolete inventory found in the empirical study are compared with industry 

averages found in literature. Throughput percentages found in literature are 65-70% 

(Peterson, 2016) and 65.6 for up-front orders, 77.6 for short term orders and 91.7% for 
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replenishment orders (Mattila et al., 2002). According to Desai et al. (2012) & Caro and Gallien 

(2010) the industry average of marked down apparel is 30%-40%. Thomassey (2010) estimates 

that this number holds at 33%. Conclusions of Mattila et al. (2002) resulted in 35.1% apparel 

sold with a discount on price of total volume sold. Ferguson and Koenigsberg (2007) found 

that Bloomindale’s sells 50% of their total sales with a discount on price. Same holds for Sull 

and Turconi (2008), who state that 50% is the industry average. A research among Dutch 

retailers in 2010 showed that 50% of all apparel is sold with a discount on price (Tap, 2010). 

The percentage of unsold inventory among retailers found in our research, is far below the 

numbers found in academic literature. Desai et al. (2012) states that the industry average of 

unsold items is close to 15%. Ferdows et al. (2004) claims it is even higher; an industry average 

between 17% and 20%. Ferguson and Koenigsberg (2007) declare that Bloomingdale’s has 9% 

left over. We tried to clarify why a difference in the numbers exist. First explanation could be 

that numbers found in literature are difficult to transform, since it could be rough estimations, 

definitions of industries are left out and samples are unknown. Another explanation could be 

that we did not talk to the right respondents in terms of geographies, company size, company 

type. Third reason could be that times have changed. Since 2008, the Dutch fashion retail is 

facing a decrease in profit (PC43, 2016). In 2010 Dutch apparel retailers earned a profit of 540 

million euro, in 2014 that was merely 93 million euro. In 2015 these numbers did not improve 

and it is in particular caused by an increase of cost (CBS, 2016). Therefore, companies are 

forced to focus on cost reduction and do not buy batches they are not sure to sell. Both 

obsolete inventory handling organisations and industry organisations notice that apparel 

companies better enhance their order quantities to the situation (PC30, 2016; PC47, 2016; 

PC54, 2016). 

Furthermore, we quantified the volumes in apparel send backwards in the network, 

forwarded in the network and sideward disposed to external parties. The volume of returned 

clothes by consumers is lower than expected. Online retailers often offer returns as one of 

their key customer services (de Leeuw et al., 2016). At online retailer Wehkamp, 1 out of 3 

sold products is returned by the consumers which would account for approximately 7.3 million 

apparel and non-apparel products each year (Textilia, 2016). Explanations for having a lower 

return level than expected in this research could be the low absence of online retailers in the 

sample.  

4.4 SUB-CONCLUSION 

Within this chapter we calculated the percentage of discounted and unsold apparel in 2015 of 

the apparel that is offered in 2015. Questionnaire surveys gave insight in the level of obsolete 

inventory in 2015: 2.3% at the level of production, 13.5% at the level of wholesale and 35.2% 

at the level of retail. 
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5. REASONS FOR OBSOLETE INVENTORY 

This chapter is concerned with the issue of finding reasons for having obsolete inventory in 

the apparel network. The chapter portrays research question 1c: Which characteristics 

influence the height in volume of discounted and unsold apparel in the Dutch apparel network? 

We start by describing the method used to find the characteristics that could influence the 

height of obsolete inventory. In the up following sections, the reasons found in the data and 

reasons named by the respondents are elaborated. In the last section, we will recapitulate on 

these results. 

5.1 METHODOLOGY 

Methodological sample selection and data collection are described in chapter 4.1. Specific 

data measures that are used in order to compose this chapter are elaborated here. We analyse 

the relation between obsolete inventory and the size of the company, fashion characteristics 

and order (quantity) characteristics. For this part of the thesis only the data set of retailers is 

used since it has the largest number of respondents (363), and bundling the data sets would 

difficult the degree of interpretability – the data differs in sample, measurement or 

manipulation of key variables, and procedure for data collection. We used quantitative data, 

multiple-response questions, single-response questions, Likert-scale and open ending 

questions.  

Same percentages of apparel sold with discount and unsold apparel 2015 are used as in 

chapter 4.1. In order to prepare the variables for further usage, a few methods have been 

used. Basic principle for calculating the percentages was to stimulate significance of the data 

and have a number of respondents as large as the data allows. First, the weighting factor is 

removed, since it does not matter for these type of calculations what the size of the company 

is (Ter Braak & Looman, 1986). Second, for unsold items respondents are asked for a 

percentage of the total apparel offered if the volume was too difficult to answer, for the 

respondents that had no percentage yet these numbers are added to the analysis. Third, 

skewness and kurtosis of the distribution were still high. Therefore, the Z values – skewness 

divided by the standard error of the skewness – are calculated for the percentages on 

discounted and unsold apparel 2015. Respondents with a Z-value higher than the absolute 

value 3.29, within a medium sample size of 50 to 300 respondents, are outliers (Kim, 2013). 

Therefore, these respondents are excluded, which accounted for 5 respondents on the 

percentage of unsold apparel 2015. It resulted in a number of respondents of 123 for 

discounted items and a number of respondents of 240 for unsold items. Fourth, skewness of 

both distributions was still high, analysis of log and square root are done in order to measure 

if normality could be improved. Both log and square root reduce the distance between the 

answers of the respondents (Bartlett, 1936). The square root values are used for analysis, since 

it lowered the skewness and the degree of interpretability was still adequate. Ultimately 

skewness of discounted items was 0.111 and skewness of unsold items was 0.591 (Ott, 2001).  
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The percentages of apparel sold with discount and unsold apparel 2015 are tested on the 

relation with certain characteristics. Statistical testing was carried out by one-way ANOVA 

comparison of means, paired sample t-test and Pearson correlation.  

Most variables are measured with a compare means one-way ANOVA test. This test calculates 

the means for subgroups for a dependent variable. The subgroups are formed by categories 

of an independent variable. The dependent variable in this research are the percentages of 

apparel sold with discount and unsold apparel 2015. The categories of the independent 

variables are defined by predefined single choice options or cut points that divide the sample 

in 2 or 3 equal groups in number of respondents (Ott, 2001). An example of how the results 

should be read and interpreted is based on the annual revenue characteristic found in table 

5. The answers on the question what the annual revenue of the company was in 2015 were 

predefined. In column 1 the mean percentage of discounted apparel is given per answer 

option. The second column show how much respondents fall under this category. For 

example; 60 respondents have answered to have an annual revenue less than 500,000. These 

respondents sell on average 18% of their total offer with a discount on price. Column three 

tells us that 17 of the 132 respondents did not answer the question. Column four tells us that 

the difference between the means given in column one are not significant (P>0.05). 

Significance in this case would mean that we can say that the difference between the means 

given in column one is correct within a confidence interval of 95%.  

A paired sample t-test was done for the basic and fashion apparel in total apparel offered in 

table 6. This test is chosen since it compares the means of two variables within the same group 

(Ott, 2001). The volume in apparel sold with discount and unsold is requested for both basic 

and fashion apparel, therefore the percentages of apparel sold with discount and unsold 

apparel 2015 can be calculated independently for basic apparel and fashion apparel. Column 

one tells us the mean percentage apparel sold for a discount price for the variable basic 

apparel and the variable fashion apparel. Column two tells us that 132 respondents gave 

answers. Column four tells us that the difference between the means given in column one is 

significant (P<0.05). Significance in this case would mean that we can say that the difference 

between the means given in column one is correct within a confidence interval of 95%.  

A Pearson correlation was done for ‘set order quantity’ in table 7 and relation discounted and 

unsold apparel in table 8. The relation between the dependent variables and ordinal variables 

are measured by means of a Pearson correlation. The Pearson correlation gives a number 

between -1 and 1 that indicates whether the variables are related. It is a simple statistical 

measurement that does not make a distinction between independent and dependent 

variables. Caution should therefore be in drawing conclusions on the results.  

Overall results for apparel sold with a discount price and unsold apparel are observed and 

documented in appendix 6. Results are only reported in this chapter when statistically 

significant, almost significant or when there are remarking differences in means (p<0.05). This 

research does not claim to seek causality in the results – a relation between variables does 
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not display the immediate cause of an effect – but the research aims to outline found 

statistical relations and tests by logic and qualitative analysis if these results are plausible. 

5.2 RESULTS 

5.2.1 RESULTS FOUND IN DATA 

The size of the company is measured in the annual revenue of 2015, number of employees 

and number of (online) retail locations (Table 5). Although the differences in means are not 

statistically significant, it is remarkable to see that companies with an annual revenue higher 

than 5 million euro sell more of their total apparel offered with a discount price (37.1%) and 

have less unsold inventory (3.5%) than the other group of respondents. It is expected that if 

the number of large companies participating in this research would increase, significance 

would increase. The remark is supported by the significant difference between the mean 

unsold inventory at companies with more than 100 employees: 2.1% compared with 8.6%, 

5.2%, 5.3% and 7.0%. Furthermore, companies with more than one retail location sell 

significantly more of their total apparel offered with discount prices than companies with one 

retail location (25.5% compared with 19%). These results suggest that larger companies might 

sell a larger amount of their total apparel offered with a discount on price then small 

companies, but at the same time have a smaller amount of their total apparel offered unsold. 

This finding seems sensible since these type of retailers have advanced personalized 

information systems, more consumer data available, and have the possibility to shift inventory 

inter-store.  

Table 5: Company size characteristics on the percentage of apparel sold for a discount price and 

the percentage of apparel unsold.  

Company characteristic Percentage apparel sold for a 
discount price of total offer 

(N=132) 

Percentage apparel unsold of total 
offer 

(N=240) 
 Mean N N miss P-value Mean N N miss P-value 
Annual revenue 2015         

 Less than 500,000 euro 18.0% 60 17 0.058 6.6% 114 34 0.218 

 500,000 to 1 million euro 19.9% 24   5.1% 43   

 1 to 2 million euro 29.9% 12   8.4% 21   

 2 to 5 million euro 23.0% 14   5.1% 20   

 5 million euro or more 37.1% 5   3.5% 8   

Number of employees         

 1 employee     8.6% 42 2 0.027* 

 2-9 employees     5.2% 147   

 10-49 employees     5.3% 34   

 50-99 employees     7.0% 8   

 100 employees or more     2.1% 7   

Number of retail locations         

 1 retail location 19.0% 93 1 0.048*     
 More than 1 retail location 25.5% 38       

Online and offline presence         

 Physical retail store(s) 20.1% 102 - 0.275 5.7% 181 - 0.780 

 Online store(s) 7.8% 2   3.9% 4   

 Physical and online retail store(s) 23.3% 28   6.0% 55   

* Indicate a significant difference with P < 0.05. ** Indicate a significant difference with P < 0.01.  
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Online and offline presence is measured since Omni-channel – Online and offline sale 

integration – is one of the main challenges of retailers (PC21, 2016; PC43, 2016). The 

differences in means between physical retail stores, online stores and companies that offer 

both option is not significant due to the low amount of online stores questioned. But the 

difference is remarkable; online stores sell less apparel with discount and have less unsold 

apparel with regard to their total apparel offered (7.8% and 3.9%) in comparison with physical 

retail stores (20.1% and 5.7%). However, companies that use both physical and online retail 

stores sell more apparel with a discount on price and have more unsold apparel with regard 

to their total apparel offered (23.3% and 6.0%). This gives an indication that online stores have 

less obsolete inventory than physical stores and companies that use both channels have the 

most obsolete inventory (Table 5). These finding are in line with the current trend that 

retailers find difficulties in using Omni-channel strategies. Apparel sold via multiple channels 

makes it rather complex to manage inventories. The integration of inventory management for 

both channels is not a standard yet (PC21, 2016). In order to statistically test these findings, 

further research should be done among online retailers. 

 

We tried to measure if the fashion factor in apparel had influence on the volume of obsolete 

inventory. Respondents are asked to split their volume offered, volume sold with discount and 

volume unsold in 2015 into basic apparel and fashion apparel (Table 6). With the paired 

sample T-test we found that the mean percentage of basic apparel sold with discount is 12.8% 

of the total volume basic apparel, which is less than the 26.6% for fashion apparel. This is in 

line with logic argumentation that product obsolescence is caused by the fashion factor of 

apparel (PC30, 2016; PC43, 2016; PC71, 2016; PC84, 2016). A contrasting finding is that a larger 

percentage of the total volume offered remains unsold looking at basic products (10.5%) than 

looking at fashion products (7.9%). This difference can be explained by the fact that 

respondents are asked to give the volume that is not sold in 2015. Further exploration of the 

data tells us that these respondents hold part of their basic unsold apparel to offer in the next 

year, 2016. 

Furthermore, respondents are asked to give an indication on how many weeks they think the 

apparel is sellable. Respondents that think their basic apparel is sellable for less than 26 weeks 

sell a larger percentage of their total volume of basic apparel with a discount in price (25%) 

than companies that declare that their basic apparel is sellable for more than 26 weeks 

(16.8%). Respondents that declare fashion apparel have a longer expiration date than 26 

weeks, have in percentage terms more unsold apparel (9.6%) then respondents that say the 

expiration date is shorter (5.1%). We found that basic apparel has a longer expiration date 

than fashion apparel (Table 6). These numbers indicate that the companies that value the 

basic apparel as a product with a longer expiration date and companies that value the fashion 

apparel as products with a shorter expiration date – the ‘correct’ interpretation – have less 

obsolete inventory. These findings underline the statement done in the qualitative analysis 

that the more fashion factor apparel have, the more apparel is left over in the end. Companies 
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that value their product portfolio with the matching expiration date – fashion apparel has a 

short expiration date and basic apparel a long expiration date – have less unsold inventory. 

Moreover, the influence of purchasing price on the percentage of apparel sold with a discount 

on price and unsold apparel is measured (Table 6). In order to do so, the annual revenue of 

2015 is divided by the total volume of apparel offered. Retailers that receive 82 euro or less 

per unit have less unsold inventory than retailers that receive more than 82 euro per unit (4% 

over 6.1%). Qualitative research indicated that high luxury brands make fewer use of discount 

on prices and prefer destruction of apparel over re-use (PC30, 2016; PC71, 2016; PC84, 2016). 

However, there is no significant proof found for these statements. 

Table 6: Fashion characteristics on the percentage of apparel sold for a discount price and the 

percentage of apparel unsold.  

Fashion characteristic Percentage apparel sold for a 
discount price of total offer 

(N=132) 

Percentage apparel unsold of total 
offer 

(N=240) 
 Mean N N miss P-value Mean N N miss P-value 
Apparel in total apparel offered (paired sample T-test)       

 Basic 12.8% 132 - 0.000** 10.5% 166 - 0.031* 

 Fashion 26.6%  -  7.9%  -  

Weeks that basic apparel is sellable         

 1-26 weeks 25.0% 39 46 0.019*     

 More than 26 weeks 16.8% 47       

Weeks that fashion apparel is sellable         

 1-26 weeks     5.1% 190 15 0.001** 

 More than 26 weeks     9.6% 35   

Revenue received per unit         

 82.- euro or less     4.0% 79 92 0.017* 

 More than 82.- euro     6.1% 69   

* Indicate a significant difference with P < 0.05. ** Indicate a significant difference with P < 0.01.  
 

Alongside the fashion factor, the respondents are asked questions on characteristics that 

define the context in which a company has to set order quantities (Table 7). Respondents that 

have to wait more than 25 weeks on their first order of new fashion apparel have more unsold 

apparel in percentage (7.1%) than respondents that have to wait a shorter amount of time 

(5.2%). In qualitative analysis we heard that the shorter the lead time, the less inventory sold 

for a discount price (PC54, 2016). Unfortunately, this statement lacks supporting evidence, 

but according to these numbers we can at least indicate that companies with a shorter lead 

time have less unsold inventory. The responsiveness of the company is mainly dependent on 

the lead time, but also on the times a company orders batches a year. There is significant proof 

that respondents that order 1 to 6 times a year have 8% unsold apparel, respondents that 

order 7 to 49 times a year have 4.9% unsold apparel and respondents that order 50 or more 

times a year have 4.8% unsold apparel. These numbers show that the shorter the time span 

in which the company has to forecast order quantities, the less unsold inventory they have 

left. The same conclusion can be found in the number of collections a company proceeds in 

their strategy. Some adopt two collections, based on the winter and summer season, others 
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more. And some choose to offer new items every week, without the harsh cut of a collection 

(PC21, 2016; PC30, 2016).  

Several variables that could have influence on the quantities a company orders are tested on 

the level of importance according to the respondent on a level of 1 to 5. Only a weak, but 

significant correlation coefficient of 0.185 is found between the importance of using sale 

history in defining the order quantity and the volume of apparel sold with a discount price 

(Table 7). This indicates that the more important sale history is found in defining order 

quantities, the more apparel is sold with a discount price with regard to the total volume 

offered. This is underlined by the qualitative statement that often, the period that apparel is 

sourced and the period that apparel is available in store do not overlap. This means that there 

is (almost) no time to anticipate on feedback of consumers. Actors in the chain are not fully 

aware of the success or failure of the products they serve since they already have their mind 

set on the upcoming collection, it’s a gamble (PC21, 2016; PC30, 2016). 

Table 7: Order (quantity) characteristics on the percentage of apparel sold for a discount price and 

the percentage of apparel unsold.  

Order (quantity) characteristic Percentage apparel sold for a 
discount price of total offer 

(N=132) 

Percentage apparel unsold of total 
offer 

(N=240) 
 Mean N N miss P-value Mean N N miss P-value 
Lead time new order fashion apparel         

 1-25 weeks     5.2% 127 40 0.047* 

 More than 25 weeks     7.1% 73   

Times ordered a year basic apparel         

 1-6 times     8.0% 59 51 0.012* 

 7-49 times     4.9% 59   

 More than 50 times     4.8% 71   

Set order quantities (Pearson 
Correlation) 

        

 Importance of sale history 0.185 132 - 0.034*     

Order quantity based on computer 
information systems 

        

 Yes     9.8% 9 1 0.000** 

 Yes. but adjusted manually     4.0% 98   

 No. manually     7.0% 132   

Returns unsold inventory to suppliers         

 Yes 18.8% 90 7 0.012*     

 No 27.5% 35       

* Indicate a significant difference with P < 0.05. ** Indicate a significant difference with P < 0.01.  
 

Respondents are asked if they define their order quantities based on computer information 

systems. Respondents that use computer information systems and make manual adjustments 

when needed, have the least unsold inventory (4%). Respondents that define order quantities 

manually have more average unsold inventory in percentages (7%) (Table 7). The qualitative 

analysis suggested that human mistakes could have influence on obsolete inventory. Examples 

are adding an extra 0 to an order quantity or ordering a full size table (XS to XXL) while only 

needing the size M (PC54, 2016). This statement is in line with the statistical finding that 

respondents that define order quantities manually have more unsold apparel than companies 
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that use the help of computer information systems. However, respondents that fully rely on 

their computer information systems in defining order quantities, have the most average 

unsold inventory (9.8%). Reasons for this remarkable finding could be that apparel products 

mostly come with a fashion factor. Colours, designs, trends and seasons change over time, 

which makes it non-effective to base order quantities solely on historical data. This finding is 

underlined by the positive correlation found between the use of sale history to define order 

quantities and unsold inventory (Table 7). 

Retailers that have the possibility to return their unsold inventory to their suppliers, have on 

average a smaller percentage of apparel that they sell with discount to consumers, 18.8% 

compared with 27.5% for retailers that don’t send apparel back to their suppliers (Table 7). 

The same finding is found in qualitative analysis where is stated that holding inventory 

involves a certain risk and that it is a better scenario for a company when someone else is 

taking over that risk (PC19, 2016; PC54, 2016). 

Lastly the relation between the two variables that form obsolete inventory has been 

researched, namely percentage of apparel sold for a discount price and percentage of apparel 

unsold. There exists a positive relation of 0.388 between the percentage of apparel sold for a 

discount price and percentage of apparel unsold. This indicates that when a respondent has a 

high percentage in apparel sold with a discount on price, it is most likely this respondent also 

has a high percentage of apparel unsold (Table 8). However, the structure of the data follows 

that unsold apparel, discounted apparel and apparel sold for the initial price form 100 percent. 

It is therefore not completely striking that these numbers correlate. What we at least can 

notify that it is not a negative correlation. A high level of discounted apparel does not mean a 

company has less unsold inventory. We therefore can state that discounting products is a 

strategy to get rid of obsolete inventory, not to diminish obsolete inventory. Companies that 

appoint discounting as their strategy to diminish obsolete inventory therefore are fighting an 

effect, not the cause.  

Also the discount prices that are used by the respondents has been analysed. Companies that 

only offer their apparel with discounts ranging between 10% and 30% sell 13.5% of their total 

offer during the clearance period. Companies that offer their apparel with discounts ranging 

between 30% and 80% sell 14.6% of their total offer during the clearance period. These 

companies still could build up their discount prices, but they do that within the range that is 

provided. The difference between 13.5% and 14.6% is not that large. Using high discounting 

factors (30%-80%) therefore does not necessarily means a company sells more. Companies 

that use discount percentages in both the ranges (10% to 30% and 30% to 80%) sell 23% of 

their total offer with a discount on price. This gives the indication that companies that are 

building up their discount percentages with larger intervals, sell more apparel with a discount 

on price. On the other hand, the percentage unsold apparel of total offer is 2.4% for companies 

using 10% to 30%, 4.7% both using 10% to 30% and 30% to 80%, 9.9% for companies using 

30% to 80%. This gives the indication that offering your left over apparel with large discounts 



42 
 

would not directly mean your company has less unsold apparel left over than others have, it 

even leaves you with more unsold apparel.  

Table 8: Relation percentage of apparel sold for a discount price and the percentage of apparel 

unsold. 

Relation discounted and unsold volumes Percentage apparel sold for a 
discount price of total offer 

(N=132) 

Percentage apparel unsold of total 
offer 

(N=240) 
 Mean N N miss P-value Mean N N miss P-value 
Relation discounted and unsold percentage         

 Pearson Correlation 0.388 125 - 0.000** 0.388 125 - 0.000** 

Most used discount % during clearance period        

 30% or less 13.5% 26 - 0.012* 2.4% 23 106 0.008** 

 More than 30% 14.6% 6   9.9% 7   

 Both (30% or less and more than 30%) 23.0% 100   4.7% 104   

* Indicate a significant difference with P < 0.05. ** Indicate a significant difference with P < 0.01.  
 

The qualitative analyses highlighted that obsolete inventory could occur if returns from 

consumers, both via online and offline retail, are not brought back into the chain but are 

disposed (PC21, 2016; PC30, 2016; PC75, 2016). However, we did not find statistical evidence 

on that statement, but current results seem promising; 5.3% unsold apparel at respondents 

that resell returned apparel against 7,3% unsold apparel at respondents that are not sold in 

sale anymore (Appendix 6). 

Another finding found in the qualitative analysis is that the chance of missed demand is of 

larger value to the apparel company than the chance of having leftovers. Therefore they make 

sure they have enough inventory on hand  (PC30, 2016). No statistical evidence has been 

found if the importance of having safety stock for a company has influence on the amount of 

obsolete inventory (Appendix 6). 

5.2.2 REASONS GIVEN BY RESPONDENTS 

Manufacturers, wholesalers and retailers answered on what they think is the reason that they 

have unsold inventory. The survey questions related to it are measured for producers in a 

multiple choice form and for wholesalers and retailers in an open question form with pre-

coded answers. Note that this question only covers unsold inventory, not inventory sold with 

a discount on price. And note that it is a multiple choice question, a respondent could have 

given all answers or less. Therefore, the numbers do not add up to 100 percent.  

67.9% of the manufacturers mentioned damages on the product or production failures as a 

reason why these apparel is not sold. This is confirmed by qualitative analysis; manufacturers 

may have second choice options due to product damages and production failures (PC67, 2016; 

PC84, 2016). Second, manufacturers may have unsold inventory due to buyer dropouts caused 

by bankruptcies and payment defaults (PC67, 2016; PC84, 2016). 22.6% of the manufacturers 

said this is a reason for them to have unsold apparel. Third, qualitative analysis showed that 

most manufacturers produce on order, but it might occur they already start textile sourcing 

before receiving the actual order (PC54, 2016). 
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Figure 6: Manufacturer: reasons for having unsold inventory 

 

The last two reasons for having unsold inventory follow from that argument. 15.1% of the 

respondents did not sell their safety stock. Reasons could be disappointing sales of own 

company or (re)orders that are smaller than expected. Another 15.1% of the respondents 

holds inventory for customers as a stock service, customers that did not take up full produced 

quantities, the manufacturer has left overs (Figure 6).  

 

Figure 7: Wholesaler: reasons for having unsold inventory 

 

Wholesale parties receive order quantities from their buyers based on samples. From that 

moment it is up to the wholesale party to make a decision on the order quantity they place at 

their suppliers. Do they proceed if order quantities are low, do they order extra inventory for 

re-orders and do they order quantities for own sale directly to consumers? Unsold inventory 

could occur due to disappointing re-orders or buyer drop outs (PC21, 2016). These unsold 

boxes should be shifted toward (another) customer since new apparel become more up-to-

date. 56.7% of respondents mentioned this as one of the reasons they have unsold inventory. 

Other reasons are that the apparel have a wrong colour or size (18.8%), the price is not set 

correctly (12.5%) or apparel did not meet product specifications (6.3%) (Figure 7). 
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Figure 8: Retailer: reasons for having unsold inventory (Conclusr Research, 2016) 

 

Wrong size, fit of colour is given as a reason for having unsold inventory by 32% of the 

respondents. This finding is underlined by qualitative data, were is stated that most unsold 

inventory consists of the small and large sized apparel. The chance of missed demand is of 

larger value to the apparel company than the chance of having leftovers. Therefore, they make 

sure they have enough apparel of all sizes on hand  (PC30, 2016). Consumer demand could 

appear to be different than expected due to several other reasons, for example wrong colour 

or washing (PC30, 2016), wrong style (PC87, 2016). But most of the time, the reason for not 

selling is unknown and the reason is generally phrased as ’did not succeed’ (PC30, 2016). This 

statement is in line with the quantitative finding that 13% of respondents said that their offer 

did not meet consumers demand. Other reasons are too much apparel on hand (12%), 

damages (7%), incorrect price setting (6%) and weather conditions (5%) (Figure 8). Last 

argument is also appointed by qualitative analysis of the changing weather seasons (PC43, 

2016). 

5.3 SUB-DISCUSSION 

We tested if found results on the reasons behind obsolete inventory are supported by 

literature. These findings eventually resulted in chapter 6, where we propose multiple ways 

to reduce obsolete inventory. At each strategy the associated reasons behind obsolete 

inventory are noted. 

5.4 SUB-CONCLUSION 

This chapter is concerned with finding reasons of having obsolete inventory. We found 

multiple characteristics in the data that might define the height of obsolete inventory: The 

size of the company, online and offline presence, revenue earned per unit, fashion factor, 

assumed expiration date, lead time, times ordered, sale history, the use of PC information 

systems, returns to supplier, and the relation between unsold and discounted apparel. 

Reasons for having obsolete inventory named by the respondents itself are: second choice 

options (damages and production failures), customers are unable to pay, wrong size, fit or 

colours, and new clothes are more up-to-date so the old clothes are discarded.  
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6. REDUCTION OF OBSOLETE INVENTORY 

This chapter is concerned with the issue of exploring possible interventions to diminish the 

amount of obsolete inventory. The chapter portrays research question 2: What are possible 

interventions to diminish the amount of obsolete inventory at companies in the Dutch apparel 

network? The chapter is based on a literature and media review. We will elaborate on product 

life cycle management, supply chain integration, postponement, and information systems. In 

the last section, we will recapitulate on the results.   

6.1 SUPPLY AND DEMAND DYNAMICS 

Companies benefit from a low obsolete inventory rate. it is therefore assumed that they have 

a positive attitude towards reducing their obsolete inventory. However, some companies do 

a better job than others when it comes to obsolete inventory reduction. This chapter describes 

some of the key challenges and may serve as inspiration for companies to start projects in 

reducing their obsolete inventory. The evaluations in this chapter are not a set of guidelines 

since it is case dependent which method works best and how well companies do incorporate 

current business processes on obsolete inventory reduction. 

In general, obsolete inventory is caused by a mismatch in supply and demand. The complexity 

of the nature of forecasting order quantities in the fashion apparel supply chain can be 

described by the interaction of two main variables, namely lead time and prediction of 

consumer demand (Inaba, 2012). It is therefore of high interest to bring supply and demand 

close to one another. Ideally, a system that would deliver apparel within a day, or even hours, 

as they are sold to a consumer. This would have major implications for inventory 

management, sourcing, and production. To come closer to this ideal system, we foresee the 

integration of product life cycle management, supply chain integration, postponement and 

information systems as building stones to reduce time in the supply chain. These strategies 

require radical changes in current supply chains. Solutions that follow this line of 

argumentation but are of lesser influence on current business processes are therefore also 

adapted in this chapter.  

6.2 PRODUCT LIFE CYCLE MANAGEMENT 

Product life cycle management is highly relevant for products with short life cycles such as 

fashion apparel (Şen, 2008). A product life cycle can be dividend in the following stages:  

Introduction, growth, maturity, decline and end-of-life (Ahiska & King, 2015). One very 

important aspect to take into account when talking about the life cycle of a product is the 

product portfolio. Apparel products may differ in their life cycle characteristics, their time on 

the market and demand variability (Seifert et al., 2016). In chapter 5 we found that companies 

have more obsolete inventory if they do not separate basic and fashion clothes as two 

different products that need different order policies. Basic apparel has a longer product life 

cycle and can therefore be replenished. Fashion inventory modelling is mostly done by the 

newsvendor modelling. Characteristics of the newsvendor model are high demand 
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uncertainty, one and a short selling season without replenishment, and relatively simple cost-

revenue structures with mark downs (Choi & Chiu, 2012). A product portfolio with basic and 

fashion clothes is a product distinction in its simple form. Other product types could be best-

selling items or never out of stock items. A company that wants to reduce obsolete inventory 

needs to know their product portfolio and the corresponding product life cycle.   

6.3 SUPPLY CHAIN INTEGRATION 

Tackling the obsolete inventory problem requires collaboration and integration of the whole 

supply chain. Actors that are operating as an individual producer, wholesaler, or retailer 

without inclusion of other supply chain members, are at risk of limiting their opportunities. All 

parts of the supply chain should be harmonized in order to meet and adapt to consumer 

demands (Peterson, 2016). Supply chain management performance involves processes, 

occupations, actions, relations and paths alongside products, services, information and 

financial transactions flow through and between companies (Gattorna, 2015). Reducing 

obsolete inventory requires a supply chain that is led by consumer demand (Burton, 2013), 

has a time focus (Peterson, 2016), is responsive (Tyler et al., 2006), flexible (Christopher et al., 

2004) and agile (Christopher & Lee, 2004). In chapter 5 we found that a lower lead time and 

frequently ordering small quantities results in less unsold inventory, which is in line with the 

argument that a responsive and flexible supply chain is needed.  

Zara is well known for their operations and supply chain management. Ortega, the founder of 

Zara once said; “You need to have five fingers touching the factory and five touching the 

customer”. The fast fashion company built a responsive supply chain wherein they design and 

distribute new apparel items within 15 days, have 50% of manufacturing in house, hold little 

inventory at shops, ship small quantities to their retail locations, and shift inventory amongst 

their retail locations. They have strict rules for order placing and receiving, add price tags to 

clothes before shipments and provoke exclusivity by allowing stock outs. Three principles are 

found in Zara’s strategy that put them on this position. First, both real data and forecast 

information is quickly transferred from consumer to designer, procurement, manufacturing 

and distribution. Second, they invest in every opportunity that could improve the speed and 

responsiveness. Third, Zara invests in production and distribution facilities. Complicated 

products are made in house and basic products are outsourced. These characteristics have 

major influence on the obsolete inventory; 5% to 20% of apparel is sold with a discount on 

price and 10% of products are unsold (Caro & Gallien, 2010; Desai et al., 2012; Ferdows et al., 

2004; Tokatli, 2008). A disadvantage of a responsive supply chain could be that, through the 

need of fast manufacturing, manufacturers are put under pressure to deliver quantities within 

a time span that is infeasible.  

6.4 POSTPONEMENT 

Postponement of business processes that are needed to finish an apparel product is 

implemented since the shorter the time span, the more promptly a company can respond to 
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demand signals. A decoupling point in the supply chain divides two phases: first phase where 

future demand is based on a forecast and a second phase were demand is based on actual 

data. Postponement of the process ensures order quantities are based on the second phase 

(Chaudhry & Hodge, 2012). Postponement of business processes challenges the inflexibility of 

lead times. Therefore it has proven to be a method to diminish obsolete inventory, but also to 

reduce the cycle stock and safety stock (Wong et al., 2011). Furthermore, postponement has 

the potential to reduce obsolete inventory at wholesalers and retailers caused by wrong size, 

fit (Senanayake & Little, 2010), color (Yeh & Lee, 2015) and out-of-fashion items (Chaudhry & 

Hodge, 2012). In chapter 5 we found that these product characteristics often cause obsolete 

inventory. There are multiple types of postponement, playing with the range between 

standardization and customization. First is mass customization – the postponement of product 

development or manufacturing. Also postponement of logistics is described (Chaudhry & 

Hodge, 2012).  

6.4.1 MASS CUSTOMIZATION: PRODUCT DEVELOPMENT POSTPONEMENT 

Postponement of product development means that design, development and production are 

delayed until consumer demand is known. This type of postponement is especially applicable 

for fashion apparel with new designs every season (Table 9). A consumer co-designs an 

individual product by giving preferences on style, fabric, color, pattern, and size. It is often 

done with the help of CAD technology or skilled assistance. A variation on product 

development postponement is fit customization. Consumers measurement can be taken by a 

body scan (Peterson, 2016). Both types of customization are less common in use since changes 

are required in current manufacturing technologies and advanced measures should be taken 

to capture consumer preferences. These days, design and fit customization technology has 

become more affordable and available (Senanayake & Little, 2010).  

 

An example of product co-design is SAMAND’ OR in Tokyo, Japan. They co-create a flat-knitted 

apparel product in dialogue with the consumer. Consumers can seek inspiration by fashion 

magazines, samples of knitted fabric, color charts, and garment samples in the boutique in 

Tokyo. They are assisted by a skilled employee, who also helps with taking measurements. The 

consumer may decide to make the order and makes it official by direct payment. The product 

specifics are directly send by e-mail to the manufacturer in Wakayama. The apparel product 

is manufactured and directly delivered to the consumers’ home address or at the retail shop, 

depending on preferences. Lead time – including design, production, and transportation – 

yields 5 to 10 days. Consumers are free to return the apparel and consumer data can be used 

in the case of repeated orders. The sell-through percentage of SAMAND’ OR is 90% to 100%, 

compared with the sell-through percentage found in this research of 65,8% amongst retailers. 

Other benefits found were a lower level of lost sales, all products sold for the initial price, no 

inventory, no seasonal sales and local production (Peterson, 2016). Other examples are Lands’ 

End with online selection of measurement, style, fabric, and fit. And Brooks brothers by the 

use of 3D body scanners for measurement and selection of style, fabrics, and design features 

(Infor, 2014).  
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6.4.2 MASS CUSTOMIZATION: MANUFACTURING POSTPONEMENT 

With manufacturing postponement, part of manufacturing activities is postponed. The clothes 

are hold in stock in a neutral from until demand is more visible. This type of postponement is 

especially applicable for basic and fashion apparel with new styles on a repeated design (Table 

8). It is the most applied postponement in the field, since it does not require other 

manufacturing techniques (Senanayake & Little, 2010). An example of manufacturing 

postponement is applied by Zara. They buy 50% of their fabrics undyed on forecasts (Chaudhry 

& Hodge, 2012). A more evolved strategy is used by the Benneton group, coloring of finished 

products is postponed until customer requirements are known via EDI systems. This strategy 

resulted in less unsold inventory (Li & Wang, 2013).  

 

6.4.3 LOGISTICS POSTPONEMENT 

With logistics postponement, the movement of finished goods is postponed. This type of 

postponement is especially applicable for finished basic apparel (Table 9). Examples of 

postponement for manufacturers and sourcing intermediaries are suspension of labelling and 

packaging until orders are received from retailers (Wong et al., 2011). 

 

As indicated in chapter 5, large companies might have less unsold inventory since they have 

the possibility to swap clothes between retail locations. Unfortunately, that is not the case for 

smaller independent organisations. Both Inretail and FashionExpert examined possibilities for 

retailers to swap apparel with other retailers. FashionExpert found that there is a demand for 

an independent platform where retailer can offer their unsold apparel and buy apparel that is 

highly demanded in their shop (Fashion Experts, 2015). Inretail is currently testing an app, 

called Goods on Tap, that delivers this service. It is an application that gives SME’s the 

possibility to sell/buy slow selling inventory to/from a competitor/colleague. Purpose of this 

tool is both commercially minded and a way to reduce waste (PC21, 2016).  

 
Table 9: Postponement and product types. Based on description by (Chaudhry & Hodge, 2012). 

Type of postponement Activities postponed Product type 
Product development Design, development and production Fashion apparel 
Manufacturing Manufacturing activities Fashion apparel 

Semi fashion apparel  
Basic apparel 

Logistics Final movement of finished goods Basic apparel 

 

6.4.4 ONSHORE PRODUCTION 

Lead time can be shortened by postponement, but also by bringing production nearby (PC84, 

2016; Peterson, 2016). For many years the trend has been that apparel companies source their 

apparel in low-wage countries. Initially, incentives were low wages, cost reductions and 

incremental revenues. Burton (2013) states that this strategy has many hidden costs and now 

is the time to take a fresh look to that strategy. One of these hidden costs is obsolete 

inventory. A strategy that has been named in favour of both environmental and financial cost 

is dual sourcing. Dual sourcing means that the first order is placed at an offshore supplier and 
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when demand appears to be higher than ordered quantity, a second order is placed at an 

onshore supplier. The offshore supplier is situated far, but production is cheap. The onshore 

supplier is nearby, but more expensive (Rosič & Jammernegg, 2013).  

6.5 INFORMATION TECHNOLOGY 

Firms recognize that digital technologies play a role in formulating a sustainable business 

model (Senanayake & Little, 2010). As earlier said, obsolete inventory is caused by a mismatch 

in supply and demand. It is therefore of interest to the company that the time that is needed 

to identify opportunities in the market is limited (Christopher & Peck, 1997). The end goal is 

to close the communication loop between end users and design, procurement, production, 

and distribution (Ferdows et al., 2004). Two factors are important in capturing the demand, 

namely tracking own supply chain by means of electronic data interchange and identifying 

trends in the market. As found in chapter 5, less obsolete inventory is vivid in case of an 

interaction between information systems and humans in order to set order quantities. It is 

therefore of high importance that a company does not only keep eye on sales in own supply 

chain, but also on opportunities that are arising outside of the company.  

6.5.1 ELECTRONIC DATA INTERCHANGE 

Companies that cover part of the apparel supply chain and outsource business processes, 

know what a downward customer buys, but not what he sells. Information on consumer 

preferences are therefore delayed and in a sector that is highly affected by fashion, every day 

counts. Information technology has the potential to improve stock control and service, reduce 

operational costs and increase profits in the supply chain (Hadjiconstantinou, 2012). The 

information technologies electronic data interchange (EDI), bar-coding, internet, material 

requirement planning (MRP) and radio frequency identification systems (RFID) are widely 

used in the apparel industry. Moderately used information systems are customer relationship 

management systems (CRM), enterprise resource planning systems (ERP), extranet, intranet, 

supplier relationship management systems (SRM), and computer aided design systems (CAD) 

(Kumar & Thavaraj, 2015). 

Within this research we want to highlight the use of EDI between wholesale and retail parties. 

EDI is known as “an inter-organisational exchange of business documentation in a structured, 

machine process form” (Pirone, 2010). In other words, it is the exchange of information 

between two parties via the computer. The use of EDI has a positive effect on inventory 

management, cost reduction and the responsiveness towards consumer demands (Weber & 

Kantamneni, 2002). EDI is often implemented in combination with contract in shared 

ownership (consignment/VMI). The contracts may include quantity flexibility, quantity 

discounts, backup agreements, return policies, buy back policies, incentive mechanisms, and 

revenue sharing (Giannoccaro & Pontrandolfo, 2004). Execution of EDI is preferably done with 

a language standardization given by GS1 (PC25, 2016). Few examples of this integration are 

given on a GS1 conference.  
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Triumph, an underwear wholesaler and retailer, aims to implement EDI with retail customers. 

Currently they implemented this system with 10% of all clients. Benefits they found in the field 

by implementing EDI were automatic replenishment, fast order entry, fast delivery, less errors, 

less missed consumer demand, less administration time, less administration cost, automatic 

receipts and higher velocity. Dobotex is a wholesale organisation with a licence on never out 

of stock products (socks and underwear) for various brands (incl. PUMA). They improved the 

replenishment of sizes that were out of stock and therefore improved the revenues of a 

retailer with 40%. Micro fashion, a wholesaler in menswear saw benefits in shorter lead times, 

increased revenues and a closer connection with consumers. The companies saw also 

difficulties in integrating EDI, VMI/consignment and GS1. Retailers are at first reluctant in this 

integrated collaboration due to start-up costs, lack of understanding and fear; integrating 

these systems requires a certain transparency in sale data. It therefore takes time and energy 

to build up a relationship with the customer that allows this transparency. Another degree of 

difficulty is the probability that inventory at a retailer reduces while it is not documented as 

sales, for example damaged apparel or stolen apparel. Another difficulty is that the apparel 

sector in the Netherlands mainly exists of private label specialty stores that have their own 

information systems and many small retail shops, there are almost no dominant retailers that 

force other actors in the chain to integrate information systems. Lastly, VMI/Consignment may 

decrease the obsolete inventory at retailers, but it does not necessarily mean that this is also 

the case for wholesalers (PC25, 2016). None of the companies did mention a decrease in 

obsolete inventory as a benefit, but literature states that obsolete inventory decreases with 

the further integration of information systems in the supply chain (Lee et al., 2016). 

VMI/consignment can be a strong inventory management tool if obsolete inventory and 

supplier management are monitored in order to insure the system is preventing obsolete 

inventory, not increasing (Pay, 2010). 

6.7 SUB-DISCUSSION 

Two larger contexts are important in choosing an obsolete inventory reduction strategy. First, 

obsolete inventory is caused by a mismatch in supply and demand. This mismatch can also 

work the other way around; having missed demand since the apparel is not available in shop 

at the time a consumer asks for it. Focussing on obsolete inventory requires a better match in 

supply and demand and can therefore also benefit in sales that otherwise would have been 

missed. On the other hand, this research is focussed on reduction of obsolete inventory since 

it is the main strategy in the waste hierarchy. Price and Joseph (2000) argue that the waste 

hierarchy is incomplete since a reduction in demand should be the most preferred option. 

Focussing on a reduction in consumer demand requires the most effort, but has significant 

and direct impact on waste reduction. The last argument is not of interest of apparel 

stakeholders, but is important to keep in mind when choosing direction in diminishing 

obsolete inventory strategies.  
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6.8 SUB-CONCLUSION  

This chapter is concerned with searching for ways that could reduce obsolete inventory. We 

recommend organisations to focus on product life cycle management, supply chain 

integration, mass-customization (postponement of product development and 

manufacturing), logistic postponement, local production, and information technologies. 
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7. CONCLUSION 

This research maps obsolete inventory in the Dutch apparel chain and recommends business 

models and processes that could be adapted to diminish obsolete inventory. Semi-structured 

interviews and questionnaire surveys were used to capture the context, quantities, flow and 

characteristics of obsolete inventory. Literature and media review gave insight in the business 

models and processes that are currently used to diminish obsolete inventory. We will briefly 

describe the conclusions per research question. 

What is the role and responsibility of actors in the Dutch apparel network on the 

handling of finished apparel products? 

 

In order to set the scenery of where obsolete inventory occurs, an abductive analysis was 

needed to structure the roles and responsibilities in the apparel network. The theory found in 

literature and content from the interviews is merged and resulted in a network structure 

proposition of all actors involved in the Dutch apparel industry. We found that manufacturers 

perform value adding activities ranging between simple assembly and complete design, 

production, distribution, and sales. At the production stage we have already faced some 

complexities: customers need to order productions lines for future demand, manufacturers 

need constant confirmation of each step, and most deliveries come with a 5-10% range on the 

quantity ordered.  

The orders are directly placed by brand marketers and retailers, or via sourcing intermediaries. 

Sourcing intermediaries that do not take ownership over the product are generally referred 

to as agents. Sourcing intermediaries that do take ownership over the product are referred to 

as wholesalers. Another type of wholesaler, but slightly different is the brand manufacturer. 

They distinguish themselves from wholesalers since they often have own retail shops – they 

sell their clothes via multi channels. Most wholesalers and brand marketers only place an 

order if their customer already placed order quantities. Reorders become less important since 

the expiration date of fashion products is short.  

Eventually, the clothes end up in retail shops. Known large retailers are: department stores, 

discount stores, online retailers, and private label specialty stores. These stores sell both 

brands and private labels, with the exception of private label specialty stores, they only sell a 

private label. Large retailers have advanced personalized information systems, more 

consumer data available and have the possibility to shift inventory inter-store. Another retail 

concept is the independent SME; often selling multiple brands, but also specialty clothes. 

Current challenges and developments for all retailers are managing online and offline 

integration (Omni-channel), risk sharing on inventory with supplier (wholesale, consignment 

or VMI), apparel that is returned by consumers, a decrease in consumption and vertical 

integration. Last retail concept is the outlet shop, of which the use has been two-sided. It is a 

perfect way to sell unsold inventory and it makes new branded products available to a 

different consumer segment. 
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What is the role and responsibility of actors in the Dutch apparel network on the 

handling of obsolete inventory? 

 

In order to set the scenery of what current obsolete inventory end-uses are, an abductive 

analysis was needed in order to complete the network structure presented chapter 2. When 

a company decides their inventory is obsolete, they have several options to get rid of it, 

including backward disposal to suppliers, forward disposal to consumers and sideward 

disposal to external parties. Apparel is send backwards if the client has complaints or there is 

shared ownership involved. An alternative option is that the apparel is sold forward to 

consumers with a discount on price. The role of the clearance period has been under pressure 

since, (1) it does not have an end nor beginning, (2) consumers become more aware where to 

find products for a certain price and (3) some companies even discount in order to have the 

financial capacity to buy next seasons apparel. 

Last option that a company has is to sell or give away the apparel to an external party. Possible 

end uses are apparel re-use, recycling and incineration. Apparel can be sent directly to the 

party involved, or it ends there via collectors and sorters. Parties that companies might 

collaborate with are charitable collectors for re-use, commercial collectors for re-use, 

recyclers and incinerators. The party a company chooses are triggered by three incentives, 

namely financial incentives, market protection and value that is created.  

What is the flow of discounted and unsold volumes of apparel in the Dutch apparel 

network? 

 

We found that the average throughput percentage at the level of production is 97.7%, at the 

wholesale level 86.5%, and at the retail level 64.8%. The remainder of the offered apparel can 

be divided into apparel sold with a discount and unsold apparel. At production level, 0.9% is 

sold with a discount on price and 1.4% is unsold in 2015. At wholesale level, 12.4% is sold with 

a discount on price and 1.1% is unsold in 2015. At retail level, 31% is sold with a discount on 

price and 4.2% is unsold in 2015.  

The obsolete inventory is backwardly returned to suppliers, forwarded to consumers with a 

discount on price, or sideward disposed to external parties. In order to meet consumption of 

apparel in the Dutch market, 3.9 million apparel is kept in store, 1.3 million of obsolete 

inventory is sold to outlets, 8 million to charitable collectors for re-use, another 7.8 million to 

commercial collectors for re-use, 0.7 million to recyclers and 0,6 million for incineration. 

Which characteristics influence the height in volume of discounted and unsold apparel in 

the Dutch apparel network?  

 

This research question aims to outline found statistical relations between clothes sold with 

discount, unsold clothes, and other variables. We tested by logic and qualitative analysis if 

these results are plausible. First, we found that larger companies might sell a larger percentage 
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of clothes with a discount on price, but a smaller percentage of clothes remains unsold. This 

finding seems sensible since these type of retailers have advanced personalized information 

systems, more consumer data available, and have the possibility to shift inventory inter-store. 

Secondly, we assumed that companies that sell clothes via online and offline channels have 

more clothes sold with discount and more unsold inventory than companies that focus on one 

channel. The use of both channels – Omni-channel – brings its complexities. Third, we saw 

that companies who earn a revenue of more than 82 euro per unit, have more unsold 

inventory. Reason could be that they prefer unsold inventory over selling their apparel with a 

discount on price. Fourth, fashion clothes end up in clearance period more often than basic 

clothes. Unsold basic clothes in 2015 were higher than unsold fashion clothes, but are held in 

stock in order to sell it in another period. Additionally, companies that value basic clothes as 

a product with a longer expiration date than half a year and companies that value fashion 

clothes as a product with a short expiration date than half a year seem to be right since they 

sold less products with a discount on price and have less unsold inventory.  

Fifth, it appears the shorter the lead time and the more time a company orders, the less unsold 

inventory is left. These findings are in line with literature, since it makes the company more 

responsive to change. Sixth, companies that find sale history important in defining order 

quantities, have more chance in having more unsold inventory. This underlines the uncertainty 

and fashion factor of apparel. Seventh, companies that only rely on PC Information systems 

to come up with order quantities have more unsold inventory than companies who adjust 

manually. This underlines the uncertainty and fashion factor of apparel. However, it reduces 

the influence of human mistakes and is therefore a better option that handing order quantities 

completely manually. Eighth, Companies that backward the risk of having inventory towards 

suppliers by returning the apparel items, sell less products with a discount factor. Ninth, when 

a respondent has a high percentage of apparel sold with a discount on price, is most likely that 

the respondent also has a high percentage in unsold inventory. Regarding left over apparel, 

we also find that offering large discount to the customers, does not directly mean your 

company has less left overs in the end.  

Respondents were also asked to answer for themselves why their inventory is unsold. 

Producers mostly responded that due to damages on the product and production failures they 

have second choice options and/or customers are unable to pay. Wholesalers mostly 

responded that new clothes are more up-to-date so they have to discard the older clothes and 

wrong sizes or colours. Retailers mostly responded that clothes remain unsold since it has the 

wrong size, fit or colours and since new clothes are more up-to-date. 

What are possible interventions to diminish the amount of obsolete inventory at 

companies in the Dutch apparel network? 

 

This research question is concerned with ways to diminish obsolete inventory. The overall aim 

is to bring supply and demand close to one another, for which we described four methods. (1) 
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Product life cycle management is the handling of the product portfolio by its expiration date. 

In this way, the order policy for basic and fashion products fits the product characteristics.  (2) 

Supply chain integration ensures that all actors in the chain adapt to consumer demand, in a 

responsive, flexible and agile way. In this manner, lead times are reduced and small orders can 

be placed. Same holds for local production. (3) Mass customization by postponement of 

product development or manufacturing postponement are ways to reduce obsolete 

inventory. Postponement means that certain business processes are postponed until more 

information on consumer demand is known. Applying mass customization, obsolete inventory 

caused by the wrong size, fit, colour and fashion expiration date are diminished. Logistics 

postponement – delay of the movement of finished goods – can be triggered among small 

retailers by giving them the opportunity to swap inventory. (4) Demand can be captured more 

quickly by the use of electronic data interchange and identifying trends in the market. The 

interaction between information systems and humans in order to set order quantities 

diminishes obsolete inventory. Integration of all four strategies would be the best strategy. 

However, companies should keep in mind both financial and environmental context. 

8. DISCUSSION 

Centralizing obsolete inventory as the most important key performance indicator, in 

combination with a network perspective, allowed us to explore the very complex demand and 

supply dynamics in the apparel industry. It gave a different perspective on the financial and 

environmental impact of the apparel network. This study is relevant for manufacturers, 

wholesalers, retailers, and industry organisations in the Dutch apparel industry. It gives hands 

on information to apparel companies how they are performing in comparison with the 

industry average, what possible explanations are and how it can be reduced. Previously, 

industry averages on obsolete inventory were estimated numbers. Now, researchers, policy 

makers and industry experts have an industry average which is augmented and explained. 

Strategies can be built on accurate numbers. 

 

The research findings open doors to further research in different areas. The research can serve 

as a source of inspiration for companies or researchers that want to further research obsolete 

inventory at company level. Important questions are in that case: what are the environmental 

and financial consequences of implementing an obsolete inventory reduction strategy. 

Furthermore, research could be done to other waste streams in the apparel network, such as 

material waste streams and post-consumer waste. Likewise, a researcher could look at the 

role of obsolete inventory in a circular economy. As we have seen, obsolete inventory can 

change through time. A set-up to repeat the same research in later years, might give 

interesting insights.  

 

The research is limited in several ways. Major limitation of the research design was that 

qualitative and quantitative research was executed in the same time frame. If the research 

methods were implemented in a sequence, the methods could complement, confirm and 
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validate each other. Now, the learning curve did not flourish as it could have.  Furthermore, 

there were several limitations to the sample of the quantitative analysis. The target population 

– apparel companies in the Netherlands – brings limitations since the playfield for production, 

distribution and unsold inventory handling organisations actually goes beyond the borders of 

the Netherlands. Moreover, there are many brand marketers and private label specialty stores 

that are directed from outside of the Netherlands. Individual participants of the survey may 

not be representative for entire companies since only 16 wholesale parties participated and 

chain store retailers were not extensively represented in the retail sample.  

 

Major measurement limitation was that we had to ask respondents on the spot what the 

volumes were in total offer, discounted apparel and unsold apparel in 2015. Considering that 

respondents do not instantly have this information on top of their mind and that this data is 

sensitive information about the performance of the company, we had to accept a low 

response rate on these questions. Furthermore, the willingness to cooperate of respondents 

might be affected by the height of obsolete inventory. Companies that perform well on their 

level of obsolete inventory and the way their handle it, might be more interested in 

participation. In relation to the retailers and wholesalers, more producers knew their total 

volume offered. This is probably caused by the setting of a fashion trade fair; number of 

clothes produced is one of the selling points of the producers. In order to diminish the non-

response on unsold clothes, participants are asked if they could provide us with a percentage 

instead of a volume. Another measurement limitation was that we asked respondents to give 

volumes on basic and fashion clothes separately. This made that we had to compute a new 

variable: clothes sold with discount total and clothes unsold total. These adaptions influenced 

the rawness of the data. The same thing is caused in the procedure for data collection by 

having three samples, namely manufacturers, wholesalers, and retailers. Questions were 

asked in a different setting, with sometimes different measurements, to respondents that may 

not even connect in the same supply chain.  

 

Furthermore, there are limitations of the qualitative research design. Interviews were done 

among organisations that did not have experience with obsolete inventory themselves but 

experienced it as a third party. Therefore, most interviewees found it difficult or were unable 

to answer the question why unsold inventory exists. Also in terms of measurement there were 

limitations. The semi-structured interview guide did not prepare on having multiple 

definitions to define an actor in the chain. Therefore, extra interviews were needed with 

industry experts.  
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GLOSSARY OF TERMS 

Brand – Brand is the appellation of apparel sold by a brand owner which main focus is on 

producing and/or distributing the brand. The main value of the product is therefore 

preliminary retrieved at the production and distribution stage (Gereffi & Frederick, 2010). In 

practice this means that branded clothes are always designed by the owner of the brand and 

a brand does not necessarily have its own retail stores.  

 

Cut, Make, Trim (CMT) – CMT is a form of subcontracting in which the manufacturer merely 

cuts, makes and adds extra accessories such as lace and embroidery (Gereffi & Federick, 2010). 

Variations on the CMT model are CM and CMT+ or CMPT (CBI, 2015). 

 

Consignment – Consignment is a contract form in which the supplier delivers marketing, 

employees and/or POS systems enclosed with the products. The most familiar form of a 

consignment contract is ‘shop in shop’, where all factors are owned by the supplier, except 

the shop floor (PC75, 2016). 

 

Electronic Data Interchange (EDI) – Electronic data interchange (EDI) is a description of the 

exchange of information between two parties via the computer. 

 

Fast fashion – Fast fashion is the abbreviation of fashion brands that sell apparel influenced 

by fashion just shown at catwalks, within a time span of a few weeks. At those companies, 

fashion seasons get another definition, since new fashion items arrive every week (Hayes & 

Jones, 2006). 

 

Multichannel – Multichannel means an organisation sells their products via multiple channels. 

In this research multichannel is used when a brand marketer sells apparel to both retail 

organisations and consumers directly (PC19, 2016). 

 

CSR Netherlands (In Dutch: MVO Nederland) – The CRS Netherlands Centre is the initiator and 

prosecutor of this research. They aim to inspire companies to act responsibly towards social, 

environmental and profit purposes (MVO Nederland, 2015).  

 

Network – A network is defined as the total amount of actors within an industry that can 

potentially work together (Omta et al., 2001).  

 

Original Design Manufacturing (ODM) – In practice often called full package provider. These 

manufacturers are responsible for design, textile sourcing, cutting, making, trimming, 

packaging and distribution (Gereffi & Frederick, 2010). 
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Original Equipment Manufacturing (OEM) – In practice often called free on board (FOB). These 

manufacturers are responsible for textile sourcing, cutting, making, trimming and packaging 

(Gereffi & Frederick, 2010).  

 

Original Brand Manufacturing (OBM) – The manufacturer is responsible for all business 

processes, including design, textile sourcing, cutting, making, trimming, packaging, 

distribution and retail (Gereffi & Frederick, 2010). 

 

Obsolete inventory – Obsolete inventory can be described as slow moving and excess stock 

and is referred to as inventory on shelf extending a certain amount of time. Within this 

research, the finished apparel items that are produced but not sold to the consumer for the 

initial price is referred to as obsolete inventory. 

 

Omni-channel – The sale of apparel via two channels: the physical store and an online store. 

 

Point-Of-Sale system (POS) – English for a cash register system. It documents the clothes that 

are sold via the cashier. 

 

Private label – A private label is the designation of a retailer that owns or licenses a brand, but 

does not own production. The main value of the product is therefore retrieved at the sale 

stage since the private label is only available at the retailers’ shops (Gereffi & Frederick, 2010). 

In practice this means that private labels belong to one retail organisation and that 

organisation does not necessarily have to be responsible for design nor production.  

 

Small and Medium-sized Enterprises (SME) – Independent retailers. In apparel we know two 

types: Multi-brand stores and specialty stores.  

 

Supply chain – A supply chain represents, from manufacturer to end user, which actors work 

together (Omta et al., 2001). 

 

Vendor Managed Inventory (VMI) – VMI is a contract form in which the retailer agrees to buy 

from a supplier for a specific amount of money. The money can be spent in a specific time 

span and the supplier is responsible for the storage of the apparel. VMI is often implemented 

in combination with EDI (PC21, 2016). 

 

Waste hierarchy – The waste hierarchy shows the sequence of preference in solutions in waste 

management: waste minimization, re-use, materials recycling, energy recycling, energy 

recovery, waste disposal. This study explores ways to reduce unsold inventory which is a form 

of waste minimisation and therefor the most preferred option for waste management 

strategies.   
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APPENDIX 

APPENDIX 1 

Table 10: Primary documents used for qualitative analysis  

# Interviewee Job position Company Date Purpose 

1 Edwin Belt Branch Specialist InRetail 4-2-2016 Defining the role & responsibilities of retailers in the 
apparel network 

2 Jef Wintermans General Director Modint 4-2-2016 Defining the role & responsibilities of 
manufacturers/sourcing intermediaries/brand 
marketers in the apparel network 

3 Jeroen Dijken Secretary RND/VGT 3-2-2016 Defining the role & responsibilities of specific retailers 
(department stores, online retailers, private label 
specialty stores) in the apparel network 

4 Marc Vooges General Director Sympany 30-3-2016 Defining the role & responsibilities of a charitable 
apparel reuse company in handling obsolete inventory 

5 Paul Dietzsch 
Doertenbach 

Head of Sales & 
Marketing 

I:Co 3-5-2016 Defining the role & responsibilities of a commercial 
apparel reuse company in handling obsolete inventory 

6 Michiel Dekkers General Director I-Did 17-3-2016 Defining the role & responsibilities of a apparel 
upcycling company in handling obsolete inventory  

7 Gerard Reimert Business developer Frankenhuis 5-4-2016 Defining the role & responsibilities of a apparel 
recycling company in handling obsolete inventory 

8 Hans Both Leather Importer - 25-1-2016 Sensing the amount of obsolete inventory at the level 
of importers 

9 Han Hamers Managing Director JJH Textiles 
Bangladesh 

19-1-2016 Sensing the amount of obsolete inventory at the level 
of manufacturers 

10 Joop Voogt Sales Manager A.F. Textiles 16-3-2016 Understanding the role & responsibilities of sourcing 
intermediaries 

11 Jose Koopman Agent Koopman works 18-3-2016 Understanding the role & responsibilities of sourcing 
intermediaries 

12 Anton Luiken Consultant Alcon Advies 30-3-2016 Testing 30% rule 

13 Rens Tap Business 
developper 

Modint 17-3-2016 Testing 30% rule 

14 Dick Petersen Expert FashionExperts 24-3-2016 Understanding the role & responsibilities of brand 
marketers 

15 Presenters & 
audience 

GS1 Conference 
meeting 

GS1 17-3-2016 Identifying difficulties in inventory management in the 
fashion industry and testing the suitability for GS1 
standardisation as a way to diminish obsolete 
inventory 
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APPENDIX 2 

Table 11: Interview questions used for interviews with industry organisations  

Interview topics Interview question Probes 

Profile 
Interviewee 

What are your responsibilities as …  

 What is your relation towards the members of the industry 
organisation?  

 

Supply chain 
structure & 
product flows 

What are the supply chain links in the apparel network? Manufacturers, sourcing 
intermediaries, brand marketers, 
retailers 

 How is the responsibility over the apparel established? Who, what, where, why, when, 
how 

 What are common agreements in the apparel network? Returns, shared ownership 

 What are problem areas in the apparel network with regard to obsolete 
inventory? 

 

Source What are the important aspects in defining quantities in apparel 
sourcing? 

Lead time, information systems, 
level of integration 

 Which actors are responsible for the apparel sourcing?  

Sale What are the important aspects in apparel sale? Seasons, trends, online and 
offline integration, returns 

 Which actors are responsible for the apparel sale?  

Obsolete 
inventory 

What options do apparel companies have in handling their obsolete 
inventory? 

Sale, outlet, 
charitable/commercial collector, 
recycling, incineration 

 Why do apparel companies choose for a certain option?  

Wrap up Are there questions that I missed?  
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Table 12: Interview questions used for interviews with obsolete inventory handling organisations  

Interview topics Interview question Probes 

Profile 
Interviewee 

What are your responsibilities as …  

 What are the responsibilities of your company?  

Input channels How much of your collected apparel is unsold and is coming from 
apparel companies? 

# items, kg 

 How does this number relate to the other activities your company 
proceeds? 

 

 From what type of organisations do you collect unsold apparel? manufacturers, sourcing 
intermediaries, brand marketers, 
retailers 

 What type of agreements are made when collecting the apparel? De-labelling, reporting, brand 
protection rules 

 What type of financial agreements are made when collecting the 
apparel? 

 

Specification 
unsold apparel 

How can the unsold apparel that are coming from companies be 
specified? 

overstocks, production samples, 
wrong specifications, damaged 
apparel 

 How much of your collected unsold apparel falls under these 
specifications?  

# items, kg 

 Are there any explanations that you find in practice why apparel remain 
unsold? 

women or men, fast or slow 
fashion, mass market or high 
luxury markets, private labels or 
brands, weather, size, colour 

End uses What are the end uses for the unsold apparel coming from companies? re-use, recycle, incineration 

 How much of your collected unsold apparel goes to this end use? # items, kg 

 On which factors is this decision based?  

 What role plays the waste hierarchy in this decision?  

Competitors A company has several alternatives to dispose their unsold stock, why 
do they choose for your company 

Outlets, charitable/commercial 
collector, recycling, incineration 

Wrap up Are there questions that I missed?  
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APPENDIX 3 

Table 13: Code Book used for qualitative analysis: network structure  

Code family Code Primary documents 

Manufacturer Role Manufacturer 2 

 Responsibilities Manufacturer 2, 3, 9, 10, 11 

Sourcing intermediary Role Sourcing intermediary (General) 2, 3, 10, 11 

 Responsibilities Sourcing intermediary (General)  2, 3, 4, 10, 11, 15 

 Role Sourcing intermediary with ownership  2, 3, 10, 11 

 Responsibilities Sourcing intermediary with ownership  2, 3, 4, 10, 11 

 Role Sourcing intermediary without ownership  2, 3, 10, 11 

 Responsibilities Sourcing intermediary without ownership  2, 3, 4, 10, 11 

Brand marketer Role Brand Marketer 1, 2 

 Responsibilities Brand Marketer 1, 2, 3, 4, 6, 14, 15 

Retailer Role Retailer (General) 1 

 Responsibilities Retailer (General) 1, 2, 3, 4, 14, 15 

 Role Retailer: Independent SME 1, 3 

 Responsibilities Retailer: Independent SME 1, 15 

 Role Retailer: Department store 3 

 Responsibilities Retailer: Department store 3 

 Role Retailer: Private label specialty store 1, 2, 3 

 Responsibilities Retailer: Private label specialty store 3 

 Role Retailer: Online Retailer 1 

 Responsibilities Retailer: Online retailer 1, 3 

 Role Retailer: Outlet store 1, 3, 6 

Supply chain linkages Supply chain linkages 1, 2, 3, 10, 11, 14 

 

 

Table 14: Code Book used for qualitative analysis: Ways to get rid of obsolete inventory  

Code family Code Primary documents 

General Ways to get rid of obsolete inventory (General) 1, 2, 3, 4, 6, 7, 8, 9, 12, 13 

Re-use Role Retailer: Outlet store 1, 3, 6 

 Role charitable apparel reuse organisation 4 

 Responsibility charitable apparel reuse organisation 4 

 Role commercial apparel reuse organisation 5 

 Responsibility commercial apparel reuse organisation 5 

Recycling Role apparel recycling organisation 7 

 Responsibility apparel recycling organisation 7 

 Role upcycling organisation 6 

 Responsibility upcycling organisation 6 
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Table 15: Code Book used for qualitative analysis: general  

Code Comments Primary documents 

Industry developments Industry developments that might affect the 
amount of obsolete inventory 

1, 3, 4, 6, 8, 9, 10, 11, 12, 13, 14, 15 

1/3 rule Clarifications on the statement that 1/3 of 
apparel is difficultly sellable or not sold at all 

2, 8, 12, 13 

Indicator obsolete inventory Interviewees shared their thoughts on why 
obsolete inventory exists 

1, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14 

Ways to diminish obsolete inventory Interviewees shared their thoughts on how 
obsolete inventory can be reduced 

1, 12, 13, 15 
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APPENDIX 4 

Table 16: Descriptive statistics  

 Producer Wholesaler  Retailer  

 unsold discounted unsold discounted unsold 
N Valid 55 10 7 132 176 
N Missing 11 6 9 231 186 
Sum 2.342% 12.381% 1.054% 30.982% 4.191% 
Skewness 4.377 3.037 1.126 8.153 6.621 
Std. Error of Skewness 0.322 0.687 0.784 0.211 0.183 
Kurtosis 20.286 9.385 -0.940 71.314 57.213 
Std. Error of Kurtosis 0.634 1.334 1.587 0.419 0.364 

 

Variables tested: 

V1 = Size of the offer in basic apparel 2015 

V2 = Size of the offer in fashion apparel 2015 

V3 = Volume of basic apparel sold with a discount 2015 

V4 = Volume of fashion apparel sold with a discount 2015 

V5 = Volume of basic apparel unsold 2015 

V6 = Volume of fashion apparel unsold 2015 

 

Variables used as input for calculation: 

X1n = V1+V2 (Size of the total offer in apparel 2015 for respondent n) 

X2n = V3+V4 (Total volume of apparel sold with a discount 2015 by respondent n) 

X3n = V5+V6 (Total volume of apparel unsold 2015 by respondent n) 

N = respondent, 1 t/m 363 (depending on the valid and missing number of respondents) 

 

Calculations: 

Percentage of apparel sold with a discount in 2015 (weighted industry average of total size of 

the offer in 2015) = 

100 * [X21/X11] * [X11/(X11+X12+X13+…+X1n] + 

100 * [X22/X12] * [X12/(X11+X12+X13+…+X1n] + 

… + 

100 * [X2n/X1n] * [X1n/(X11+X12+X13+…+X1n] 

 

Percentage of apparel unsold in 2015 (weighted industry average of total size of the offer in 

2015) = 

100 * [X31/X11] * [X11/(X11+X12+X13+…+X1n] + 

100 * [X32/X12] * [X12/(X11+X12+X13+…+X1n] + 

… + 

100 * [X3n/X1n] * [X1n/(X11+X12+X13+…+X1n] 
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APPENDIX 5 

Table 17: Input for Sankey diagram 

Formatted Explanation 

Retail [223139] Consumption  

Retail [55790] Consumption Sale 10-30% 

Retail [50853] Consumption Sale 35-70% 

Wholesale [260928] Retail  

Wholesale [37319] Retail Sale 15-25% 

Production [298247] Wholesale  

Production [3147] Wholesale Sale 10-90% 

Production [44882] Retail  

Production [474] Retail Sale 10-90% 

Retail [885] Outlet  

Retail [6233] Charitable collector for re-use  

Retail [2336] Commercial collector for re-use  

Retail [498] Recycler  

Retail [290] Incinerator  

Retail [3580] Hold in inventory  

Wholesale [393] Outlet  

Wholesale [984] Charitable collector for re-use  

Wholesale [1572] Commercial collector for re-use  

Wholesale [198] Hold in inventory  

Production [441] Charitable collector for re-use  

Production [3665] Commercial collector for re-use  

Production [146] Recycler  

Production [296] Incinerator  

Consumer [8244] Retail Returns 

Retail [7109] Wholesale Returns 

Retail [835] Production Returns 

Wholesale [6] Production Returns 

Wholesale [0] Recycler No data 

Wholesale [0] Incinerator No data 

Production [0] Outlet No data 

*Numbers are in 1000  
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APPENDIX 6 

Table 18: Company size, order (quantity) and obsolete inventory handling characteristics on the 

percentage of apparel sold for a discount price and the percentage of apparel unsold. By compare 

means. 

 Percentage of apparel sold for a discount 
price (N=132) 

Percentage of apparel unsold 
(N=240) 

Characteristic Mean 
 

Mean 
SQRT 

N N 
miss 

P-value Mean 
 

Mean 
SQRT 

N N 
miss 

P-value 

Size of the company           

Annual revenue 2015           

 Less than 500,000 euro 18.0% 42.5% 60 17 0.058 6.6% 25.6% 114 34 0.218 

 500,000 to 1 million 
euro 

19.9% 44.6% 24   5.1% 22.5% 43   

 1 to 2 million euro 29.9% 54.7% 12   8.4% 29.0% 21   

 2 to 5 million euro 23.0% 47.9% 14   5.1% 22.6% 20   

 10 million euro or more 37.1% 60.9% 5   3.5% 18.8% 8   

Number of employees             

 1 employee 18.3% 42.8% 24 - 0.316 8.6% 29.3% 42 2 0.027* 

 2-9 employees 19.6% 44.3% 78   5.2% 22.9% 147   

 10-49 employees 22.2% 47.1% 19   5.3% 23.1% 34   

 50-99 employees 26.2% 51.2% 6   7.0% 26.4% 8   

 100 employees or more 36.1% 60.1% 5   2.1% 14.5% 7   

Number of retail locations             

 1 retail location 19.0% 43.6% 93 - 0.048* 5.7% 23.8% 172 2 0.744 
 More than 1 retail 

location 
25.5% 50.5% 38   6.0% 24.4% 66   

Online and offline presence             

 Physical retail store(s) 20.1% 44.9% 102 - 0.275 5.7% 23.9% 181 - 0.780 

 Online store(s) 7.8% 27.9% 2   3.9% 19.7% 4   

 Physical and online 
retail store(s) 

23.3% 48.3% 28   6.0% 24.6% 55   

Unit characteristics           

Revenue earned per unit           

 Less than 82.- euro 20.4% 45.2% 56 - 0.787 4.0% 19.9% 79  0.017* 

 More than 82.- euro 21.2% 46.1% 59   6.1% 24.7% 69   

Women apparel in total 
apparel offered 

            

 Yes 20.8% 45.6% 95 - 0.775 5.4% 23.2% 172 - 0.166 

 No 19.9% 44.6% 37   6.7% 25.9% 68   

Men apparel in total 
apparel offered 

            

 Yes 21.0% 45.9% 60 - 0.642 6.1% 24.7% 107 - 0.580 

 No 19.9% 44.7% 71   5.5% 23.4% 132   

Children apparel in total 
apparel offered 

            

 Yes 25.0% 5 22 - 0.282 5.9% 24.3% 48 - 0.746 

 No 19.6% 44.2% 109   5.7% 23.9% 191   

Apparel accessories in total 
apparel offered 

            

 Yes 22.7% 47.7% 51 1 0.224 6.0% 24.6% 90 1 0.628 

 No 19.0% 43.6% 80   5.6% 23.7% 149   

Fashion factor             

Apparel in total apparel 
offered (paired sample T-
test, no SQRT) 
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 Basic 12.8% 12.8% 133 - 0.000** 10.5% 10.5% 166 - 0.031* 

 Fashion 26.6% 26.6% 133   7.9% 7.9% 166   

Weeks that basic apparel is 
sellable 

            

 1-26 weeks 25.0% 5 39 46 0.019* 6.2% 24.8% 76 74 0.816 

 More than 26 weeks 16.8% 41.0% 47   5.9% 24.3% 90   

Weeks that fashion apparel 
is sellable 

            

 1-26 weeks 20.5% 45.3% 105 5 0.914 5.1% 22.7% 190 15 0.001** 

 More than 26 weeks 21.0% 45.8% 22   9.6% 30.9% 35   

Weeks that basic apparel is 
held in store 

            

 1-26 weeks 25.8% 50.8% 26 91 0.811 6.5% 25.6% 55 167 0.947 

 More than 26 weeks 24.3% 49.3% 15   6.7% 25.8% 18   

Weeks that fashion apparel 
is held in store 

            

 1-26 weeks 21.7% 46.6% 82 33 0.873 5.8% 24.1% 148 63 0.382 

 More than 26 weeks 21.0% 45.9% 17   7.0% 26.5% 29   

Order (quantity) factor             

Supplied directly by 
manufacturer 

            

 Yes 17.7% 42.0% 37 - 0.200 5.9% 24.2% 67 1 0.886 

 No 21.7% 46.6% 95   5.7% 23.9% 172   

Supplied by importer             

 Yes 22.2% 47.1% 39 - 0.483 6.1% 24.8% 65 1 0.590 

 No 19.9% 44.6% 93   5.6% 23.7% 174   

Supplied by wholesaler             

 Yes 20.7% 45.5% 45 - 0.954 6.3% 25.1% 71 1 0.425 

 No 20.5% 45.3% 87   5.5% 23.5% 168   

Supplied by brand 
marketer 

            

 Yes 21.8% 46.7% 86 - 0.246 5.8% 24.1% 152 1 0.881 

 No 18.3% 42.8% 46   5.7% 23.8% 87   

Lead time new order 
fashion apparel 

            

 1-25 weeks 22.8% 47.8% 75 22 0.861 5.2% 22.7% 127 40 0.047* 

 More than 25 weeks 22.2% 47.1% 35   7.1% 26.6% 73   

Lead time new order basic 
apparel 

            

 1-25 weeks 21.5% 46.4% 60 6 0.961 5.0% 22.4% 95 12 0.122 

 More than 25 weeks 21.4% 46.2% 66   6.4% 25.3% 133   

Lead time re-order fashion 
apparel 

            

 1 week 20.8% 45.7% 96 21 0.223 5.5% 23.5% 178 39 0.321 

 More than 1 week 26.9% 51.9% 15   7.0% 26.5% 23   

Lead time re-order fashion 
apparel 

            

 1 week 18.8% 43.4% 85 16 0.089 5.7% 23.8% 172 22 0.631 

 More than 1 week 24.9% 49.9% 31   5.2% 22.7% 46   

Times ordered a year basic 
apparel 

            

 1-6 times 22.8% 47.7% 32 25 0.139 8.0% 28.3% 59 51 0.012* 

 7-49 times 17.7% 42.1% 33   4.9% 22.2% 59   

 More than 50 times 25.5% 50.5% 42   4.8% 21.8% 71   

Times ordered a year 
fashion apparel 

            

 1-4 times 21.6% 46.5% 48 10 0.852 5.6% 23.7% 94 22 0.436 

 5-24 times 19.4% 44.0% 26   6.6% 25.6% 48   

 More than 25 times 21.3% 46.1% 48   5.0% 22.4% 76   



68 
 

Order quantity based on 
computer information 
systems 

            

 Yes 24.1% 49.1% 3 1 0.271 9.8% 31.3% 9 1 0.000** 

 Yes. but adjusted 
manually 

23.0% 48.0% 63   4.0% 2 98   

 No. manually 18.4% 42.8% 65   7.0% 26.5% 132   

Returning, selling, giving 
and throwing away 

            

Most used discount during 
clearance period 

            

 30% or less 13.5% 36.8% 26 - 0.012* 2.4% 15.4% 23 106 0.008* 

 More than 30% 14.6% 38.2% 6   9.9% 31.4% 7   

 Both (30% or less and 
more than 30%) 

23.0% 48.0% 100   4.7% 21.7% 104   

Returns of basic apparel 
from consumers  

            

 1% 21.5% 46.4% 52 41 0.669 5.2% 22.7% 106 69 0.158 

 More than 1 % 23.2% 48.2% 39   6.7% 25.8% 65   

Returns of fashion apparel 
from consumers 

            

 1% 19.5% 44.2% 63 21 0.337 5.2% 22.8% 124 30 0.225 

 More than 1 % 22.7% 47.6% 48   6.3% 25.1% 86   
Handling of consumer 
returns 

            

 Are re-sold 20.2% 44.9% 91 17 0.612 5.3% 23.1% 174 24 0.101 
 Are not used for sale 

anymore 
22.2% 47.1% 24   7.3% 27.0% 42   

Returns unsold inventory 
to suppliers 

            

 Yes 18.8% 43.4% 90 7 0.012* 5.5% 23.5% 156 18 0.546 
 No 27.5% 52.4% 35   6.1% 24.7% 66   
Use of own outlet stores             
 Yes 20.8% 45.6% 120 - 0.575 5.8% 24.1% 223 - 0.659 
 No 18.0% 42.5% 12   5.1% 22.5% 17   
Sideward disposal to outlet 
store 

            

 Yes 27.5% 52.4% 12 4 0.181 8.1% 28.5% 20 6 0.142 
 No 20.2% 44.9% 116   5.7% 23.9% 214   
Sideward disposal to 
commercial collector 

            

 Yes 18.0% 42.4% 25 4 0.345 7.4% 27.3% 43 6 0.107 
 No 21.5% 46.4% 103   5.6% 23.6% 191   
Sideward disposal to 
charitable collector 

            

 Yes 20.5% 45.3% 68 4 0.823 4.9% 22.1% 120 6 0.015* 
 No 21.2% 46.0% 60   7.0% 26.5% 114   
Sideward disposal to 
recycler 

            

 Yes 21.5% 46.3% 4 4 0.937 4.1% 20.2% 10 6 0.338 
 No 20.8% 45.6% 124   6.0% 24.4% 224   
Sideward disposal to 
incinerator 

            

 Yes 53.2% 73.0% 3 4 0.009 5.8% 24.1% 6 6 0.973 
 No 20.2% 44.9% 125   5.9% 24.3% 228   

* Indicate a significant difference with P < 0.05. * Indicate a significant difference with P < 0.01.  
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Table 19: Company size, order (quantity) and obsolete inventory handling characteristics on the 

percentage of apparel sold for a discount price and the percentage of apparel unsold. By Pearson 

correlation.  

 Percentage of apparel sold for a 
discount price (N=132) 

Percentage of apparel unsold 
(N=240) 

Characteristic P. Corr N miss P-value P. Corr N miss P-value 

Size of the company       

Size of the total apparel 
offered 

0.080 - 0.361 -0.115 73 0.138 

Set order quantities       

Importance of factors       

Lead time new order -0.020 - 0.816 -0.071 - 0.271 

Lead time re-order -0.012 - 0.893 -0.077 - 0.234 

Large quantity discount -0.070 - 0.422 -0.069 - 0.289 

Sale history 0.185* - 0.034 -0.092 - 0.155 

Inventory holding cost -0.101 - 0.248 -0.053 - 0.414 

Safety inventory 0.073 - 0.405 0.011 - 0.869 

Effect of trends 0.019 - 0.826 -0.096 - 0.139 

Effect of seasons -0.012 - 0.890 0.048 - 0.462 
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