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Sammanfattning 

Företag utvecklar nya produkter för att öka intäkterna och fortsätta vara konkurrenskraftiga. 

Produktutveckling är ett område det forskats mycket inom och forskningen fokuserar ofta på 

innovativa produkter. Det ursprungliga problemet för denna uppsats var att göra en undersökning 

inför utvecklingen av en produkt med låg grad av teknisk innovation. Den tidigare forskningens 

höga fokus på innovation kombinerat med att uppdragsgivaren inte har några processer för 

produktutveckling gjorde att uppsatsens omfattning utökades. Denna uppsats presenterar en 

modell för utveckling av produkter med låg innovation samt en applicering av modellen. 

Modellen utvecklades genom att studera tidigare litteratur om produktutveckling, främst kring 

Stage-Gate modeller, och även om kriterier och best-practice inom produktutveckling. 

Litteraturstudien kombinerades med resultat från intervjuer och resulterade i en modell för 

utveckling av låginnovativa produkter. Modellen är delad i två delar, den första fokuserar på analys 

av produktförslaget och den andra fokuserar på att utveckla produkten. Jämfört med tidigare 

modeller har omfattningen för de olika stegen och gaterna blivit mer fokuserad och tydlig. 

Den första delen av modellen testades genom att applicera den på det ursprungliga 

produktförslaget. Testet visade att modellen är passande för den typen av produkter och att de 

föreslagna generella kriterierna var rimliga. För den specifika produkten visade modellen att 

produkten var strategiskt passande för företaget och att den är tekniskt genomförbar. De finansiella 

beräkningarna visade att produkten möjligen inte är tillräckligt attraktiv finansiellt. 

Några av uppsatsens huvudsakliga slutsatser rör skillnader beroende på hur innovativ produkten 

är. Processens start skiljer sig signifikant, för innovativa produkter börjar den med en idé och för 

denna forsknings miljö med ett specifikt förslag. Fokus i finansiella frågor skiljer sig också. 

Överlag kunde slutsatsen att produktutveckling med en Stage-Gate-metod passar för produkter 

med låg grad av teknisk innovation dras men det krävs förändringar från tidigare forskning. 

Nyckelord: Produktutveckling, Stage-Gate, Låg innovation, Retursystem 
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Abstract 

To increase revenues and continue to stay competitive companies develop new products. New 

product development is a widely researched field and the focus of the research is often on highly 

innovative products. The original problem for this thesis was to perform research for the 

development of a product with a low level of technological innovation. The high focus on 

innovation in previous research combined with the lack of product development processes in the 

case company led to a new more extensive scope of this thesis than the original problem. This 

thesis presents a model for development of products with low level of innovation that has been 

developed and tested. 

The model was developed by reviewing previous literature on new product development in general 

and Stage-Gate models for product development in particular. Literature about criteria and best 

practices in product development was also studied. The literature review was combined with 

findings from early interviews and resulted in a development model for low innovative products. 

The model is divided in two parts, the first focused on analysis of the product suggestion and the 

second focused on developing the actual product. Compared to previous models, the scope of the 

stages and gates has been more focused and clear. 

The first part of the model was tested by applying it to the initial case. The test showed that the 

model is suitable for a product of that type and that the general criteria proposed was reasonable. 

For the specific case, the model showed that the product was a strategic fit for the company and 

that it is technically feasible. The financial calculations showed that the product might not 

financially attractive enough. 

Some of the main conclusions of the research are regarding differences depending on how 

innovative the product is. The starting point differs significantly, with an idea for innovative 

products and a specific suggestion in the setting of this research. The financial focus also differs. 

Overall it could be concluded that development with a Stage-Gate approach is suitable for 

products with low level of technological innovation with some changes from previous literature. 

Key-words: New Product Development, Stage-Gate, Low innovation, Reusable plastic crates 
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1 Introduction 
In a globalised world with an ever-growing population, the desire for Fast Moving Consumer 

Goods (FMCG) is growing faster than ever. In a world driven by consumer behaviour and 

market economy, goods are transported all over the world. When transporting goods, the 

packaging industry plays an important role. Not only does the package hold the goods during 

transport from point A to point B, but it is also a mean of making environmental improvements, 

market the product itself and protect the product. 

Packaging is a means to deliver goods in a safe and efficient way to the ultimate consumer 

(Gustafsson et al, 2006). The total global market size for the packaging industry was in 2012 

valued to more than $400bn, $500bn if industrial end-markets are included (Neil-Boss & 

Brooks, 2013). Europe and North America are the biggest markets but the BRIC (Brazil, 

Russia, India and China) markets are growing continuously due to the countries’ economic 

development. Within the packaging industry, more than 50 % of the total end market is within 

the food industry where paper and board and rigid plastic stands for more than 60 % of all the 

packages.  

There are three main levels of packaging when considering the FMCG sector: primary, 

secondary and tertiary (Gustafsson et al, 2006). The primary package holds the actual goods, 

i.e. is in contact with the consumer product, and is in many cases brought home by the 

customer. For example, a coffee package is a primary package. The second level packages, or 

transport packages, contains one or several primary packages. These are used during transport 

and can also be taken home by end customer. The third level packages, tertiary packages, 

assemble a number of primary packages or secondary packages, for example on a pallet. In this 

study the focus will be on transportation packages, which is placed in the secondary level, and 

in some specific cases in the primary level. 

Today many products are transported in corrugated boxes. In some cases this is the most 

environmentally appropriate choice, but in many other cases the most environmentally 

appropriate choice would be to replace them with reusable crates, typically plastic. To 

determine which option is the most environmentally friendly, the environmental impact for 

travelled distance can be calculated and compared. In some cases where products are 

transported more than 1200 km, a corrugated box would be the most appropriate choice from 

an environmental view (Levi et al., 2011). For shorter transport a reusable plastic crate would 

be a more appropriate choice. However, many studies are based on a simplification of reality 

and important aspects, such as optimisation of transports, are not considered. In an internal 

study by the Swedish reusable crate provider, Svenska Retursystem, it is shown that the 

environmental impact of reusable crates is lower than the impact of corrugated boxes. The 

study by Svenska Retursystem considers the high volumes and the highly developed logistics 

required for efficiency that is widely used in today’s return systems. 

The number of times a plastic crate is reused is an important factor when determining the 

overall environmental impact. Both Levi et al. (2011) and Svenska Retursystem’s internal 

study shows that the single most environmentally harmful step in the life cycle is the production 

of the crate. This means that for a reusable crate to fulfil its purpose, it must be used many 

times in order to replace corrugated boxes in an environmentally efficient way. In a study 

comparing corrugated boxes with reusable crates it is concluded that a reusable crate needs to 

be used at least 100 times to be environmentally efficient compared to corrugated boxes 
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(Koskela et al., 2014). Svenska Retursystem uses the exact same number of times as a 

minimum requirement for their crates to be used. However, there is a safety margin included 

in the calculated number.  

Svenska Retursystem is a Swedish company that provides transportation crates for products in 

the FMCG sector. The service Svenska Retursystem provides is delivery of clean transportation 

crates to the customers’ production facilities, and in a limited scale to distribution centres, and 

picking up used crates at distribution centres. In their own facilities, Svenska Retursystem 

washes the used crates and delivers them again to the customers. Svenska Retursystem is a 

joint venture fully owned by major retailers and food producers in Sweden. A large part of the 

customer base consists of the owners of Svenska Retursystem.  

As of today Svenska Retursystem have one model of plastic crates in six different sizes but 

they are considering a potential new crate type as a compliment in order to address new 

markets. The current crates are stackable, but when transported empty the stacking could be 

more efficient. The new suggested crate type can be folded and therefore requires less space 

when transported empty, which improves the efficiency of the stacking. When looking at the 

entire supply chain, this may have a positive effect on the environment and might become more 

cost efficient. 

Svenska Retursystem has therefore expressed a need to investigate if the new foldable crate 

should be introduced. The investigation should include potential market for the new product, 

calculations for a suitable size and an overall recommendation about introducing the new crate. 

When Svenska Retursystem presented the assignment it was apparent that they wanted to 

develop this product but did not have a structured approach. A common reason new product 

development fail is the lack of sufficient gathering of information before developing the actual 

product (Cooper, 1999). There are several tools available for a product development process 

for the development of a product in a structured way. However, many of them are focused on 

innovative consumer products with a high risk and a high potential reward. One of the most 

widely established models for new product development that includes the data gathering part 

is the Stage-Gate System originally developed by Cooper (1990). 

The existing research about the Stage-Gate process is focused on products with high level of 

technological innovation. Developing and launching a new innovative product differs heavily 

from a business-to-business (B2B) product that has a low level of technological innovation. A 

significant difference is the need for high sales volume and stable profitability in the B2B 

setting without the dependency for technological innovation. The stable profitability is often 

needed due to the lack of risk capital that is common for highly innovative products. In this 

setting it is also more common to have a closer connection to the customers, which makes the 

market uncertainty lower than in the highly innovative product case. There is thus a need for a 

Stage-Gate model that exploits the benefits of B2B, the lower level of innovation as well as the 

lower level of market uncertainty. 

1.1 Purpose 
The purpose of the study is to develop a Stage-Gate model for companies in a B2B setting. The 

process should target products that have a low level of technological innovation that can take 

advantage of existing knowledge within a company during the entire development process. The 

process should include the entire process from product idea to market launch. 
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The Stage-Gate model will be applied on an industry case together with Svenska Retursystem, 

currently in the decision process of implementing a new foldable crate type to complement the 

current range of products. 

The main question of this thesis has been the following: 

How can companies in a B2B setting evaluate and develop product ideas with a low level of 

technological innovation with a Stage-Gate model? 

The main question has been broken down in three sub-questions that combined will answer the 

main question: 

1. What are the implications of using a Stage-Gate model evaluating and developing of a 

product idea? 

2. How does the use of a Stage-Gate model differ between products with a high 

technological innovation level compared to products with a low technological 

innovation level in a B2B setting? 

3. What information is required and which stakeholders need to be involved to approve a 

product idea for development? 

1.2 Delimitations 
In this research a model was developed for a product development process. The model 

contained two parts, where the first part contained a product analysis and the second part 

contained the development of a physical product and the launch of the product. Since the time 

was limited for this thesis, it was decided that only the first part of the model should be under 

investigation. Due to the time restraints, the parts of the model containing specific calculations 

have been performed at a general level for the research company, Svenska Retursystem. 

Another delimitation for this thesis is that the model is only tested on one product with very 

specific characteristics. For future analysis of the model it is therefore suggested that more 

products suggestions should be analysed by using this model in order to test the model further. 
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1.3 Disposition 
This section presents the disposition of this thesis. 

1 Introduction 

This chapter presents a brief introduction to the subject, as well as a problem formulation and 

research question. The purpose of this chapter is to give the reader a view of the thesis. 

2 Theoretical framework 

This chapter introduces existing literature on previous Stage-Gate models and their 

applications. It also presents how initial findings in the research have modified previous models 

to a new development model for low innovative products for a new type of setting. The 

proposed model is later tested in the research. 

3 Methods 

This chapter presents how the research was performed. From the defining of the problem and 

the building of a model to the application of the model on a real case and the analysis of the 

results. 

4 Results 

The result chapter presents the analysis performed by using the model on the case at the 

research company, Svenska Retursystem. The model was used by going through the stages and 

gates in the specific order specified in the theoretical framework. It contains all the information 

gathered and analysis performed in the different stages and gates in the case study.  

5 Analysis and discussion 

In this chapter, an analysis of the model itself is performed. An overall analysis of the Stage-

Gate models and the possibility to apply them on products with a low level of technological 

innovation is also presented. Finally, reflections on sustainability for the performed research 

are presented. 

6 Conclusions 

The last chapter presents the conclusions of the research questions and the results from the case 

study, where the suggested product from Svenska Retursystem is assessed. It also presents 

suggestions for future research on the topic and the limitations of this study. 
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2 Theoretical framework 
This chapter presents an overview of previous models and theories in order to get an 

understanding of product development processes in different business settings. Initially, new 

product development processes will be presented with a strong focus on Stage-Gate models. 

Following the presentation of previous research, the chapter presents a new framework for 

product development processes within a B2B setting for products that have a low level of 

technological innovation. 

2.1 New Product Development 
New product development (NPD) is a widely researched topic with many possible approaches. 

Research has shown that NPD can be organised in many different ways based on the developing 

company’s needs (O'Connor et al., 2006). A conventional and commonly used structure is to 

have a dedicated research and development department but there are other ways to organise the 

NPD. O'Connor et al. (2006) presents several different organisational structures. For instance, 

one where idea generation is an autonomous team that feeds ideas to development teams. 

Regardless of what structure or process is used, general factors for NPD that affect the 

efficiency of the product development can be identified. Barczak & Kahn (2012) has analysed 

the different dimensions of NPD and concluded that the most important dimensions are 

strategy, research and commercialisation. Within the different dimensions failure and success 

factors was identified. In the commercialisation dimension a success factor is to start planning 

for the launch early in the development. Another success factor is the use of a well-documented 

NPD process. An important part of the documentation and structure of the process is clarity in 

activities before and after decisions are made (Davidson et al., 1999).  Factors identified by 

Barczak & Kahn (2012) that can lead to failure include lacking of customer involvement, no 

evaluation during the process and insufficient review after the projects. While evaluation 

during the process is important, the decisions about the products further development cannot 

be too mechanical. The decisions must rely on criteria but personal judgement of the person 

responsible for the decision needs to be considered as well (Davidson et al., 1999). 

2.2 Stage-Gate models 
This section gives an introduction to Stage-Gate models and the current research on the topic. 

In the article that introduces the Stage-Gate system to NPD Cooper (1990) describes the 

process as stages where the work is done followed by gates that ensures sufficient quality. 

When a decision is made to proceed with development of a product a plan including budget 

allocation for the next stage is also approved. Cooper (1990) also points out that the cost will 

increase for each stage the project proceeds to. Due to the increased costs, Cooper (1999) has 

in a later article pointed out that a Stage-Gate model should work as a funnel where ideas and 

projects are eliminated continuously which is not mentioned in his initial article. Below is a 

brief introduction of different models from previous literature and an overview of the stages 

and gates in the models. Following the overview is a section that compares and analyses the 

models in their entirety followed by a comparison and analysis of the relevant stages and gates.  

An extensively used type of model for the new product development process is a model that 

uses stages and gates in the development process. This model type was introduced to the 

product development literature by Cooper (1990), who called it the Stage-Gate System. A 

process with similar stages existed before Cooper's (1990) paper, but did not contain gates 

(Booz et al. 1982). The model by Booz et al. (1982) is used by Hart & Snelson (1991) to present 
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important information sources for the different stages. A development of the Stage-Gate system 

is presented and used by Tzokas et al. (2004) with similar but improved stages and gates. 

Finally there is a more compact model by Carbonell-Foulquié et al. (2004) where research 

about important criteria in gates is performed. 

 

Figure 1: Overview of the Stage-Gate System. Source: Cooper (1990) 

Table 1: Overview of Stage-Gate models. Grey cells indicates gates and white cells indicates stages 

 

The Stage-Gate System consists of an initial idea followed by five gates and subsequent stages 

stretching from an idea to a review after launching the product (Cooper, 1990). Tzokas et al. 

(2004) uses the Stage-Gate System as foundation in their research and the two models have 

very similar stages and gates as well as extent. The model by Tzokas et al. (2004) is presented 

with more explanatory names as well as descriptions closer to real activities for the stages and 

gates. In addition to the items in the Stage-Gate System by Cooper (1990), one more review 

after the launch has been added to the model. 

A paper by Hart & Snelson (1991) uses the similar but older model for the process with 

integrated stages and gates introduced by Booz et al. (1982) where the process is similar to the 

Stage-Gate System but with a stage before the idea that covers new product strategy and budget 

allocation. Besides this it is also lacking a review after the launch of the product. Hart & 

Snelson (1991) presents information needed for the different stages, where to find the 

information and desired outcome from the different stages, which gives a greater understanding 

of the process. 

2.2.1 Business setting in previous research 
Product development often requires and depends on innovation in some form. Innovation can 

partially be defined as an idea that is new to the involved parties (van de Ven, 1986). Defining 
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innovation as simply something new is however an inadequate definition. Different aspects of 

newness have been studied by Johannessen et al. (2001) in order to further define innovation. 

Johannessen et al. (2001) found that there can be different levels of newness ranging from 

"incremental", which does not change the operations significantly to "radical" which leads 

great changes in an entire department or company. They also suggest that the newness of an 

innovation should be to the entire industry rather than only the market. The different types of 

innovative activities studied by Johannessen et al. (2001) was new products, new services, new 

methods of production, opening new markets, new sources of supply and new ways of 

organising.  

The focus of the previous Stage-Gate models is mainly on new innovative products. The creator 

of the first Stage-Gate system, Cooper (1990) uses different forms of the word "innovation" 

nine times in the first page of his paper "Stage-Gate Systems: A New Tool for Managing New 

Products", which strongly indicates his focus on innovative products. In the paper by Tzokas 

et al. (2004) the focus is also on innovative products since 52 % of the respondents of their 

survey stated that their company was "technological innovators" and 33 % viewed themselves 

as "fast imitators". The focus in the paper by Carbonell-Foulquié et al. (2004) is stated in the 

title, which is "Criteria employed for go/no-go decisions when developing successful highly 

innovative products". This shows that the focus of the previous literature studied as necessary 

background to build the theoretical framework is heavily focused on products dependent on 

technological innovation. 

2.2.2 Stages and gates of previous literature 
In this section, the stages and gates from previous literature are presented. To give a better 

overview, the stages and gates have been divided into three different parts where similar or 

related activities are performed. The three parts are the initial stages, business case, and 

development and launch stages. 

Initial stages 

Tzokas et al.'s (2004) model starts with an Idea Generation step where ideas for new products 

are searched. The information needed to generate ideas for new products is mainly regarding 

customer needs and other companies' innovations in relevant markets and this information 

should exist inside the own company (Hart & Snelson, 1991). In Cooper's (1990) model the 

process start with an idea that is submitted to the first gate immediately. 

The first gate is called Initial Screen (Cooper, 1990) and here it is determined if the idea should 

be assessed further. The first gate in Tzokas et al.'s (2004) model is called Idea Screening and 

the ideas from the previous step are evaluated and selected for further development in this gate. 

The criteria in this gate revolve around the suitability in the company and the feasibility of the 

idea. The information needed for this gate is about the potential market, estimates of costs and 

strategic fit in the company which all can be generated and collected internally (Hart & Snelson, 

1991). 

When a suitable idea to investigate further has been approved the first next stage starts, the 

Preliminary Assessment (Cooper, 1990) or Concept Development (Tzokas et al., 2004). The 

activities in this stage differ slightly between the models. In the Preliminary Assessment, 

market and technical data is collected to briefly investigate the marketability of the product as 

well as the feasibility for manufacturing. In the Concept Development, the idea is developed 

to a concept that specifies some functional details about the proposed product. To ensure 
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gathering of high quality data about customer needs, a good relationship with potential 

customers is important (Bolton, 1993). 

After this stage there is another gate, the Second Screen (Cooper, 1990) or Concept Testing 

(Tzokas et al., 2004). The Second Screen is very similar to the Initial Screen in Cooper’s model 

(1990). In this gate the criteria from the previous gate is reused and simple financial 

calculations are added to get an estimate about the financial feasibility of the project. The 

Concept Testing uses customer opinions about the concept to determine the market potential 

of the product. For this gate, customer needs and technical requirements need to be specified 

(Hart & Snelson, 1991). The required information should come from initial contact with 

customers as well as marketing and technical departments internally. 

Business case 

Following the second gate comes stage two, Definition (Cooper, 1990) or Build Business Case 

(Tzokas et al., 2004). The Definition stage is an extensive evaluation of the potential new 

product. Market research will be done in order to specify details about the product. The 

technical aspects are also investigated to confirm the technical viability. In this step the 

financials of the proposed product is investigated extensively and the main output from this 

step is a business case for the new product. This stage in the model by Tzokas et al. (2004) is 

similar to Cooper's (1990), a business case for the product is built based on similar input. In 

this stage it is very important that the assessment of resources for the product is performed 

thoroughly, since a lack of resources is the most common reason for why new product 

introductions fail (Cooper & Scott, 2003). 

The following gate, Decision on Business Case (Cooper, 1990) or Business Analysis (Tzokas 

et al., 2004), is where a decision about starting product development is taken and is very similar 

in both models. After passing this gate the costs will increase rapidly as the product goes into 

development. Due to this there is extensive screening in this gate and many aspects of the 

product must be defined, such as target market and specifications of the product. This gate 

requires detailed information about market, technical aspects and costs as well as potential risks 

and suitability to corporate strategy (Hart & Snelson, 1991). Hart & Snelson (1991) suggest 

that an initial marketing plan should be done before moving on to the next step while Cooper 

(1990) includes this in the development stage.  

Development and launch stages 

Once the third gate is passed, the product goes into the next stage, Development (Cooper, 1990) 

or Product Development (Tzokas et al., 2004). Besides developing the product itself, plans for 

the operations around the product as well as a marketing plan are developed. One of the main 

outputs from this stage is a final product specification (Hart & Snelson, 1991). During this 

stage the financial estimations are also updated to be more relevant before the next gate.  

The gate following the development stage is called Post-Development Review (Cooper, 1990) 

or Product Testing (Tzokas et al., 2004). Cooper's (1990) description of this gate is focused on 

if the product is still current and attractive as well as the quality of the development work and 

plans. Tzokas et al.'s (2004) model focuses more on if the product meets the internal 

requirements in this gate, including suitability for production. For the assessment in this gate, 

feedback regarding the product should be gathered from potential customers and production 

should be consulted to ensure that the product is suitable for manufacturing (Hart & Snelson, 

1991).  
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The next stage differs between the models. The model used by Tzokas et al. (2004) has already 

covered the production aspects while the others have not. In Cooper's (1990) model the stage 

is called Validation and everything in the project is tested here. This includes the product itself, 

the production process and the market. These tests contribute to more accurate financial 

estimates. Tzokas et al. (2004) calls this stage Market Testing and as the name suggests the 

market for the product is tested with potential customers.  

The tests are followed by the final gate, Pre-Commercialization Decision (Cooper, 1990) or 

Analyze Test Market Results (Tzokas et al., 2004), where it is decided whether to launch the 

product or not. This decision depends heavily on the financial estimates of the project (Cooper, 

1990) and the estimated market potential (Tzokas et al., 2004). To make a sufficiently 

supported decision in this gate, the product must be compared to competition and there must 

be clarity about how the product can be sold (Hart & Snelson, 1991). To produce this 

knowledge most involved departments must contribute. If the product gets approval in the last 

gate, the plans from the development are implemented in the final stage, Commercialization 

(Cooper, 1990) or Market Launch (Tzokas et al., 2004). 

Review stage 

After the product is launched, the whole project should be reviewed. This is where the project 

is officially closed and goes from a development project to a "regular product" (Cooper, 1990). 

In this review the strengths and weaknesses of the project is assessed in order to learn to the 

next project. The reviews after launch can be performed as one short-term review and one long-

term review (Tzokas et al., 2004). The short-term review is mainly focused on detecting 

problems that could affect the company negatively. The long-term review is focused the 

products financial contribution, where revenues and margin are important aspects. If the results 

in the post-launch review are bad, it can lead to taking the product off the market (Carbonell-

Foulquié et al., 2004). 

2.2.3 Criteria in a Stage-Gate Model 
A simpler model for new product development is used by Carbonell-Foulquié et al. (2004), 

where usage and importance of criteria in the different gates is studied. This model has 

integrated all the initial stages with the business case step and has its first gate where the Stage-

Gate System has its third. The later gates of their model corresponds the later gates in the other 

Stage-Gate models. 

The criteria studied by Carbonell-Foulquié et al. (2004) are divided into five categories; 

Strategic fit, Technical, Customer acceptance, Financial and Market opportunity. The results 

of the study show that Customer acceptance is the category of criteria with the highest relative 

importance in all gates. Relative importance is determined by letting the respondents weighting 

all criteria in relation to each other, which creates a relative ranking. The Technical is the 

second highest ranked category in the three gates during the development. In the post-launch 

gate, where a decision about keeping the product on the market is made, the Financial category 

is ranked second. In contrast to the study by Carbonell-Foulquié et al. (2004) where the usage 

and importance of criteria are ranked against each other, Cooper (1990) argues that gates should 

have two types of criteria; "must meet" criteria and "should meet" criteria. The criteria 

Carbonell-Foulquié et al. (2004) found to be of highest relative importance are likely to be 

criteria of the type "must meet". 



10 

 

When analysing a survey study the respondents' roles in their companies should be considered. 

Carbonell-Foulquié et al. (2004) argues that the respondents’ roles make it possible to conclude 

that their answers are well informed. Since new product development concerns financial 

aspects and not only technical, the distribution of respondents with knowledge in the different 

fields should be noted. Of the 77 usable responses 60 % were managers with mainly technical 

responsibilities, 21 % were marketing managers and only 19 % were CEOs. 

The first gate in the model Carbonell-Foulquié et al. (2004) uses, Approval of New Product 

Concept, is similar to the gate reviewing the business case in other models. In this gate, criteria 

from all categories are used extensively. Criteria in the categories Strategic fit and Technical 

have the highest usage percentage, while the Financial category is the least used. Project total 

cost for a given cycle time is the single most used criterion in this gate. The explanation to why 

Financial category is used the least but a criteria in that category is used the most is that there 

are several criteria in the category that are never used very much. Other criteria that are used 

extensively in this gate are Product quality, Sales volume, Alignment with firm's strategy and 

Window of opportunity. The same criteria except Sales volume are ranked high in relative 

importance as well. 

The second gate in the model used by Carbonell-Foulquié et al. (2004), Approval of New 

Product Prototype corresponds to the fourth gate in other models, the gate following the 

development stage. In this gate the category Strategic fit has decreased drastically in usage. 

The Technical category remains high in usage and is now the most used category followed by 

Customer acceptance. Market opportunity is the least used category in this gate, close behind 

Financial. Project total cost for a given cycle time remains the most used criterion followed by 

Product quality, Availability of resources and Customer satisfaction. These four criteria are 

also ranked high in relative importance. 

The final gate before launching the product in the model used by Carbonell-Foulquié et al. 

(2004) is called Approval of production start-up. In this gate the Technical category decreases 

in usage to second and Customer acceptance is now the most used category. Strategic fit is the 

least used category in this gate. Product quality is the most used criteria followed by Sales 

volume, Availability of resource and Customer satisfaction, and they all rank high in relative 

importance as well. Project total cost for a given cycle time has decreased in usage but remains 

high in relative importance. 

In the post-launch review, which Carbonell-Foulquié et al. (2004) named Keeping the product 

on the market, the category Customer acceptance is by far the highest in usage. Second and 

third in usage is Market opportunity and Financial. Those two categories are also second and 

third in relative importance but in reverse order. The most used criteria as well as highest in 

relative importance is Customer satisfaction followed by Market acceptance, Sales volume and 

Product quality. Table 2 shows an overview of the most used criteria in the study by Carbonell-

Foulquie et al. (2004). 
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Table 2: Most used criteria in the study by Carbonell-Foulquie et al. (2004) (Source: Carbonell-Foulquie et al., 

2004). 

 

2.3 Development model for low innovative products 
In previous literature, the main focus for new product development is products with a high 

level of technological innovation. The product suggested for development by Svenska 

Retursystem did however have a low level of technological innovation, which is typical for 

their product segment. Compared to the setting for the previous models, the products at 

Svenska Retursystem contain only an incremental level of newness. As pointed out by Barczak 

& Kaan (2012), products with a low level of technological innovation need a structured process 

during the development to a higher degree than the products with a high technological 

innovation level. Due to the structured approach of a Stage-Gate model, it is therefore probable 

that a Stage-Gate model can be applied to product development with a low level of 

technological innovation. Based on previous literature and findings from the exploratory round 

of interviews and observation, a new Stage-Gate model has been developed to address products 

with a low level of technological innovation.  

The new Stage-Gate model is based on an initial investigation containing a literature review 

with a focus on new product development processes, and data and findings from initial 

interviews and observations at Svenska Retursystem. During the initial investigation it was 

concluded that they had no clearly defined product development process. The development 

model for low innovative products is applied to a case at Svenska Retursystem.  

To understand the supposed setting for the suggested product at Svenska Retursystem, it was 

early found that existing customers and potential new customers had to be involved. The 

features and functionalities of the product had to be specified with customer needs and 

requirements in mind. If the new product would not be able to fit into the existing automated 

operations of the customers, it would require investments from the customers to implement the 

new crate. This could therefore lead to a resistance for buying the new product. A lack of 

customer interaction is also mentioned by Barczak & Kaan (2012) as a common factor for 

failure in product development. The new model does therefore have a strong focus on customer 

needs and requires a high level of customer interaction. The strong customer interaction can in 

many cases demand a close customer connection, which is more common in a B2B setting than 

in a business-to-consumer (B2C) setting. It was discovered at Svenska Retursystem that at least 

one of their previous customers had been strongly involved in the development of the current 

crates. The model is therefore directed to product development within a B2B setting. 

When talking to Svenska Retursystem in the initial investigation, it was clear that the product 

needed to have a stable profitability and a reasonable payback time in order to be considered 

for production. The available capital for an investment was also considered important, since 

external capital are not used in a great extent. This differs from previous Stage-Gate models 
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where the highly innovative firms most often disregard these types of traditional financial 

analysis (Carbonell-Foulquié et al., 2004). Compared to previous models, the financial focus 

is therefore changed to a focus on stable profitability and reasonable payback times.  

The new model has been divided in two distinct parts, Product Analysis followed by Product 

Development. In the Product Analysis part, ideas are evaluated and screened, technical aspects 

are specified and needs to fulfil are defined. Finally in this part, financial calculations are made 

to ensure a profitable product launch. After an approval in the Product Analysis part, the 

product goes into the Product Development part. The focus in this part of the model is to find 

the most suitable technical solution to fulfil the needs according to the technical specification. 

When prototypes have been developed, they will be pilot tested with intended customers and 

the product or products that gets a proceed decision will be launched to the market. 

Since the work in the Product Analysis part of the model is mainly focused on investigation 

and only based on information, there is no required investment except time. The costs for 

performing the investigation will not be very high. When the product concept goes from a 

specification to an actual prototype, investments may be required with subsequent costs. This 

is one of the main arguments to why the product development process should be divided in two 

parts in this setting. One of the main reasons for new product introductions fail is the inadequate 

investigation before the development starts (Cooper, 1999). By dividing the process into one 

analysis and one development part the importance of investigating and analysing the product 

idea is emphasised strongly. In the limited time range of this thesis, it was also natural to make 

the division of the model and focus mostly on the evaluation part of the model. 

Another major difference compared to previous models is the feedback loops initiated in the 

model, as opposed to the “proceed-or-kill” decisions in earlier models. As described by 

Hutchins & Muller (2012), the proceed-or-kill decisions when taken to literally can often 

inhibit the natural, often non-linear evolution of an emerging opportunity. This can cause a 

forced proceed or a forced kill decision, which can either promote bad suggestions or turn down 

good suggestions. The feedback loops where therefore suggested to address this problem. 

In the development model for low innovative products the activities in the stages and gates 

have been clearly defined. Previous models do not have a clear division of the type of work 

that should be performed in the stages and in the gates. For product development with low level 

of technological innovation, the structure of the development process is very important 

(Barczak & Kaan, 2012). In the new model it was therefore suggested that information 

gathering and analysis should be performed in the stages. The work in the gates was limited to 

only inspect that the project fulfils the criteria.  

Figure 2 shows an overview of the proposed development model for low innovative products. 

Thick solid lines represent proceeding to the next stage if the project is approved in a gate and 

thin solid lines represents decisions to cancel the project. The dotted lines represent primary 

feedback loops and the dashed lines secondary feedback loops. 
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Figure 2: Development model for low innovative products 
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A Stage-Gate model should be designed as a funnel where many ideas enter and the ideas that 

for various reasons are not worth pursuing further should be eliminated in the gates (Cooper, 

1999). To achieve the wanted effect where products are eliminated in the gates, there must be 

tough criteria in each gate. Since previous models assume that the products are technologically 

innovative, it is assumed that the development is supported by venture capital to a greater extent 

than in the setting for the development model for low innovative products. It is therefore 

important that the risk in later stages is decreased. The initial interviews showed that it is 

necessary to perform extensive investigation before the development starts in order to minimize 

the risks. Therefore the development model for low innovative products uses the funnel-design 

in the first part of the model, as seen in Figure 3, which shows the intended elimination of 

ideas. The number one reason why new products fail is the lack of focus and adequate resources 

(Cooper & Scott, 2003) and the funnel design is a way to address this by focusing the resources 

to developing products with high potential. The criteria in Part 1 are designed to ensure that 

the product fits the company's strategy, the intended customer's needs and the internal financial 

requirements. Those criteria should be tough enough to only let very few products through. 

This means that the product will have been determined to have every possibility to be 

successful before going into development. 

Initial Screen

Second Screen

Product

Approval

Feasibility

Technical Solutions

Focus Markets

Financials

Profitability

Payback Time

Product Development

 

Figure 3: Funnel effect of the development model for low innovative products. 

2.3.1 Feedback loops 
Since the proposed model is supposed to be used in a B2B setting with products of a low level 

of innovation, the "proceed-or-kill" decisions from previous models have been changed. As 

described by Hutchins & Muller (2012), the proceed-or-kill decision can in many cases be 

taken too literally and force either a proceed or a kill decision. A forced decision may not 

always be correct, and the feedback loops are therefore suggested as a solution to this problem. 
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The product suggestions that move forward in the Stage-Gate model does not necessary have 

to be killed if it does not pass a gate. A few corrections to the suggestion might generate a 

product that will pass the gates. Two types of feedback loops are introduced, primary and 

secondary. The decision to kill a product suggestion is still a possibility. 

The primary feedback loop is the most preferable to use when a suggestion does not pass a 

gate, and is not ready to be killed. This feedback loop presents the best alternative for where 

the process should start over again. However, if the primary feedback loop is not enough in 

order for the product to pass the gate the product suggestion should start over in the secondary 

feedback loop or be killed.  

2.3.2 Criteria in the gates 
The different gates in this model consist of a set of criteria that must be fulfilled in order to 

proceed to the next stage. To give a clear structure and focus for each gate and the stage leading 

up to the gate, each gate has a main criterion. The main criterion is the most important in the 

gate but is also the criterion that demands the most personal assessment. The inclusion of the 

personal assessment is in line with the argument that gates should include the gatekeeper’s 

personal judgement (Davidson et al., 1999). 

In line with Cooper's (1990) argument that the gates should have criteria that must and should 

be met, the other criteria in the gates has been divided into Tier 1 and Tier 2 criteria. The Tier 

1 criteria are essential for the product's success and must be fulfilled in order for the project to 

proceed to the next stage. Tier 2 criteria are not essential for the project’s success but represents 

aspects that would be good for the product. That does not mean that the Tier 2 criteria can be 

ignored completely. If the gate has many Tier 2 criteria and none of them are fulfilled, the gate 

should usually lead to a feedback loop rather than proceeding to the next stage. 

Some general criteria for the different stages have been identified in the preliminary 

investigations. The general criteria can be applied to virtually every case the model can be used 

for. These criteria are presented below together with the description of the gates. Besides the 

general criteria, the users of the model should analyse their specific case to define specific 

criteria for their project. This analysis should consider the company the project is conducted 

at, its specific strategy and goals as well as what the purpose of developing the product is.  

2.3.3 Part 1 – Product Analysis 
The first part of the model should handle many suggestions and narrow it down to only the 

suggestions that have great potential, in order to achieve the desired funnel effect. This is done 

in three stages followed by evaluation gates. The purpose of the Product Analysis is to evaluate 

suggestion extensively without spending many resources in the process. 

Stage 1.1 – Product Suggestion 

The process starts with a suggestion of a new product. The reason this stage is named 

suggestion and not idea is because this process should start with a suggestion of a product to 

develop rather than an idea of a problem to solve, like in previous models. This is the first 

major difference compared to the previous models that start with an idea that is often abstract, 

while the development model for low innovative products targets more specific suggestions. 

At Svenska Retursystem the suggestion rather than an abstract idea was discovered to be the 

general case for new products, which was the reason for this change compared to previous 

models.  
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In this initial stage, a rough estimate of potential revenues and costs for the project should be 

performed in order to estimate the profitability and payback time. Besides this some 

information about the potential market and competition for the product should be gathered to 

enable a well-informed evaluation in the following gate. This is similar to the previous models, 

except that the financials have a different focus, and is supposed to evaluate the feasibility of 

the project. 

The most important part of the first stage is to evaluate the strategic fit for the product 

suggestion. This has been mentioned in previous literature to be important, and in the initial 

investigation at Svenska Retursystem it was concluded to be the single most important focus 

in the first gate. In their case, a product that does not meet the environmental goals of Svenska 

Retursystem should never be able to pass the first gate. It was also considered important to 

know whether or not the company has the needed knowledge and technology in order to 

develop and sell the product.  

Gate 1.1 – Initial Screen 

All product ideas will be evaluated in the Initial Screen and a lot of them will be discarded 

here. In this gate the main criteria should be about the products strategic fit for the company, 

as mentioned in stage 1.1. The Tier 1 criteria should consider if there is enough knowledge in 

the company and the overall feasibility of the project. The decision should also consider how 

large the potential market is, potential profits, how much it would cost to implement the product 

and if the company has capital available to make the required investments. Since the initial 

screen should be done quickly, the general criteria related to market and finance is of Tier 2. 

That does not mean the Tier 2 criteria should be ignored, but rather that if those are not known 

they should be estimated.  

For the project to proceed, at least three of the criteria should have a fairly certain answer. A 

development department or team should have the responsibility to do the initial screen, since 

they could easily determine the strategic fit for the product and decide whether or not it is 

possible to develop the product. The criteria in this gate are similar to the previous models with 

some important additions. Since products developed in this model are not technologically 

innovative, existing knowledge will be used in a greater extent than in a highly innovative 

company and a Tier 1 criterion has been added for that. A Tier 2 criterion has been added 

regarding available capital since products with a low level of technological innovation are less 

likely to finance development with external capital. 

  



17 

 

 

  Gate 1.1 - Initial Screen Criteria       

       

  Main criterion     

  Is the product a strategic fit for the company?      

       

  Tier 1 criteria      

  Is the project feasible?      

  

Does the knowledge to develop, sell and operate the product 

exist?      

       

  Tier 2 criteria     

  Is the potential market large enough?      

  Does the product have potential to be profitable?      

  Is the total cost of the project reasonable?      

  Is the necessary capital available?      

          
Figure 4: Checklist for criteria in Gate 1.1. 

Stage 1.2 – Technical Specification 

In this stage the suggestion should be developed to a product specification that considers all 

technical aspects of the product. It should also consider what obstacles there are for an 

implementation, both internally and externally. In the previous stage it was considered what 

potential markets there are and this should be continued by specifying which markets to focus 

on. Communication with potential customers in those markets should be initiated in this stage. 

The primary goal with the communication is to investigate what specific needs the different 

types of customers have and to get a great understanding of what is required for the customers 

to buy the product. It is also important to ensure that there is demand for the product. From the 

initial investigation, it was concluded that the customer interaction was important in this stage. 

Since the customers of Svenska Retursystem are dependent on the design of the products, they 

need to be a part of this stage if the products are to be sold at all. In the development of the 

current range of products at Svenska Retursystem, one of their largest customers has taken a 

big role. 

In a study about new product development processes 90 % of the respondents thought that their 

process does not focus enough on solving customer needs (Hart & Baker, 1994). In this stage 

of the development model for low innovative products solving the customer needs is of highest 

priority to ensure that enough attention is paid to this crucial activity. The customer needs could 

be divided into Tier 1 and Tier 2 and handled accordingly in the following gate. If there are 

extensive changes in operations for the customers, any additional services or equipment that 

can simplify the implementation of the product should be considered. An example mentioned 

in one of the first interviews with a customer of Svenska Retursystem, was an automated 

unfolding machine as an additional service. For the internal aspect of this step, a specification 

of what is required internally must be done. This should consider all initial investments required 

as well as changes in operations and potential increased operative costs. 
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The starting point and required work of this stage differs between previous models and the 

proposed one, since this stage in the development model for low innovative products starts with 

a product suggestion where technical features should be developed to solve customer needs. 

The previous models start with an idea of customer needs to solve and this stage should develop 

a concept to solve those needs. This is clearly exhibited by the name Tzokas et al., (2004) uses 

for this stage, "Concept Development". 

Gate 1.2 – Second Screen 

In the second gate, all customer needs and the technical solutions specified in stage 1.2 are 

screened. Some criteria from the initial screen are reused to decide if the product idea should 

be evaluated further or not. The main criterion in this gate should ensure that the customer 

needs are fulfilled sufficiently by the specification. The focus in this gate and the previous stage 

is the technical aspect. Therefore, the financial criteria remains in Tier 2 since the financial 

aspect of the project will be investigated extensively in the next stage. Similarly to the initial 

screen, it is sufficient to use estimates for the financial criteria. In this gate a decision to redo 

the previous stage can also be taken in order to not force an inaccurate proceed or kill decision. 

The first feedback loop of the model is therefore introduced in this gate. If the product is sent 

back to the previous stage one or more aspects in the specification should be changed. It can 

for instance be to change focus markets, which can lead to a different prioritisation of the needs 

to fulfil or changing a technical aspect of the product that leads to lower operating costs. The 

overall goal of the feedback loop is to change the product to increase the feasibility. A 

development department or team should perform the second screen. 

  Gate 1.2 - Second Screen Criteria       

       

  Main criterion     

  Does the technical specification fulfil the customer needs?      

       

  Tier 1 criteria      

  Is the product a strategic fit for the company?      

  Is the project feasible?      

  Are the focus markets large enough?      

  Is it possible to enter the focus markets?      

  

Are the internal changes viable without disrupting the current operations too 

much?      

       

  Tier 2 Criteria      

  Does the product have potential to be profitable?      

  Is the total cost of the project reasonable?      

  Is the necessary capital available?      

          
Figure 5: Checklist for criteria in Gate 1.2. 

Stage 1.3 – Business Case 

In the final stage of the first part of the model, a more extensive financial evaluation should be 

made. To do this properly, market research for the product is required in order to produce 

accurate revenue estimations, which will be the foundation of the business case. The operation 

costs must also be estimated in order to make projections about how well the product will do. 
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All initial costs must also be investigated to calculate the total cost of the project. The 

availability of capital, or the ability to raise capital, will have to be investigated and compared 

to the investment costs in order to decide whether or not the company has the ability to develop 

the product.  

In previous models the scope of this stage is wider, for instance in Cooper's (1990) stage named 

"Definition" a lot of the work from Stage 1.2 of the development model for low innovative 

products is included. This leads to a more focused scope in the development model for low 

innovative products, where the scope in Stage 1.2 is mainly technical and in 1.3 mainly 

financial. The focused financial evaluation in this stage is supposed to meet the demands for 

companies in a B2B setting with products with a low level of technological innovation. The 

demands on the evaluation contains payback times, profitability and margins, which was 

expressed by Svenska Retursystem. This compared to the previous models that did not pay any 

attention to these financial measures (Carbonell-Foulquie et al., 2004).  

Gate 1.3 - Product Approval 

The decision in this gate is the most important decision in the first part of the model. If the 

product is approved in this gate the company should invest in realising the product idea in part 

2. Due to this, the evaluation must be extensive to ensure that only feasible projects are 

approved for product development. The main criterion in this gate should be about the overall 

financial attractiveness of the product. The main criterion is unspecific on purpose since 

financial attractiveness of a new product is defined differently in different companies. Due to 

the differences, it is important to have the specific company’s gatekeeper’s personal assessment 

influencing the decision. 

There is however more specific financial criteria in Tier 1 that covers traditional financial 

performance measures. A crucial criterion in this gate is if the company has the financial means 

to invest in the product. The criteria about the financial projections including profitability and 

payback time are also important in this gate. Besides the financial criteria, the previous Tier 1 

criteria are reused but as Tier 2 in this gate. The reason for this is to confirm that nothing has 

changed to the worse, and it is therefore sufficient to confirm that they are still fulfilled.  

The prioritisation of criteria differs a bit in this model compared to the study by Carbonell-

Foulquie et al. (2004), since a focus on traditional financial analysis is required in the setting 

of the development model for low innovative products. While sales volume is ranked high in 

relative importance and usage at the corresponding gate in the study by Carbonell-Foulquie et 

al. (2004), the profitability is neglected. The criteria Payback rate and Margin rate are used by 

less than half the respondents in the study and are ranked very low in relative importance. In 

the initial investigation, the payback time and margin rate was concluded to be of high 

importance, which motivates the changed prioritisation. In the development model for low 

innovative products, the projected profitability and payback time are ranked as Tier 1 criteria 

since the model is aimed towards companies such as Svenska Retursystem. This shows a 

difference between the mind-set in the development process of innovative product and products 

with low technological innovation the proposed model is designed for. 

In this gate, a person with major financial responsibility together with the head of development 

should make the final decision regarding further development of the product, and act as 

gatekeepers. Besides the main decisions to approve or reject the suggestion, the product can 

also be sent back in a feedback loop to either Stage 1.3 or 1.2. The primary feedback loop is to 
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the business case stage, where changes should be made to make the product suggestion more 

feasible. The pricing could be changed to improve the business case or the market research 

could be redone with changed focus to identify different opportunities. The secondary feedback 

loop is to the technical specification stage. This loop should be used if the project is determined 

to have great potential but needs different specifications and possibly different focus markets 

to be a feasible product suggestion. 

  Gate 1.3 - Product Approval Criteria       

       

  Main criterion     

  Is the financial attractiveness sufficient?      

       

  Tier 1 criteria      

  Is the projected profitability sufficient?      

  Is the necessary capital for the project available?      

  Is the payback period acceptable?      

  Is the required sales volume achievable?      

       

  Tier 2 Criteria      

  Is the product a strategic fit for the company?      

  Is the project feasible?      

  Does the technical specification fulfil the customer needs?      

  Are the focus markets large enough?      

  Is it possible to enter the focus markets?      

  

Are the internal changes viable without disrupting the current operations too 

much?      

          
Figure 6: Checklist for criteria in Gate 1.3. 

2.3.4 Part 2 – Product Development 
For the second part of the model a product idea with great potential should have been approved 

to go into development. The technical aspects of the product as well as the operative 

requirements of the product should be known. The purpose of the product development part of 

the model is to transform the specification to a real solution that works in the customers' as 

well as internal operations. This is done in two stages with following gate before the final stage 

where the product is launched followed by a review of the entire project. Due to the short time 

frame, this part of the model is not tested within this thesis and is therefore a suggestion for 

future research. The second part of the model is mostly based on previous research.  

Stage 2.1 - Prototyping and planning 

The first step in the product development is to create one or more prototypes that fulfils the 

requirements and needs previously specified. These prototypes should be suitable for 

production internally as well as in customers' operations. If there are aspects of the product that 

are not yet decided, it should be done in this stage.   

Extensive planning for the product should be done in this stage. The operations and logistics 

required internally before and after introducing the product must be well planned to make the 

project run smoothly. For example, the number of employees that has to be available for the 
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development, sales and marketing must be addressed here. A marketing plan for the product 

must also be developed to enable initial sales as well as create awareness of the product's 

existence. The importance of early planning was mentioned in an interview at Svenska 

Retursystem during the initial investigation. Depending on the type of product one or more 

prototypes could be passed forward for review in the following gate and further in the process.  

Gate 2.1 - Prototype approval 

In this gate the focus is primarily on technical aspects of the product. The most important part 

of this gate is to ensure that the prototype fulfils all requirements specified in Part 1 of the 

model and this is the main criterion. This is of great importance because fulfilling these 

requirements is essential to the products success. Not paying attention to the technical 

specification in this gate is a common shortcoming in many companies implementing Stage-

Gate models (Hart & Baker, 1994).  

The evaluation of the fulfilment of customer needs, needs to be strict and thorough in order to 

not approve insufficient prototypes. Users of Stage-Gate models can get overconfident about a 

product that has passed a number of gates according to Hutchins & Muller (2012). Since the 

development model for low innovative products is divided in two distinct parts, the 

overconfidence effect can be increased even more after passing the entire part 1. Therefore, the 

product needs to be evaluated rigorously in the gates in part 2. Another important criterion is 

the suitability for the internal production but the customer requirements are of highest priority. 

Some brief contact with potential customers should also have been conducted before this gate 

to ensure that the product is still relevant and in line with what is expected from them. 

Besides the technical aspects, a short review of the financial estimations should be done to 

determine if anything has changed and a Tier 2 criterion is included to monitor this. Here is a 

big difference from previous models, where there is still focus on financials in this stage. In the 

study by Carbonell-Foulquie et al. (2004) it is determined that the total cost of the project and 

availability of resources ranked among the highest in both usage and importance. In the 

development model for low innovative products where the scope of the gates is more focused, 

this has already been thoroughly investigated in a previous stage and approved in a gate. At 

this point this is only monitored in order to ensure that it has not change. 

The planning in Stage 2.1 should be reviewed to ensure that it is realistic. The operations plan 

must be confirmed with production managers and other relevant people. The logistics plan must 

be confirmed with logistics managers. Finally, the marketing and sales plan must be confirmed 

with sales and marketing managers. 

From this gate the product can be sent back to the previous stage to either redo the prototype, 

planning or both. This should be done if major product requirements are not fulfilled 

sufficiently or if the customers think the product differs too much from their expectations but 

the product suggestion is still worth pursuing. If the prototype shows that the product clearly 

is not attractive enough for the customers, the project should be cancelled.  
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  Gate 2.1 - Prototype Approval Criteria       

       

  Main criterion     

  Does the prototype fulfil the customer needs?      

       

  Tier 1 criteria      

  Is the product suitable for internal operations?      

  Is there still a demand for the product?      

  Does the product fulfil the demand?      

  Is the planning realistic and of high quality?      

       

  Tier 2 Criteria      

  Has anything related to the financial estimates and calculations changed?      

          
Figure 7: Checklist for criteria in Gate 2.1. 

Stage 2.2 - Operational Customer Testing 

When suitable prototypes have been approved, testing should start to ensure that the product 

works in reality. The tests should include customers to see how the product will work in their 

operations. In cases where the customer has automated operations to some extent it is critical 

that the product works in the line or can work with reasonably few changes.  

Besides the testing this stage should also contain revision of the financial estimations. This 

includes updating the pricing of the product if required and also to analyse how introducing the 

new product will affect the financial performance of other products. By this point, enough data 

should be known to enable accurate estimations of profits as well as payback time. 

The final stage before approving to launch the product is similar between previous models and 

the development model for low innovative products in terms of the information gathered and 

analysed. The product needs to be tested to ensure that it works in reality and is what the 

customer wants. In this stage, the actual work will differ between products within the same 

categories based on how they will be used.  

Gate 2.2 - Launch Approval 

In this final gate the whole project is reviewed to ensure sufficient quality of all the work that 

has been done and the main criteria is if the product is good enough for a launch. The focus in 

this gate is primarily customer acceptance. To determine the total customer acceptance, many 

aspects must be considered in this gate. A major criterion in this gate is to ensure that the 

expected potential market actually exists. To ensure that the customers in this market accept 

the product, it must be certain that the product works for the customers. It is also important to 

ensure that the customers will accept the required changes in operations that an introduction of 

the product leads to. 

The internal part of this gate is mainly focused on the financials of the project. Based on the 

updated financial estimations it must be determined if the expected profit is enough with 

regards to the overall risk of the project. The payback time must be considered and the 

availability of capital to finance the project must be confirmed. A less financial internal aspect 

that also has to be considered is the availability of human resources. In stage 2.1 the number of 
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additional employees needed for the specific product introduction were decided, and in this 

gate it must be ensured that that amount is available for the production to start. 

If the prototype cannot reach sufficient customer acceptance the project can go back to Stage 

2.1 to develop a new prototype. This can for instance be due to unfulfilled customer 

requirements or unsuitability for automated operations. The purpose of the new iteration in 

Stage 2.1 should be to correct those errors without creating new problems. Another iteration in 

Stage 2.1 can also be because of insufficient planning in terms of human resources 

requirements. If the product fails in the financial review it can be sent back to Stage 2.2 to find 

improvements that makes the project more financially attractive. The project can also be 

cancelled if problems beyond repair are found in the review. The main difference in the final 

gate before launch compared to previous models is the feedback loops. In previous models a 

product that is not approved here would be cancelled but in the development model for low 

innovative products the project can be sent back to both previous stages for improvements. 

  Gate 2.2 - Launch Approval Criteria       

       

  Main criterion     

  Based on all previous work, is this product good enough to launch?      

       

  Tier 1 criteria      

  Do the customers accept the product?      

  

Will the potential customers accept the potentially necessary changes in 

operations?      

  Does the expected potential market still exist?      

  Are the main financial performance measures satisfactory?      

  Is there enough human capital easily available?      

          
Figure 8: Checklist for criteria in Gate 2.2. 

Stage 2.3 – Product Launch 

If the product gets approval in the final gate it will be launched. This is when the planning for 

marketing, operations and logistics from Stage 2.1 should be put in to action. All required 

investments should be made and the product launched to the market. 

Project review 

After the project is finished and the product is out on the market the whole process should be 

reviewed. The activities in every stage should be evaluated to identify potential improvements 

for later projects. To ensure that the right criteria are used in the gates those should be analysed 

in the project review when the first results from the market are known. Besides analysing the 

process the product must be evaluated as well. In the evaluation of the product the key aspects 

to focus on is customer satisfaction and market acceptance. It is necessary that the product fulfil 

the expectations and requirements for the project to reach break-even. 

2.4 Applying the model 
The development model for low innovative products was in this research applied to a case at 

the research company, Svenska Retursystem. Svenska Retursystem made a product suggestion 

for this thesis containing a foldable crate. One of the most important aspects for Svenska 
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Retursystem for the evaluation of the product was the height for the new crate type according 

to their specification of the assignment. There are already similar products on the market, but 

Svenska Retursystem does not yet offer them to their customers. This makes the product 

suggestion optimal for the testing of the model. 

Svenska Retursystem currently sells more than 128 000 000 crates per year of the current crate 

type, and the demand has continued to grow steadily since the start in 1997. The current 

customers are centred in the FMCG sector, where fresh produce providers, and meat and deli 

producers are the largest customer segments. There is therefore potential for the new crate to 

let Svenska Retursystem attract many new customers in other markets where the new crate type 

might work even better than the old one. 

At Svenska Retursystem there are currently four washing facilities, where the used crates are 

sent in order to wash them and send them out to a new customer. The logistics of handling the 

current crates is outsourced to a company specialised in logistics, and it works very well. The 

transport is also outsourced to a major global transportation company. 

The introduction of a new crate type could help Svenska Retursystem with their goal to reach 

even more customers and markets. However, the suggested product has not gone through any 

specific evaluation, which is necessary in order to make the proper decisions regarding the 

product. In the upcoming chapter, it is presented how this research has applied the proposed 

development model for low innovative products on the specific case in order to test its validity. 
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3 Methods 
In this chapter, the methods used for conducting this research are presented. The research 

approach will be described as well as the process throughout the research. The research was 

centred on a theoretical model developed from a literature review and initial data gathering at 

Svenska Retursystem, and a case study performed at Svenska Retursystem. The chapter will 

also present a discussion regarding the validity and reliability of the research. 

3.1 Research approach 
The thesis focus on the product development processes with a B2B perspective for products 

that have a low level of technological innovation. It was early discovered that a Stage-Gate 

model is very common for development of highly innovative products but not as common in 

B2B setting and products with a low level of technological innovation.  

The research did therefore focus on the development of a product development process similar 

to the ones used for highly innovative products. Through an initial investigation containing a 

literature review and visits at the research company, Svenska Retursystem, the existing Stage-

Gate models was complemented and modified for the B2B setting and the desired product 

segment and presented in a new suggested model. The purpose of the model was to evaluate 

and analyse different product ideas in a B2B setting where the products had a low level of 

technological innovation. 

Together with the research company, the model was tested on a case where a new type of crate 

was suggested for development. The case study was performed in order to verify whether the 

model could be used or not in the specific setting chosen for this model. The result from using 

the model to analyse the new crate type helped answer the question in the research company's 

case. During the case study the new suggested model had to be altered due to findings from the 

investigations, which made the process of building the model and testing the model to an 

iterative process. The model was however only altered when critical errors in the model were 

discovered. 

After the case study was performed, an analysis of the model was performed in order to 

evaluate it. The analysis focused on finding strength and weaknesses of the model and to 

suggest changes in the final model presented in this thesis. The analysis also focused on finding 

areas where further research could be performed. 

Defining the 

Problem 

Formulation

Building the 

Theoretical Model

Test case at 

Svenska 

Retursystem

Analysis of the 

model

Writing the thesis

 

Figure 9: Overview of research design. 
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3.2 Defining the problem formulation 
The first part of the research was to identify and define the problem, both from an academic 

view and from the company's view. This consisted of initial unstructured interviews with the 

head of sales and head of development at Svenska Retursystem as well as a visit at one of the 

washing facilities. Together with a brief literature review together with internal reports from 

Svenska Retursystem, this helped the researchers identify and define the problem formulation. 

The problem formulation extended the initial problem formulation from Svenska Retursystem, 

to decide on a height of the new foldable crate, to include the entire product development 

process from idea to market launch. The initial problem given by Svenska Retursystem 

therefore became a smaller part of the entire thesis. 

Once the problem had initially been formulated, the collecting of data began. However, new 

data presented during the research forced the problem formulation to be modified a few times. 

The modification of the problem formulation was caused by the new data that eventually 

suggested a slight change of direction for the thesis. The modification of the problem was an 

iterative process, which made the researchers open to new data that could have impact on the 

initial problem formulation.  

3.3 Building the theoretical model 
A product development model was developed based on previous literature and the initial 

interviews. The main focus areas of the literature review, new product development and Stage-

Gate models, were decided after the initial interviews and observations at Svenska 

Retursystem. The new product development literature was complemented by literature 

concerning the setting of the desired model, product development in B2B settings for products 

with a low level of technological innovation. 

During the research the model had to change due to changes in the initial problem formulation. 

The changes caused certain parts of the new model to be extended and completed or changed, 

and in some cases even removed. 

The primary sources for the literature review was the Royal Institute of Technology's library 

database Primo and Google Scholar. 

 

3.4 Case study at Svenska Retursystem 
A case study was performed at Svenska Retursystem in order to test and validate the theoretical 

model developed in this research. The case study also provided data for analysing the revised 

problem given by Svenska Retursystem and gave the company material for making a final 

decision on whether or not they should invest in the new foldable crate. 

The case study together with the building of the theoretical model was an iterative process. 

There were at some points during the case data and evidence found that led to necessary 

modifications in the model. When the model had been modified, the case continued with the 

new model and some parts of the case had to be analysed again due to the change of the model. 

The case study contained two main parts: data collection and data analysis. The data collection 

consisted of interviews and observations in order to collect the necessary data. The data 

analysis performed in the case study considered the collected data in order to pass the different 
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stages and gates in the new product development process model. In this section the different 

parts of the case study is presented. How they were performed is described, their contribution 

to the performed analysis within the new model as well as their contribution to the analysis of 

the model itself. 

3.4.1 Data collection 
In this section the different data collection methods are presented. The main methods used were 

interviews and observations, both in order to collect data for using the model as well as 

gathering data for analysing the model. 

Interviews 

The companies and persons relevant for the interviews were first divided in three main 

segments, based on function within the return system of Svenska Retursystem. The first 

segment contains everything that is connected to Svenska Retursystem itself, such as the wash 

and distribution of crates and pallets. The second segment consists of the customers of Svenska 

Retursystem, which are the producers and importers of FMCG products. The last segment 

contains wholesale companies and retailers, to which the crates and pallets are transported from 

the producers and importers. However, interviews with the last segment were never performed 

due problems with availability. Instead observations were made with the last segment during 

meetings, which will be described later. 

The reason for the segmentation was due to the distinct differences between the actors within 

the segments. Svenska Retursystem is the provider of the return system, which makes them 

very different from the other two segments. The second segment contains the actual customers 

of Svenska Retursystem. They are the ones that actually have to pay the usage fee for the crates 

and they are also the actors that are most affected by the sizes and functionalities of the crates. 

The last segment chosen are only handling the crates, but they have a position where they can 

put high pressure on the producers to implement a certain type of transport package. 

The interviews in the first and second segments were performed in order to gather data for the 

different stages and gates of the new product development process model. Table 3 presents the 

different stages in the model the data was primarily collected for. Because of the characteristics 

of the different segments, the data collected in the specific interviews made them relevant for 

some certain stages. The interviews within the different segments and their contribution to the 

research will be presented below. The different interviewees were selected together with the 

head of development at Svenska Retursystem. The selections were made based on the different 

roles the interviewees had within the companies, their competences and their experiences with 

the system as well as the availability of the interviewees.  

The data collected from the interviews was later used for analysis of the model and to answer 

the research questions. All segments were used in order to understand the information needed 

for the different stages and understand which stakeholders that are important for the stages in 

the new product development process model. 
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Table 3: Relevant stages for each interviewee. 

Type of Company Interviewee Stage 

Svenska Retursystem Head of development 1.1 

Svenska Retursystem Key Account Manager 1.1, 1.2 

Svenska Retursystem Production/Technology 1.2, 1.3 

Logistics partner Delivery manager 1.2 

Fresh produce provider Logistics planner 1.2, 2.2 

Meat producer Lean coordinator 1.1, 1.2, 2.2 

Retailing corporate group Only meeting observations 1.2 

Retailing corporate group Only meeting observations 1.2 

 

Svenska Retursystem 

An initial unstructured interview was performed with the head of development at Svenska 

Retursystem in order to get the initial understanding of the return system of the crates. The 

interview provided data that were used for constructing the theoretical framework. It was also 

used for stage 1.1 in the theoretical framework. 

From Svenska Retursystem, a key account manager in Helsingborg was interviewed. The 

interview had a focus on finding out customer needs and desires. This was done in order to 

understand if there is a potential market for the foldable crate, and if so, what the most 

important aspects to have in mind when developing and implementing the crate would be from 

a sales point of view. 

An interview with an employee at Svenska Retursystem in Helsingborg was also performed. 

The interviewee joined Svenska Retursystem very early, and he was involved in the 

introduction of one of the existing crates at Svenska Retursystem. The interview gathered data 

on how an earlier introduction at Svenska Retursystem had been performed and the implication 

it had for the customers. It also gathered data on how the current system would be affected if 

introducing a larger change in the design of the crates. The data gathered were used in stage 

1.2 as well as in 1.3. 

An interview with Svenska Retursystem's logistics partner was conducted and the main topic 

in this interview was planning of the delivery of clean crates and the pickup of dirty crates. 

Svenska Retursystem is currently outsourcing their logistics planning to a company specialised 

in this. They receive data about customer orders and schedules deliveries to customers. The 

main goal with this interview was to improve the general understanding of the system and gain 

specific knowledge about the logistics in the system. The data gathered in this interview was 

mainly used when assessing the current situation at Svenska Retursystem, and it was used to 

address stage 1.2 and analyse the internal changes in the operations a foldable crate would 

cause. 

Besides providing data for the different stages in the development model for low innovative 

products, the data from the interviews was also collected for the analysis of the model. The 

information collected in the interviews was mainly used in order to answer research question 

2 and 3.  
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Producers and importers 

One of the customers of Svenska Retursystem, a fresh produce provider, was interviewed in 

order to understand a large part of the return system. The fresh produce provider is a large 

importer of fruit and vegetables, and they are purchasing the crates in order to send them to 

their producers. The producers are then the ones who fill the crates and send them back to 

Sweden. The interview therefore gave data on the entire customer part of the return system. 

The fresh produce providers and meat and deli providers cover more than 90 % of Svenska 

Retursystem’s customers. The fresh produce provider has invested large amounts in an 

automated system for handling the crates from Svenska Retursystem and they have also taken 

an active role in the development of Svenska Retursystem's return system and their products. 

An interview with a meat and deli producer was also conducted in order to cover the two largest 

customer segments. 

The interviews were performed in order to understand the needs and demands of the customers 

and how changes in the crate sizes and functions would change their systems. The data was 

used in stage 1.2 to address the external part of the technical specification. 

Another purpose of the interviews was to understand how these customers reacted when the 

return system was first introduced and why they decided to join the return system of Svenska 

Retursystem. This in order to get an understanding of how a new crate type could open up for 

new markets, and why new markets would be interested in the new type of crate. This also 

relates to stage 1.2 but have a focus on the new markets and how to address new customers and 

their needs. The data was used in parts of the business case, stage 1.3, in order to assess if the 

existing customer could be a part of the customer base for the new crate type. Qualitative data 

on how the system could be improved by more involvement from Svenska Retursystem was 

also collected. This data was not crucial for the model itself and the new product development, 

but it gave a good view of possible changes in the system that could attract new customers. 

Observations 

To get an even deeper understanding of the return system of Svenska Retursystem, 

observations were made in the entire system. The companies chosen for the observations 

were divided in the same segments as the interviews. The observations were performed in 

order to understand the current implementation for the return system, and the possible 

implications of a new crate type. This data were mainly used for stage 1.2, but a part of the 

data was also used in stage 1.1. 

Table 4 gives an overview of the observations and to what stage of the theoretical model the 

data was used for. The data received from the observations at the retailing corporate groups 

was also used in the business case, stage 1.3. 

The observations were also important when analysing the model itself, especially when 

deciding the necessary stakeholders for research question 3. The data from the observations 

showed to which degree a certain actor would be affected by a change, and therefore how 

important that type of stakeholder would be to the model. 
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Table 4: Relevant stages for each observation. 

Company Type of facility and location Stage 

Svenska Retursystem Wash, Västerås 1.1, 1.2 

Svenska Retursystem Wash, Helsingborg 1.2  

Fresh produce provider Import and distribution centre, 

Helsingborg 

1.2, 2.2 

Meat product producer Production, Västerås 1.2, 2.2 

Meat product producer Production, Örebro 1.2, 2.2 

Retailing corporate group Distribution centre, Västerås 1.2, 1.3 

Retailing corporate group Distribution centre, Västerås 1.2, 1.3 

 

Svenska Retursystem 

Three visits at Svenska Retursystem were arranged in two different washing facilities: Västerås 

and Helsingborg. The facility in Västerås was significantly older than the facility in 

Helsingborg. This could be seen in the amount of automated systems in the facilities.  

The first visit at the facility in Västerås had the purpose of giving the researchers an 

introduction of the system and the operations of Svenska Retursystem. The other two visits 

were made in order to collect qualitative data of how crates are handled internally at Svenska 

Retursystem and the differences between washing facilities. The data was used for 

understanding the internal implications a change in the range of crates would cause for stage 

1.2. The data on how the changes would impact the system was also used in stage 1.3. 

The data collected from the observations at Svenska Retursystem were mainly used for the 

stages and gates in the model and was only used to a small extent for the analysis of the model. 

Producers and importers  

Three visits were arranged for observations at producers and importers. Two of the 

observations took place at the same companies as the interviews, the fresh produce provider 

and the meat and deli producer. The last visit took place at another meat and deli producer. 

The visit at the fresh produce provider took place where an automated system was installed to 

handle the crates. The purpose of the observation was to provide the research with qualitative 

data on how a system for handling the crates could be designed. It also provided the research 

with data on implications for producers when implementing the crates as a part of their system. 

The visits at the two meat and deli producers took place at their production facilities, where 

automated systems were also implemented. The two systems were very different, where one of 

the producers had a very modern system with a small washing facility of their own, while the 

other producer had an older system. The purpose of these observations was to provide the 

research with the same type of data as from the fresh produce provider but from a different 

industry. It also gave data on how systems of different ages was designed and worked. 

All observations in this segment were used for collecting data on the stakeholders and to which 

degree they would be involved in the product development process. The data was later used for 

analysing the model, especially when analysing the relevant stakeholders for the model. 
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Wholesale and retail 

The purpose of the visits at the distribution centres was to collect data on how the crates are 

handled at these sites and the possible implications a change in crate design and functionality 

would cause. At the distribution centres two types of observations were made. The first type 

was observations of two separate business meetings between Svenska Retursystem and the 

wholesale and retail companies. The second type was observations within the distribution 

centre where the packing for individual grocery stores was performed. In some part of the 

packing the handling of the current crates could be observed. The actors within these segments 

are not large customers of Svenska Retursystem, but they do have a large impact on the system. 

If a change would affect these actors too much, the implication could be that they may require 

the producers to stop using the new crate type or not implementing it at all.  

At one of the distribution centres, very few crates were handled. This resulted in a lack of 

observable data from that specific observation within the distribution centre. However, data 

regarding the handling of colonial products, an area not implemented in Svenska Retursystem's 

return system, were collected that were useful for stage 1.1. At the other distribution centre 

crates were used in some product areas. The observations made at this centres provided data 

for stage 1.2. 

Data from the observations at both of the wholesale and retail companies' distribution centres 

was collected in order to analyse the model. The data was primarily used for analysing the 

involved stakeholders and the necessary information needed in the different stages and gates.  

Documentation 

Internal documentation was collected from Svenska Retursystem. The documents contained 

information rules for the return system, policies, and transportation guidelines. The data from 

this documentation was used for understanding the complexity of the return system and what 

necessary guidelines and rules that must be applied on a system like Svenska Retursystem's. 

Previous master theses performed at Svenska Retursystem as well as a consulting report were 

also collected in order to understand previous work that had been performed within the 

company as well as to collect necessary data on the returns system. 

The data within the documentation were primarily used for the stages in the model. 

Quantitative data 

In the new suggested product development process model, some calculations were required for 

some parts of the technical specification and the financial part of the business case. The 

necessary quantitative data required for the calculations were gathered from Svenska 

Retursystem. Data regarding prices, crate measures and estimates of market sizes were given 

directly from Svenska Retursystem. Access to database files was also given, containing product 

sizes and measures of the products secondary and tertiary packages.  

The quantitative data were used in the stages of the model and the analysis of the quantitative 

data will be presented in the next section. 
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3.4.2 Data analysis 
In the model the data were also analysed in the different stages and gates. The analysis was 

divided in two separate parts, where the first part consisted of analysis of qualitative data and 

the second part consisted of quantitative data. 

Qualitative data 

The qualitative data collected from the interviews and the observations were documented both 

in written notes and in recordings. The notes and recordings from all the interviews and 

observations were analysed for each stage in the model in order to present results related to the 

different stages. When the qualitative data was divided for each stage, it was analysed within 

the frame of the model together with the quantitative data in order to present a result regarding 

the suggested product idea from Svenska Retursystem. 

The qualitative data together with the analysis performed in the model were then used in order 

to analyse the model itself. 

Quantitative data 

The quantitative data collected from Svenska Retursystem and the databases were used for two 

types of calculations. The first calculations were performed within the technical specification 

of the new suggested model, stage 1.2, where new crate heights were calculated. The other 

calculations performed were connected to the business case in order to give the financial 

perspective on the possible investment in the new crate type. The calculations were performed 

in MS Excel and they are presented below. 

Model for calculating crate heights 

The model used for calculating the crate heights were primarily based on the maximum allowed 

pallet space height of trucks in the different geographical areas of Svenska Retursystem’s 

operations. Three main geographical areas where Svenska Retursystem is active with different 

pallet space heights were chosen for the calculations and the calculations were therefore 

performed in three setups. The calculations use the maximum stacking height of a pallet, which 

is half of the pallet space height since pallets need to be double stacked. 

To calculate the best heights, heights from 70 mm and up with steps of 1 mm were used in the 

calculation file. For each height, the number of stacked crates that would fit within the 

maximum stacking height was calculated. The remaining space were also calculated (the 

"rest"), which was then used for determining the best height for that specific number of 

stackable heights. The lowest rest for the specific number of crates gave the best crate height. 

Another important variable in the calculations of the height was the difference in height 

between the crate height and its stacking height (the "negative stacking height”). When 

calculating the number of stackable crates, the first crate will have the crate height whilst the 

rest of the crates will have the stacking height. Svenska Retursystem's current crate supplier 

already has a few foldable crate types. However, they have different negative stacking heights, 

which affects the calculations. Three different negative stacking heights were used in the 

calculations for each maximum stacking height setup. 

For each setup, the other setups' maximum stacking height was taken into consideration. 

Therefore, the optimal heights for one setup were used in order to calculate the effects those 
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heights would have for the other setups. This was done since a specific crate height could be 

perfect for one setup but be very bad for the other setups. 

The calculations of optimal height based on maximum stacking height were also combined 

with an analysis of normal product heights for products in attractive markets. 

Financial analysis 

In the financial analysis, the payback time and the required number of crates to invest in was 

the focus. The initial investment in the washes and a specific number of crates was used to 

calculate an investment per crate. In the calculation file, the investment per crate was calculated 

for two setups for the washes. The first setup had two washes and the second had three washes. 

Each setup then calculated the investment per crate given an initial investment of 500 000 

crates and up, with steps of 100 000. 

The number of times a crate had to be sold was then calculated by dividing the investment per 

crate with the profit per crate. The profit per crate is calculated by subtracting the cost per time 

in the return system for one crate from the customer price. The payback time could thereafter 

be calculated by dividing the number of times a crate had to be sold with the number of times 

a crate could be sold during a year. A total number of required sales and sales per year were 

also calculated in order to determine whether or not the calculated number of sales would be 

achievable. 

The financial analysis was part of stage 1.3, business case, were it was for making an analysis 

of whether or not the suggested product idea would be attractive for Svenska Retursystem to 

invest in. 

3.5 Analysis of the model 
The analysis of the product suggestion using the new development model for low innovative 

products was in turn analysed. The model itself had to be evaluated and validated. The results 

and analysis from each stage and gate in the model was analysed in order to find strength and 

weaknesses of the model. 

The analysis of the model was based on the research questions in order to see if the model was 

suitable for the B2B setting and products that have a low level of technological innovation. 

Findings from the literature were combined with findings from the use of the model in order to 

analyse the model. 

3.6 Validity and reliability 
The research performed in this thesis mainly focused around the creation of a theoretical model 

and the testing of that model in a case study performed at the research company, Svenska 

Retursystem. In this section the validity and reliability of the study will be discussed. 

Most of the data collected for performing the test of the proposed development model for low 

innovative products was qualitative. Qualitative data collected in interviews depends much on 

the interviewee and its perception of the reality and the subject of the interview. In qualitative 

studies the reliability therefore tends to be low. However, to be able to analyse the qualitative 

data in a more reliable way data triangulation were used on the different segments. Multiple 

sources in the different segments were interviewed regarding the same phenomenon. The 

reliability could have been improved even more if more actors within the segments were 
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interviewed. The reason for not interviewing more persons in the segments was due to issues 

with availability and the time frame of this thesis. 

The reliability of the study is also based on the ability to perform a repeat study that should 

produce the same result. In order to improve the reliability of this thesis, the data collection 

methodology and the data analysis method has been described in a great extent. All interviews 

performed in this study was recorded, with only one exception were the recording device had 

technical problems, and careful notes were taken during each interview. The topics for the 

semi-structured interviews are presented in Appendix A in order for other researchers to 

replicate the study. Another aspect that increases the reliability of the study is the presentation 

of material collected in the case performed at the research company as well as the research 

company’s name, Svenska Retursystem. 

Unfortunately, the research did not have the opportunity to test the entire model. The second 

part of the model where the product goes into the prototyping and testing stages and finally 

launches could not be tested due to the limited time frame. The reliability of the second part of 

the model is therefore not good. For further studies in this area, the second part of this model 

is suggested to be the focus. 

The findings from the research and the validation of the proposed model could to a high degree 

be extended to other cases. The generalizability of the research is therefore rather high. The 

proposed development model for low innovative products is based on previous Stage-Gate 

models that have been proven to work in many different settings and cases. The new case 

setting for the proposed model was thoroughly tested in the case and was shown to work well. 

The model uses general topics within the stages and gates to be analysed, which could be 

applied in different ways depending on the setting. It is therefore easy to use the model in other 

cases than the case at Svenska Retursystem and the specific setting. 

The performed research conducts a data collection and an analysis within the scope of the 

proposed development model for low innovative products. This is done to validate the model 

as well as provide the analysis with a stable foundation for answering the research questions. 

The test in this case is therefore the use of the model in the case study, and the results from 

using the model do reflect the phenomena under study. A higher focus on finding the difference 

between the settings in previous Stage-Gate models and in the proposed development model 

for low innovative products could have increased the validity. The problem that the second part 

of the model was never tested lowers the validity for research regarding the second part of the 

model. However, even though the validity of the research could be higher it still has a good 

validity.   
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4 Results 
In this chapter the data related to the case study that has been gathered is presented. The sources 

of the data are mainly interviews and observations but also internal documents from Svenska 

Retursystem. The first part of this chapter describes general results that were required to get an 

in-depth understanding of the setting. In the second part, the data gathered was inserted into 

the development model for low innovative products to test the model using the product 

suggestion.  

4.1 General results 
This section presents the results related to the market for crates and barriers for implementation. 

The focus in the market research was the requirements for entering markets and to identify 

potential markets. This section also presents the identified barriers and requirements for 

implementing a new foldable plastic crate, both internally and externally. This was important 

since the gates in a Stage-Gate model have a strong focus on obstacles that must be overcome 

by the work in the previous stage. For a new product introduction it is therefore essential that 

the obstacles are known during the process.  

4.1.1 Market Characteristics  
One area where companies differ extensively that became clear during the research was how 

the cost regarding packaging is handled. In a large fresh produce provider a total cost-approach 

was used where all costs in the entire chain is considered. This includes the acquisition cost of 

the packaging; all transports required and wasted goods due to damaged goods or spoilage. 

With this approach they considered plastic crates as a slightly better alternative than corrugated 

boxes. Another way to view the costs, that a major Swedish retailer used, is to look at the cost 

of receiving the goods. With this approach the only cost that is considered is the amount paid 

to the supplier. The important aspect of wasted goods is therefore missed with this approach. 

The protection of the goods, which reduces wasted goods, is a major advantage with the plastic 

crate according to the fresh produce provider. When the approach to only consider cost of 

receiving the goods is used, other cost increasing problems can arise. Using this cost model 

can be a sign of a sort of "good-for-my-department"-attitude where only the own departments 

results are considered. This leads to sub-optimisation, which can affect the company's overall 

financials due to lack of coordination. This was a problem that was present in the previous 

mentioned retailer.  

From observations at the major retailers it became apparent that the type of packaging did not 

significantly affect the handling of products at distribution centres. The workers in the 

distribution centres picked orders manually, mainly to pallets and roll cages where corrugated 

boxes and plastic crates could be mixed.  

The different actors within the market handled the purchase of the crates different. One of 

Svenska Retursystem's customers paid for the crate and covered the deposit in order to send 

the crates to the producers all over Europe. Another actor, a retailer, let the producers purchase 

the crates and cover the deposit. The deposit is later transferred to the retailer together with the 

delivery of the goods in the crates. However, a common thing within the market was that the 

crates were most often delivered to the producer from Svenska Retursystem even though the 

producer was not the actual buyer of the crate.  
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4.1.2 Potential Markets  
Some potential new markets for plastic crates were identified in the case. A market where there 

was a high level of standardisation was frozen products. Frozen products are mainly packed in 

plastic bags and corrugated boxes as primary packaging. With standardised sizes of corrugated 

boxes it should therefore be possible to find a suitable crate that can hold many different 

products in an efficient way. Products packed in plastic bags are also suitable for plastic crates. 

Plastic bags are much more flexible than corrugated boxes which makes it possible to achieve 

good filling rates in plastic crates and thus enables efficient transports. Since several producers 

of frozen products are large companies with highly automated production they can benefit from 

the great suitability for automation that a plastic crate has.  

In the fresh produce area a large potential market was citrus fruit. This was a sector of the fresh 

produce market where plastic crates had not yet been implemented. The major fresh produce 

provider that was interviewed expressed that a plastic crate with straight (foldable) sides would 

be suitable for those products. This market was also identified by Svenska Retursystem as a 

market with great potential. Another suggestion from the fresh produce provider was to make 

a crate that can contain watermelons. To increase the volumes they suggested that it could have 

a height that would be suitable for milk cartons as well. This suggestion turned out to be too 

customised to achieve sufficient quantities since milk cartons already has efficient transport 

packaging and there are not many other suitable products for those dimensions.  

The fresh produce provider was one of the largest individual customers of Svenska Retursystem 

and they still saw potential for implementing crates for even more of the products they were 

providing. The fruit and vegetable market as a whole was therefore very interesting to address. 

Even though a crate suitable for a watermelon was not optimal, there were still products within 

this market that needed a crate higher than the current highest crate from Svenska Retursystem. 

A product suggestion from one of the account managers at Svenska Retursystem was iceberg 

lettuce. It was unclear if there would be a large enough volume to implement a crate only for 

the lettuce, but there were many other products that had similar measures as iceberg lettuce. 

Within the fruit and vegetable market there were many products that could fit within the same 

crate a lettuce such as different types of melons (not watermelon) and pineapples.  

During the observations at the two wholesalers some interesting market results were found. 

There were many products that had such optimised transport packaging that it would be next 

to impossible to convince the producers or importers to change to reusable crates. Many 

products in the category colonial goods were packaged in such optimised transport packaging, 

coffee for instance. Typically products packed similarly to coffee in solid cuboids were often 

packed optimally. The dimensions of those products were in many cases selected to fit a pallet's 

dimensions. By having optimal dimensions and using a corrugated tray as transport packaging 

the pallet was nearly filled to 100 % with the product and a reusable crate could not compete 

with that. Due to this the colonial goods category was determined not to be a potential market.  

A high volume market that could be of high interest for Svenska Retursystem was bread. Bread 

is a product with low density, which means the tare weight of the plastic crates should not be 

a problem. The production is highly automated at the largest bread producers which plastic 

crates easily could be implemented into.   
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4.1.3 Market barriers  
A major barrier that was highlighted in most interviews during the research was the 

interdependence between the different entities in a market. It was for Svenska Retursystem rare 

to be able to convince only one company to start using reusable crates without needing to 

convince more actors in the same market. With only a few actors in a specific market starting 

to use the crates, it could cause trouble in the handling of goods at the wholesaler and retailers. 

Another problematic situation that had occurred at the fresh produce provider, who was a great 

proponent of reusable crates, was the difficulty to make actors outside of Sweden to use the 

reusable crates. Their customers occasionally asked for a switch to reusable crates for products 

that came in corrugated boxes. The fresh produce provider then had to convince their suppliers 

outside of Sweden to start deliver products in reusable crates from Svenska Retursystem. In 

many cases this was very hard since the suppliers were not interested in changing their existing 

production for only one customer. In the interview with the fresh produce provider it was also 

emphasised that every part of the chain should be happy with the packaging of the product, 

from producer to store, in order to be used.  

Svenska Retursystem used to have a partial solution to this, which unfortunately is not used 

anymore. They used to arrange conferences where major companies in certain markets met to 

try to convince them to switch to reusable crates. Collecting many involved parties could enable 

larger decisions where several competitors together decides to switch to reusable crates. This 

was similar to when Svenska Retursystem first started, when two major meat product producer 

and three of the largest retail corporations in Sweden together decided to start Svenska 

Retursystem.  

4.1.4 System barriers  
A problem with the system was that the design forced the users of the crates to tie up a lot of 

capital. This was due to the fact that the user of the crate had to pay a deposit that was repaid 

when the crate was returned or sent forward in the return system. For a small producer this 

could cause liquidity problems, especially since Svenska Retursystem issued invoices with 30 

days payment terms while the major retailers, who are the customers of many small producers, 

demands 90 days from their suppliers. This put the small producer in a very weak position 

where they have highly standardised Svenska Retursystem in one end and the huge retail 

corporations in the other. Since they often are dependent on both for their business to work 

they are in no position to negotiate the payment terms. This problem was very apparent for the 

fresh produce provider whose suppliers had expressed resistance against using reusable crates 

due to the deposit. They solved this problem by paying for both the crate and the deposit 

themselves and let the producers use the crates without tying up the capital. This led to them 

having large amounts of capital tied up but it enabled them to use the reusable crates from 

Svenska Retursystem.  

In the interview with Svenska Retursystem's logistics partner, concerns regarding 

implementing new crates were raised. They said that it would increase the demands on logistics 

much and make the system much more complex. One alternative for the new crates that was 

discussed was introducing custom heights decided by major customers in order to fulfil their 

demands to the greatest extent. This was something the logistics partner strongly advised 

against and claimed it would have a "catastrophic" impact on logistics. To introduce foldable 

crates without achieving large sales volumes would also cause the "catastrophic" effects for the 
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logistics. A big reason for this was the transportation of the crates. The transportation from 

Svenska Retursystem to their customers would be from a washing facility to one or a small 

number of separate customers. The return of the crates however would be scattered among a 

large number of customers, which would cause large problems if implementing the new crate 

type without large enough sales volumes. Since many of the large producers of food supplies 

stores their products all over Sweden, the return of crates would come from many places in 

Sweden. If the volumes were too low, all facilities would not be able to wash the crates thus 

requiring unproductive transports to other facilities.  

Another aspect discussed with the logistics partner was that if the new crates would require 

new washing facilities, it could lead to increased internal transports. Increased internal 

transports would increase the environmental impact from Svenska Retursystem's operations. 

An increase in the environmental impact would be to go against the goals of Svenska 

Retursystem, and therefore a failure of the implementation. 

4.2 Development model for low innovative products 
In this section the results relevant for the stages and the gates in the development model for 

low innovative products are presented. The model will be used in order to analyse the product 

idea suggested by Svenska Retursystem. The overall analysis within the model will in the next 

chapter be used in order to validate the new model and its usability. The main focus in this 

section will be on the first part of the model, since it is of investigatory nature while the second 

part is mainly operational. For the second part of the model, research findings has been used to 

suggest how Svenska Retursystem should proceed with the process if the project is approved 

in Gate 1.3.  

4.2.1 Part 1 - Product analysis 
In this section the results from the product analysis part of the model is presented. The results 

were produced by gathering data and insert it into the development model for low innovative 

products. The analysis in the development model for low innovative products of the product 

suggestion given by Svenska Retursystem is also presented in this section. 

Stage 1.1 - Product suggestion 

The initial product suggestion presented by Svenska Retursystem was a foldable crate, which 

was supposed to be used in order to address new potential markets. The foldable crate would 

have the advantage of taking less space when folded compared to previous crates, which would 

allow a much higher volume per truck to be delivered to their customers.  

In this first step the customer needs was a very important part to investigate. When talking to 

the fresh produce provider, a need of a development from the current crates and corrugated 

boxes was expressed. Especially when focusing around the citrus market, there could be 

improvements when looking at the current crate types. These crates have an angled edge, which 

lowers the possible amount of citrus fruits that could be put inside a crate. With the new 

foldable crate type, which has straight edges, it would be possible to fit more citrus fruits. 

However, if more fruits will fit, the weight will be higher. This will be an important aspect in 

upcoming stages, since the weight of the crates might have to be lowered compared to the 

current crates. When looking at other types of fruits that are currently transported in corrugated 

boxes, the plastic crates had a better ability to minimise wastage. This market was suggested 

to look further into in the next stage.  
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Another market that was addressed as interesting was the market of frozen products, packaged 

in either plastic bags or corrugated boxes as primary packages. Plastic bags would fit well 

inside a crate since they are easily shaped and the corrugated boxes would fit well in the new 

foldable crate because of the crates straight edges.  

In this stage, the economical aspect should be considered and possible revenue and costs should 

be evaluated. When looking at investments surrounding the new crate types, there was at least 

the initial cost of investing in new washes. The washes had an investment cost of about 60-70 

MSEK and Svenska Retursystem would probably have to invest in washes in at least two of 

their washing facilities. This will be addressed in later stages, but there would at least be an 

initial investment cost of about 140 MSEK for the washes. 

Regarding the number of crates to invest in, it would according to a key account manager at 

Svenska Retursystem require an investment of at least 500 000 crates. An initial purchase cost 

for a single crate of 61 SEK was presented by Svenska Retursystem and it would therefore 

require an investment of at least 30 500 000 SEK for the crates alone. Together with the 

investment in the washes, the initial investment would therefore be at least 170 500 000 SEK. 

These types of investments has been done before and turned profitable and it should therefore 

not be an impossible investment. Things to consider in later gates were the payback time of the 

investment and the number of times a crate has to be used in order to be profitable. 

This stage of the process has had a lot of consideration already from Svenska Retursystem's 

side, but this research confirmed that the new crate could, if it would reach the desired turnover, 

be an idea that was worth evaluating and had potential to pass the first gate.  

Gate 1.1 - Initial screen 

In this first gate, the first Tier 1 criterion of the development model for low innovative products 

is the strategic fit of the company. Svenska Retursystem works with packaging that can be used 

in return systems and always strive to find new markets for making the food industry more 

environmental friendly. A business goal for Svenska Retursystem is to develop and operate a 

return system that makes their customers’ logistics more efficient. The strategic fit for the 

company is therefore a criterion that is met by the new type of crate since the new crate type 

can fulfil those goals.   

Svenska Retursystem is already in the business of handling crates in a return system. They also 

have a close contact with the producer of plastic crates, which means that they can easily put 

demands on the properties of the new suggested crate type. To implement the new crate would 

therefore not affect the operations and business significantly and the second and third Tier 1 

criteria, the feasibility of the project, are therefore met.  

When instead looking at the Tier 2 criteria, there are still many potential markets that does not 

use plastic crates that could benefit from the crates. During the interviews, interest in the new 

crate type was also noticed. That would suggest that there was a potential market for the 

product. However, the size of the potential markets will be discussed more in the business case 

stage. The profitability of the project does not seem to be unreasonably given previous 

implementation of crates by Svenska Retursystem during their years in this market. It was 

important though in later stages to calculate how profitable the product was going to be and the 

payback time of the project. The costs of the project was reasonable due to the fact that it 
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required investments in washing facilities with a high investment cost. Without the washes it 

would not be possible to go through with the project.  

The only Tier 2 criterion not investigated in this research is the availability of capital for 

investing in the project, since this information was not available for the public.  

Stage 1.2 Technical Specification 

The main concerns customers had regarding the technical specifications of a new crate were 

mostly focused on the functionality, quality and weight. The opinions about the size were not 

as strong which suggests that as long as modules of crates can be filled effectively, the size is 

not the highest priority. Some requests regarding the height was however made by the fresh 

produce provider related to specific products. The first request was a crate with double or triple 

the size of the largest crate from Svenska Retursystem. The size turned out to be unviable since 

there was not a sufficient potential market for that size. Besides this, the calculations of module 

suitability show that a crate of that size would not be suitable for neither Swedish nor European 

standards of pallet height. Since the fresh produce provider wants to ship the crate to their 

suppliers outside of Sweden, this would be a necessity for a crate of that size. The other request 

they had was a 90 mm high crate, which would be suitable for a couple of high volume 

products. One of the meat product producers also mentioned the crate sizes and claimed that 

many small retailers wanted more frequent deliveries with fewer products per delivery. Since 

two large customers in different markets expressed a demand for small crates it was probable 

that there was a real demand for small crates. Observations at one wholesaler showed that 

several crates carrying meat products were not filled to its full capacity, which may support the 

point made by the meat product producer. There is an existing standard for pallets and Svenska 

Retursystem wanted the new crates to have the same outside dimensions as the current crates 

to fit the pallets. The height was thus the only dimension under consideration in the technical 

specification.  

Automation 

Many of the large potential customers had a high degree of automation in their production, 

which made it essential that a new crate was suitable for automation. With a foldable crate the 

best part of the crate to use for automation would be the bottom. It made the most sense since 

the crate would be gripped, and gripping the foldable walls of a crate would require them to be 

resistant to high forces. Gripping of the walls would require a strong locking system, which 

might add unnecessary weight to the crate. Even if that would completely remove the risk of 

collapsing, it would still appear unsafe which could be reason enough for a potential customer 

to not use the crate. 

It was thus the bottom that should have the required functions for usage in automation. The 

possibility to automatically grip the crate is an important feature of the bottom. The sides of 

the bottom needs to be possible to grip, like the protruding edge of the current crates, with 

several types of tools in order to be suitable for different automation designs. Three gripping 

tools has been observed, the first one was a robot with a gripping tool attached to it. The other 

two were unstacking tools that grabbed the crate from both sides. To make the new crate as 

easy to implement as possible the bottom of the crate should be as similar as possible to the top 

edge of the old crates. It should also have a similar or the same bottom surface as the old crates. 

Quality 
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A really important part on a new crate to make right was the bottom. A quality issue with the 

old crates that could not reappear if a new crate was introduced was the deformation of the 

bottom. This issue caused frequent problems for the meat product producer with the most 

developed automation. This problem was linked to the fact that they use the surface on the 

bottom of the crate in their automated lines to feed crates forward. The problem with 

deformation of the bottom could be avoided by using a type of plastic with higher yield 

strength. 

A major issue with the current crates was that the bale arm breaks relatively easy. This was so 

usual that all customers, and many potential customers, of Svenska Retursystem probably were 

aware of it. Crates with broken bale arms had been observed at every site visited during the 

research. A new crate with foldable sides would mean even more movable parts that potentially 

could break. That could be a concern for potential customers that considered implementing the 

crate. The quality of a new crate was of high importance to ensure customer acceptance, which 

was the most important aspect of new product development. Besides actually being of high 

quality, it had to be easy to demonstrate the high quality for customers to ensure that it was 

possible to sell. 

With more moving parts on the crate, a problem one of the meat product producers had needed 

to be considered carefully. They had problems with their automatic tool that changed the 

position of the bale arm. This was because the properties of the arm changes that leads to 

different forces required to move the arm. Not changing the bale arm to the right position could 

ultimately lead to stacks of crates falling, which was problematic. With foldable crates there 

are more moving parts that for all customers would be required to be moved in the beginning 

of their production. In high volume production, the unfolding of the crate was something that 

needed to be automated for highest efficiency. The tools for unfolding would therefore be 

required to never fail in the unfolding process. To ensure that the tools do not fail, the required 

force to unfold the crate had to be consistent regardless of how many times the crate had been 

used. This could be achieved by having durable joints between moving parts. 

When foldable crates were discussed with Svenska Retursystem’s customers, one concern was 

raised by all customers. They all agreed upon the importance of the crate to be secured in an 

upright position. The crate should not risk collapsing, causing the content to be damaged or 

destroyed. This was mentioned as important both when stacking the crates, but also in an 

automated production line where robots handles the crates. Having a locking system on the 

crates that keeps it in the upright position could mitigate this risk.  

Washing and label removing 

One of the largest struggles Svenska Retursystem had with the existing crates was the removal 

of the labels. A label that is applied incorrectly to the crates or uses the wrong type of adhesive 

creates difficulties when washing the crate. Crates with old labels could lead to problems for 

customers in several different ways. The label problem could cause stops in production for 

customers, which was a major problem and it could also cause problems when unstacking the 

crates. This was a high priority issue at Svenska Retursystem and new solutions were constantly 

searched for. Since the users of the crates tends to apply labels to the crates in unauthorised 

ways, the two main factors in this problem is the surface of the crate and the washing machine. 

Svenska Retursystem does not have full control of either factor since they are bought from 
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suppliers. This limited what Svenska Retursystem can do in order to solve the problem. 

However, Svenska Retursystem has power to demand improvements from their suppliers. 

A necessity for Svenska Retursystem’s operations to work is that the crates are washable in an 

automated wash. Since there are millions of crates delivered every week it is crucial that the 

washing works smoothly and uninterrupted. Svenska Retursystem does not build the crates or 

the washing machines themselves, which makes them dependent on their suppliers. The crate 

provided by the crates-supplier must be suitable for automated washing and the washing 

machine must be made especially for that crate to ensure that Svenska Retursystem can deliver 

what is promised to their customers. 

Other technical aspects 

A feature of the old crates that is widely used by the fresh produce provider is the possibility 

to let air flow through the crate due to the perforated sides. This is something that should be 

kept for the new crates to ensure that the crates are suitable for this customer and other customer 

with similar needs. If the sides would be made solid instead it would not only lose potential 

customers due to the removed airflow but the crates weight would also increase. A low weight 

is a requirement from several customers so increasing the weight is undesirable. 

For transport of both filled and empty crates the crates must be possible to stack safely in both 

positions. The observations at the wholesalers showed that when pallets for retailers are packed, 

different types of transportation packages are mixed. It would be difficult to keep the full 

functionality of the new crate and allow old crates to be stacked on top of them. However, in 

order to cause minimal disruption it would be helpful for the wholesalers to make the new crate 

possible to stack on top of the old crates. It is not a necessity to be able to stack new crates on 

old ones but it would certainly make the new crate more attractive. For this to be possible the 

new crate should have space on the bottom for the bale arms of the old crates. 

A weakness that reusable crates has when compared to corrugated boxes is the tare weight. The 

tare weight is more of a problem when transporting high-density products where the total 

weight can be the limiting factor for how much can be transported. In many parts of Europe, 

where some of Svenska Retursystem's customers have their production, the maximum weight 

of a truck is 40 tonnes. In Sweden that number is 60 tonnes. Especially the fresh produce 

provider expressed their concerns about the weight, since many of their products are imported 

from Europe and have a high density. This is clearly exemplified with their problem where a 

full truck is limited to 30 modules of reusable crates or 33 modules of corrugated boxes carrying 

the same product due to the total allowed weight. A module consists of two pallets stacked on 

top of each other, which means that it differs 6 pallets of products between reusable crates and 

corrugated boxes in this case. The possibility of decreasing the weight of a new crate should 

be evaluated together with the supplier of crates because a lower weight would widen the 

possible market for the crate. This could be achieved with a material of lower density. 

Focus markets and financials 

From the interviews with an account manager at Svenska Retursystem some focus markets for 

the new crate has been selected. The first one is to expand the volumes in fresh produce where 

Svenska Retursystem already has a large customer with the old crates. The already established 

contact with a large customer lowers the barriers significantly. The fact that this customer is a 

big proponent of reusable crates strengthens the case even further. Another market with great 
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potential is frozen products. The products are usually packed in plastic bags and corrugated 

boxes, which would be suitable in a reusable crate with straight sides.  

Since Svenska Retursystem's current washing facilities are made for the current crate type an 

introduction of a foldable crate in the system would require new washing machines. Based on 

previous investments by Svenska Retursystem this would cost approximately 60 - 70 MSEK 

for a highly modern and automated facility. Due to the geographical spreading of Svenska 

Retursystem's customers at least two new washing facilities for the new crates would be 

necessary for sufficient efficiency. Besides the initial investment the costs for operations and 

logistics planning would be more extensive. These increased costs should however be 

correlated to the increased revenue and is not a barrier at this stage. 

If a foldable crate is introduced it will require changes in automated lines due to the unfolding 

process. After building the required washing facilities Svenska Retursystem will have 

knowledge about unfolding machines for automated lines. This knowledge can and should be 

shared with new customers using the foldable crates. To improve the offering more Svenska 

Retursystem could cooperate with a machine builder that can build the crate opener for the 

customer. By initiating such cooperation Svenska Retursystem can offer a complete solution 

to the customer instead of only offering crates without expanding the business scope. 

Calculation of the height 

The heights of the new crate type were calculated as a part of the technical specification. The 

focus for the calculations was the best fit on a pallet for a specified number of unfolded crates. 

The calculations were performed in MS Excel.  

In the calculation file, the number of stackable crates per pallet was calculated based on the 

individual height of the crate and the maximum stacking height for the pallet. In the calculations 

the maximum stacking height is half of the allowed pallet space height in a truck, since the 

crates need to be double stacked. The allowed pallet space height differs depending on 

geographical location and the local regulations. In Sweden the pallet space height is 2500 mm, 

which gives a maximum stacking height of 1250 mm. In Norway and Spain the maximum 

stacking height is 1200 mm and in several other parts of Europe the maximum stacking height 

is 1000 mm per pallet. The calculations were therefore made in three setups; one where the 

Swedish maximum stacking height was used, one where the Norwegian and Spanish was used 

and one where the European height was used. 

The smallest working height of the current crates is 50 mm. Crates with smaller working 

heights would most likely be inefficient due to the amount of plastic required per transported 

weight of goods. It was therefore decided not to use working heights smaller than 50 mm. The 

difference between a crate’s height and its working height differs between the different types 

of crates from the producer of the new foldable crate. According to Svenska Retursystem, they 

have the possibility to set criteria for the new crate that have to be met by the producer. A 

difference between the crate height and its working height was therefore, based on the 

difference on many of the other crate types, set to 20 mm. The smallest allowed crate height in 

the calculations was therefore 70 mm. 

A span from 70 mm to 555 mm, with one mm as step, was used in the calculation file. For each 

height the number of possible stackable crates based on the maximum allowed stacking height 

was calculated. The difference between the total height for calculated number of crates and the 
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maximum stacking height (the "rest") was also calculated. The height for each number of 

stackable crates with the smallest rest was then picked as the optimal height for that number of 

crates. For each setup, these calculations were made and presented together with calculations 

for effects for the other setups maximum stacking height based on the optimal height. This was 

done in order to see how well the optimal height would fit the other maximum stacking heights. 

The calculations depended on the difference between the height of the crate and its stacking 

height, since the crate height had to be used for the bottom crate and the stacking height for the 

rest of the crates. The term "negative stacking height" was therefore introduced in order to 

describe the difference between the total height and the stacking height. The calculations were 

performed for three different negative stacking heights since Svenska Retursystem's current 

producer of crates offers foldable crates with three different measures. No suggestion or 

quotation on the different negative stacking heights was requested from the crate supplier 

during the study. Svenska Retursystem could therefore specify the desired negative stacking 

height based on the best output from the calculations. 

Table 5, Table 6 and Table 7 present the result for the best crate heights for the first setup, 

with the Swedish maximum allowed pallet height and the three different negative stacking 

heights. The effects for the given height in European measures are also presented. 

Table 5: Swedish setup with negative stacking height 8 mm. 

Optimal crate height, Swe (mm) 
    

Effects 

EUR     

Effects 

Nor&Spain 

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

17 72 52 4  13 10  16 18 

16 76 56 4  12 26  15 22 

15 80 60 12  11 50  14 34 

14 86 66 0  10 62  13 28 

13 92 72 0  10 2  12 34 

12 99 79 0  9 23  11 41 

11 107 87 3  8 50  10 52 

10 117 97 2  7 79  9 61 

9 129 109 3  6 116  8 74 

8 144 124 4  6 26  7 90 

7 164 144 0  5 62  6 106 

6 190 170 0  4 114  5 132 

5 226 206 2  3 188  4 170 

4 281 261 0  3 23  3 223 

3 372 352 0  2 114  2 314 

2 554 534 0  1 296  1 496 
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Table 6: Swedish setup with negative stacking height 9 mm. 

Optimal crate height, Swe (mm) 
    

Effects 

EUR     

Effects 

Nor&Spain 

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

17 73 53 3  13 9  16 17 

16 77 57 3  12 25  15 21 

15 81 61 11  11 49  14 33 

14 86 66 13  10 71  13 40 

13 92 72 12  10 11  12 45 

12 99 79 11  9 31  11 51 

11 108 88 2  8 49  10 51 

10 118 98 1  7 78  9 60 

9 130 110 2  6 115  8 73 

8 145 125 3  6 25  7 89 

7 164 144 6  5 66  6 111 

6 190 170 5  4 117  5 136 

5 227 207 1  3 187  4 169 

4 281 261 3  3 25  3 225 

3 372 352 2  2 115  2 315 

2 554 534 1  1 296  1 496 
 

Table 7: Swedish setup with negative stacking height 10 mm. 

Optimal crate height, Swe (mm) 
    

Effects 

EUR     

Effects 

Nor&Spain 

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

18 70 50 10  14 0  17 20 

17 74 54 2  13 8  16 16 

16 78 58 2  12 24  15 20 

15 82 62 10  11 48  14 32 

14 87 67 12  10 70  13 39 

13 93 73 11  10 10  12 44 

12 100 80 10  9 30  11 50 

11 109 89 1  8 48  10 50 

10 119 99 0  7 77  9 59 

9 131 111 1  6 114  8 72 

8 146 126 2  6 24  7 88 

7 165 145 5  5 65  6 110 

6 191 171 4  4 116  5 135 

5 228 208 0  3 186  4 168 

4 282 262 2  3 24  3 224 

3 373 353 1  2 114  2 314 

2 555 535 0  1 295  1 495 
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Table 8, Table 9, and Table 10 present the result for the best crate heights for the second 

setup, with the European maximum allowed pallet height and the three different negative 

stacking heights. The effects for the given height in Swedish measures are also presented. 

Table 8: European setup with negative stacking height 8 mm. 

Optimal crate height, Eur (mm)     Effects Swe     
Effects 

Nor&Spain 

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

13 72 52 10  17 4  16 18 

12 78 58 2  15 42  14 62 

11 84 64 6  14 28  13 54 

10 92 72 2  13 0  12 34 

9 101 81 5  11 69  11 19 

8 113 93 2  10 42  9 97 

7 128 108 2  9 12  8 82 

6 148 128 2  7 112  7 62 

5 176 156 2  6 84  6 34 

4 218 198 2  5 42  4 202 

3 288 268 2  3 252  3 202 

2 429 409 0  2 250  2 200 
 

Table 9: European setup with negative stacking height 9 mm. 

Optimal crate height, Eur (mm)     Effects Swe     
Effects 

Nor&Spain 

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

13 73 53 9  17 3  16 17 

12 79 59 1  15 41  14 61 

11 85 65 5  14 27  13 53 

10 93 73 1  12 83  12 33 

9 102 82 4  11 68  11 18 

8 114 94 1  10 41  9 96 

7 129 109 1  9 11  8 81 

6 149 129 1  7 111  7 61 

5 177 157 1  6 83  6 33 

4 219 199 1  5 41  4 201 

3 289 269 1  3 251  3 201 

2 429 409 1  2 251  2 201 
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Table 10: European setup with negative stacking height 10 mm. 

Optimal crate height, Eur (mm)     Effects Swe     
Effects 

Nor&Spain 

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

14 70 50 0  18 10  17 20 

13 74 54 8  17 2  16 16 

12 80 60 0  15 40  14 60 

11 86 66 4  14 26  13 52 

10 94 74 0  12 82  12 32 

9 103 83 3  11 67  11 17 

8 115 95 0  10 40  9 95 

7 130 110 0  9 10  8 80 

6 150 130 0  7 110  7 60 

5 178 158 0  6 82  6 32 

4 220 200 0  5 40  4 200 

3 290 270 0  3 250  3 200 

2 430 410 0  2 250  2 200 

 

Table 11, Table 12 and Table 13 present the result for the best crate heights for the third setup, 

with the European maximum allowed pallet height and the three different negative stacking 

heights. The effects for the given height in Swedish measures are also presented. 

Table 11: Norwegian and Spain setup with negative stacking height 8mm. 

Optimal crate height, Nor&Spain (mm) 
  

Effects 

EUR 
    Effects Swe   

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

17 69 49 5  13 49  17 55 

16 73 53 2  12 62  16 52 

15 77 57 7  12 14  15 57 

14 82 62 6  11 28  14 56 

13 88 68 2  10 42  13 52 

12 94 74 10  9 68  12 60 

11 102 82 8  8 90  11 58 

10 112 92 2  8 10  10 52 

9 123 103 7  7 37  9 57 

8 138 118 2  6 62  8 52 

7 156 136 6  5 102  7 56 

6 181 161 4  4 150  6 54 

5 216 196 2  4 10  5 52 

4 268 248 2  3 62  4 52 

3 355 335 1  2 148  3 51 

2 529 509 0  1 321  2 50 
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Table 12: Norwegian and Spain setup with negative stacking height 9 mm. 

Optimal crate height, Nor&Spain (mm) 
  

Effects 

EUR 
    Effects Swe   

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

17 70 50 4  13 48  17 54 

16 74 54 1  12 61  16 51 

15 78 58 6  12 13  15 56 

14 83 63 5  11 27  14 55 

13 89 69 1  10 41  13 51 

12 95 75 9  9 67  12 59 

11 103 83 7  8 89  11 57 

10 113 93 1  8 9  10 51 

9 124 104 6  7 36  9 56 

8 139 119 1  6 61  8 51 

7 157 137 5  5 101  7 55 

6 182 162 3  4 149  6 53 

5 217 197 1  4 9  5 51 

4 269 249 1  3 61  4 51 

3 356 336 0  2 147  3 50 

2 529 509 1  1 321  2 51 
 

Table 13: Norwegian and Spain setup with negative stacking height 10 mm. 

Optimal crate height, Nor&Spain (mm) 
  

Effects 

EUR 
    Effects Swe   

No of crates Height Working height Rest   No of crates Rest   No of crates Rest 

17 71 51 3  13 47  17 53 

16 75 55 0  12 60  16 50 

15 79 59 5  12 12  15 55 

14 84 64 4  11 26  14 54 

13 90 70 0  10 40  13 50 

12 96 76 8  9 66  12 58 

11 104 84 6  8 88  11 56 

10 114 94 0  8 8  10 50 

9 125 105 5  7 35  9 55 

8 140 120 0  6 60  8 50 

7 158 138 4  5 100  7 54 

6 183 163 2  4 148  6 52 

5 218 198 0  4 8  5 50 

4 270 250 0  3 60  4 50 

3 356 336 2  2 148  3 52 

2 530 510 0  1 320  2 50 
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The optimal height for the initial setups affects how the rest for the other setups will behave. 

In Figure 10, Figure 11 and Figure 12 the behaviour is presented. The behaviour does not differ 

significantly between the different negative stacking heights and only the setups with a 10 mm 

negative stacking height is presented. 

 

Figure 10: Behaviour of the rest based on the optimal heights for the Swedish maximum stacking height (1250 

mm). 

 

Figure 11: Behaviour of the rest based on the optimal heights for the European maximum stacking height (1000 

mm). 
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Figure 12: Behaviour of the rest based on the optimal heights for the Norwegian and Spanish maximum stacking 

height (1200 mm). 

The rest behaviour can be used for deciding which setup to base the optimal height on. Due to 

the different behaviour of the Swedish and the Norwegian and Spanish rests when the optimal 

height is based on the European maximum stacking height, it will not be appropriate to use the 

European maximum stacking height as a base. For small heights it will be appropriate to use 

the Swedish maximum stacking height as a base and for heights over 110 mm it will be most 

appropriate to use the Norwegian and Spanish maximum stacking height as base. 

Based on the calculations performed with the maximum stacking height as the most important 

criterion, an analysis of the best heights had to be made with potential markets and product 

heights as the new criteria. The analysis resulted in height recommendations for new crate 

types. 

When assessing the potential markets for the new foldable crates, a need for a larger crate has 

been expressed from both customer and Svenska Retursystem. It is therefore suggested that 

one of the new crates should be higher than the current highest crate. When looking at the 

working heights and optimal heights for the different setups, a height of 270 mm has been 

decided to be the first recommendation for Svenska Retursystem. This would mean a working 

height of 250 mm (if an inner loss of 20 mm can be requested from the crate supplier), which 

could contain products that cannot use the current crates. 

A second height recommendation is 140 mm. A crate of this size would have a working height 

of 120 mm. One market that is of interest due to its size is the bread market. A compilation of 

the most common heights for products showed that the overall most common product height 

for one of the producers in the bread market is 115 mm. Since bread is not a diversified product 

when comparing producers, it was assumed that similar heights could be used for other 

producers as well. The height of 140 mm was therefore decided to be the second 

recommendation for the new crate, if the bread market would be of interest to pursue. The 

height of 120 mm is common in other product areas as well, which means that the height does 

not only depend on one customer or market.  
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A third height recommendation could not be given due to the uncertainties in the markets. The 

third height would be too dependent on the specific target market or markets, which would 

suggest that a third crate height could be decided after the business case or in the development 

part. More research and marketing is needed in order to tie customers to the third height. 

Gate 1.2 - Second Screen 
Table 14: Customer needs with matching technical solutions. 

  Customer need Technical solution 

Ti
er

 1
 

Durable bottom  Plastic with high yield strength 

Suitable for automation  
Suitable for automation 

Bottom suitable for gripping 

High quality crate with durable 
joints Depending on prototype 

Secure upright position Locking system 

Better label removing 
Demand improvements from 
suppliers 

Washable in automated wash 
Crates made for automated wash 

Washing machine build for the crate 

Air flow through crate Perforated sides 

Ti
er

 2
 A 90 mm high crate  Make suitable crate 

Possible to stack on top of old 
crates  Space for bale arm  

Low weight Low density material 

 

The first criterion of the second screen where the customer needs and technical specification 

are reviewed is arguably the most important one in this gate. The main focus of the previous 

stage is to gather and fulfil the customer needs with technical solutions. Table 14 that presents 

the needs and solutions identified in stage 2 shows that all the technical solutions to the Tier 1 

needs are doable. All needs except high quality has specified solutions and the quality will be 

dependent on the prototype that will be provided by the crate-supplier later. A few solutions to 

customer needs, mainly plastic with high yield strength and locking system may cause the 

purchasing price on the crate to increase which will require a decision later where the increased 

quality compared to purchasing price must be balanced. The second and third Tier 2 technical 

solutions are possible to include in a new crate but can potentially increase the purchasing price 

of the crate. Whether or not to include these solutions in the crate will also be a balancing 

between increased purchasing cost and expected payoff. 

Regarding the strategic fit and feasibility of the project nothing has changed. The product still 

fits Svenska Retursystem's strategy and the product features in the technical specification are 

all possible to implement in a crate. The primary focus markets chosen are to expand the 

volumes with a current customer, the fresh produce provider and to enter a new market of 

frozen products. Both markets are large and there is definitely potential to achieve sufficient 

volumes for the project to be successful. It can be concluded that the first market is possible to 

enter without major difficulties since the main importer of the considered products is positive 

to Svenska Retursystem and a big proponent of the return system. To enter the frozen products 

a lot more work will be required. Due to the market characteristics where it is desirable to have 
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similar products in the same type of transport packaging Svenska Retursystem needs to have 

close contact with all the major stakeholders. There is a risk that every stakeholder will pass 

the decision along to someone else and the process reaches a stalemate but if this can be 

overcome it is possible to enter the market. The major producers of frozen food has highly 

automated production and making the new crate suitable for automated production means it 

will be possible to implement for them. By having straight edges as opposed to the conical 

shape of the current crates it is possible to fit more products in the new crates. Finally the 

proposition in stage 1.2 to share knowledge about automated unfolding of the crates is an 

initiative that could increase the probability to enter the market. Based on all of this it is possible 

but still difficult to enter the frozen products market. 

Svenska Retursystem's current operations are to provide their customers with reusable plastic 

crates, which consists of washing crates and coordinating transports together with their logistics 

partners. Introducing a new plastic crate with some different features but for the same usage 

would not change the operations drastically. The operations would need to expand since 

investments in new washing facilities are required but the operations in those facilities would 

be very similar to the current facilities. The complexity of the logistics would increase since 

there will be two types of crates that can only be washed in certain facilities. This would require 

more from the logistics partner that does the planning but is definitely possible without too 

much trouble. 

The Tier 2 criteria in this gate revolve around the financial aspects of the project. This is 

because the second stage is mainly focused on technical aspects and the third stage is heavily 

focused on financials. The findings in Stage 1.2 show that there are some technical solutions 

that may cause the purchasing price to increase slightly. Since the crates are expected to be 

used at least 100 times an increased purchasing price should not affect the profitability 

significantly. The total cost of the project will increase with a higher purchasing price. 

However, since most of the initial investment is purchasing machines to washing facilities a 

small increase in the purchasing price of the crates is not seen as an obstacle in this gate. There 

is still no information available regarding availability of capital. 

Stage 1.3 - Business Case 

The business case presents and analyses the data related to the financials of introducing a 

foldable plastic crate. It is mainly focused on the conditions for an introduction to be successful 

and also covers data required for the business case stage in the development model for low 

innovative products. 

One important factor when considering introducing a new product is the volume. In the specific 

case there would be a major investment required to be able to offer the product to the market, 

which requires high volumes to achieve a reasonable payback time. Besides the payback time 

and the number of crates invested in, there is also a required sales volume per year for the 

product to be sufficiently profitable. If that sales volume is not met, the payback time will be 

longer. Another aspect of the volume issue is the logistics. If the volumes are too low it will be 

expensive to ensure delivery precision since the system cannot be optimised in the same extent 

as a system with higher volumes. The logistics planning would also be more extensive with 

increased complexity, which might require more staff and other increased costs. 

For the fresh produce provider the low transport costs was mentioned as a necessity to be able 

to send crates to their suppliers all over Europe. They also said that Svenska Retursystem is 
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only marginally cheaper than corrugated boxes in those cases. An advantage with the 

corrugated boxes was that they could be purchased locally and not has to be transported from 

Sweden before being filled. If Svenska Retursystem were to cover their higher logistics costs 

by setting a higher price for the new crate there is a risk that producers outside of Sweden 

would not use them. 

Initial Investment 

The first financial calculation that was made considered the required initial investment. It 

depended heavily on the number of washes that Svenska Retursystem would have to invest in 

if investing in the new type of crate. After several discussions with sources within Svenska 

Retursystem, it was clear that the complexity of rebuilding one of the existing washes would 

be too high and would therefore demand an investment in new washes. Almost 70 MSEK was 

the approximated cost for a new wash, presented by an employee at Svenska Retursystem with 

good insight in a previous investment. Since Svenska Retursystem's operations are spread all 

over Sweden and also parts of Europe, there is a need for more than one wash. With only one 

new wash, the transportations would have the potential of being too long and therefore not 

environmental friendly enough. Therefore a minimum of two washes was required for 

investments in the new crates, and in the calculation two scenarios were used: two washes or 

three washes. The table below presents the total investment for the wash based on the two 

scenarios. 

Table 15: Total investment for washes. 

Investment in washes     

No of washes Investment cost Total cost 

2 70000000 140000000 

3 70000000 210000000 

The price given from the producer of the foldable crate was 6.5 EUR per crate, which could be 

recalculated to 61 SEK per crate at the time of this research. The initial investment cost 

depended on the number of crates to invest in. The lowest number of crates for the investment 

that was used in the calculations was 500 000, given by a key account manager at Svenska 

Retursystem as the absolute minimum of an investment in new crates. The absolute minimum 

initial investment was therefore 170 500 000. This number sounded rather high at first, but 

after the calculations it was concluded that 500 000 was a far too low number of crates to invest 

in. From the minimum number of crates, steps of 100 000 was used for the calculations up to 

5 000 000 crates as a maximum number to invest in. The investment cost for the wash divided 

per crate was calculated in the calculation file. In Figure 13, the curves for investment cost per 

crate is presented for the two scenarios with two or three washes.  
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Figure 13: Investment cost per crate for investments in two or three washes (SEK). 

Profit per crate 

The next part of the financials was to calculate the profit per sold crate. The profit of one crate 

depends on the customer price and the cost for one loop in the return system. The highest price 

for the current crates has been used in the calculations, which is 3.85 SEK. A higher price 

would not be preferable since there is already a competition with the corrugated boxes that 

might be less expensive for the customers, and it might cause a negative effect on the sales 

volume. The current crates have a margin of 10 %, which gives a cost of 3,465 SEK for one 

loop in the system. This margin might be higher, which means that the cost per loop for the 

new crate should be lower. However, since no exact margin has been calculated, the same 

margin is used in order to not make an opportunistic investment calculation that could make 

the investment look better than it really is. With a customer price of 3.85 SEK and a cost per 

sale for one crate of 3,465 SEK the profit per sold crate was 0,385 SEK. 

To achieve a better profit per crate and therefore lower the payback time, the focus should be 

on lowering the costs per crate rather than increasing the price from the current crates. The 

current customers has shown a willingness to pay the current prices, and an increase in the 

price for the new crate could make it unattractive to desired markets. It is therefore suggested 

that the highest price should be 3.85 SEK and a longer payback time should therefore be 

accepted rather than an increase in price. 

Another calculation required for the business case connected to the profit per crate for the 

investments, is the number of times a crate has to be sold in order to be profitable based on the 

number of crates the initial investment contains. A very important aspect for the crates is their 

lifetime, i.e. the number of times it is used in the return system. Svenska Retursystem expects 

a lifetime of 100 uses for their crates, which suggests that an investment that requires a crate 

to be sold more than 100 times requires more than one batch of crates. This means that the 

minimum investment for one batch for two washes is 3 700 000 crates and 5 600 000 crates for 
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three washes. Figure 14 presents the required number of sales per crate based on the initial 

investment. 

 

Figure 14: Required number of sales per crate. 

Payback time 

In order to provide a good financial ground for making a product approval, payback time 

calculations were made. Calculations of the required sales volume per year in order to meet the 

number of times a crate has to be sold to be profitable and the payback time in years were also 

performed. The required sales volume per year was based on the number of days a crate spends 

in one return system on average, which is 30 days (Jönsson, 2006). The average return system 

time of 30 days means that a crate is sold approximately 12 times per year. Should the crates 

not be sold 12 times per year, the payback time would become longer. Another important aspect 

of this result is that the required number of sales per year to achieve the specific payback time 

could not be used as an average per year. This since the required number of sales is based on 

the average time in the return system, which can be assumed to be stable for the new crate type. 

The number of sales could therefore not be higher one year to compensate for a year with lower 

sales in order to achieve the desired payback time. Given the minimum investments with 3 700 

000 and 5 600 000 crates, the payback time is 8,14 years for two washes and 8.05 years for 

three washes. In Figure 15 the payback times for an investment in two and three washes is 

presented. 

0

200

400

600

800

1000

1200

5
0

0
0

0
0

9
0

0
0

0
0

1
3

0
0

0
0

0

1
7

0
0

0
0

0

2
1

0
0

0
0

0

2
5

0
0

0
0

0

2
9

0
0

0
0

0

3
3

0
0

0
0

0

3
7

0
0

0
0

0

4
1

0
0

0
0

0

4
5

0
0

0
0

0

4
9

0
0

0
0

0

5
3

0
0

0
0

0

5
7

0
0

0
0

0

6
1

0
0

0
0

0

6
5

0
0

0
0

0

6
9

0
0

0
0

0

7
3

0
0

0
0

0

7
7

0
0

0
0

0

Sa
le

s/
C

ra
te

No. crates

Requried no. sales per crate

Three washes

Two washes



56 

 

 

Figure 15: Payback time for two and three washes. 

Sales per year 

The required number of sales per year is also a very important aspect for the business case. 

Based on the minimum investment of 3 700 000 and 5 600 000 crates for two and three washes, 

the number of times a crate has to be sold per year is 45 000 000 or 68 100 000 times. If these 

numbers of sales are not met, the payback time will be longer. Should Svenska Retursystem 

wish to have a shorter payback time, an investment in more crates should be made. However, 

then they would have to meet a much higher required sales volume per year. 

Given the time it has taken Svenska Retursystem to grow to their current sales volume it is not 

certain that the first year of sales can match the numbers presented above. In this thesis a 

probable time to reach the required sales volumes could not be calculated because of the 

uncertainties in the capability to sell the specific amount of the new product. There exists a 

demand but whether or not the demand is high enough in the first years to match the required 

sales volume was not estimated. When taking a decision in gate 1.3 it is therefore very 

important to understand that the calculated break-even time might have to be adjusted due to 

the uncertainty of the selling capabilities.  

The numbers are in this case rather high but should Svenska Retursystem invest in more 

batches, the sales per year and number of crates to invest in would decrease. A potential longer 

payback time is however connected to the investment in several batches. 

Markets 

When looking at the markets, the main focus for Svenska Retursystem will be to focus 

resources on sales and marketing. It is crucial to get a high volume of sales to meet the financial 

targets. As of today, the sales force within Svenska Retursystem seems a bit too small for 

achieving this task. As mentioned by one account manager, the task of getting one single new 

customer from a previous untouched market is extremely complex. It is not only the single 

customer that has to change their packaging types; it requires parts of their entire market to do 
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the same. That means that in order for Svenska Retursystem to achieve this, there has to be a 

focus on getting more markets to join the return system.  

A very positive thing for the introduction of the new crate type is that even though Svenska 

Retursystem in many cases has to hope for an entire market to join, a successful sale in one 

market can easily be a starting point for the market. Also, there are many different potential 

markets that open up for Svenska Retursystem to sell to, even if those markets might not be the 

primary focus. 

Another important aspect of the business case is the fact that the new type of crate might have 

several advantages compared to the old crate type, which might make existing customers 

interested in changing to the new crate type. However, the existing customers have often 

invested heavily in automated production lines with adjustments for the old crate type. To 

change their production lines would mean new investments, which suggests that an 

introduction of a new crate type would probably not have a significant effect on the sales 

volumes of the old crates. This means that the new crate type can be introduced without causing 

significant drops in sales volume within other product categories at Svenska Retursystem. 

Gate 1.3 - Product approval 

The presentation of this gate differs from the previous gates since the approval or dismissal in 

this case must come from Svenska Retursystem. Instead of evaluating all the criteria based on 

the results in the previous stage decision support for Svenska Retursystem's management is 

presented in this section. A go decision in this gate could therefore not be presented within the 

range of this thesis. 

The main criterion in this gate, the financial attractiveness is answered by comparing the other 

Tier 1 criteria to Svenska Retursystem's desired values of the relevant performance measures. 

The first more specific financial criterion is regarding the profitability. The calculations in the 

business case are based on the assumption that the margin rate of a potential new crate will be 

the same as for the current crates. This means that the profitability will be dependent on the 

sales volumes. 

The sales volume is highly dependent on Svenska Retursystem's salespeople. There is 

definitely potential to sell large volumes of crates but with the identified barriers it may require 

additional staff working with sales. With the barriers that exists the sales volume can be viewed 

almost like "all or nothing". This means that if the barriers to enter a market are overcome 

several customers will implement crates from Svenska Retursystem in a small time frame and 

the sales volume to the specific market can go from close to nothing up to necessary volumes 

in a short time. One factor that must be considered in relation to sales volume is the fact that 

the average time between sales for a single crate is 30 days, which means that every crate can 

only be sold 12 times per year. This means that the number of purchased crates will set the 

limit for the number of possible sales per year. 

The necessary capital for the project is mainly initial investments. A large part of the required 

investment is the washing facilities. With a purchasing price of 70 MSEK per facility that 

investment will be 140 MSEK if two facilities are built and 210 MSEK if Svenska Retursystem 

decides to build three washing facilities. The other major initial investment is the purchase of 

crates and the purchasing price used in the calculations was 61 SEK. 
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A minimum amount of crates that needs to be purchased in order for the investment to have 

the possibility to reach break-even has been calculated for both two and three washing facilities. 

This number is 3 700 000 crates if Svenska Retursystem builds two washes, and 5 600 000 

crates if three facilities are built. If all crates are sold 12 times annually the payback time with 

two washes will be 8.21 years and 8.05 with three washes. It is worth noting that 12 sales per 

crate and year translates to 45 000 000 sold crates for two washes and 68 100 000 sold crates 

for three. The minimum required initial investment with two washing facilities will thus be 

365.7 MSEK and if three facilities are built 435.7 MSEK. 

If Svenska Retursystem decides to buy the minimum number of crates the break-even point 

will be reached close to 100 sales per crate. To lower the number of sales per crate required to 

reach break-even the amount of purchased crates should be increased. Increasing the number 

of purchase will lead to a shorter payback time if the number of sales per crate and year is kept 

up.  

To consider is also the possibility to invest in more crates over a longer period of time, which 

can reduce the amount of crates per batch to invest in and the number of sales per year.  

The Tier 2 criteria in this gate is based on previous gates where they the project has been 

approved to proceed. The product is definitely a strategic fit for Svenska Retursystem since it 

is a similar product to their current products. The project is feasible since Svenska Retursystem 

has the required competence and relationships with suppliers for the required purchases. The 

solutions in the technical specification have already been determined to fulfil the customer 

needs. The focus markets has been determined to be large enough and it is possible to enter 

those if the obstacles can be overcome. The internal changes are mainly an expansion with 

additional activities similar to current operations.  

4.2.2 Part 2 - Product Development 
This section presents the results relevant to the second part of the model. Since the stages in 

this part has not actually been performed the focus is on giving guidelines and describe what 

is important in the stages and gates. 

Stage 2.1 – Prototyping and planning 

In this stage all the activities in the product development process as well as initial marketing 

of the product should be planned. For Svenska Retursystem this includes planning the building 

of washing facilities, the prototyping process, customer testing of the product and the launch 

of the product. Besides the development related activities all the operations required when the 

product is launched must be planned. This includes planning the hiring and scheduling of new 

staff as well as further marketing and sales of the new product. 

Building the washing facilities is the part of the project that may have the longest duration as 

well as high uncertainty and must therefore be started early. To enable accurate planning of 

this important sub-project Svenska Retursystem should initiate contact with machine builders 

immediately after the product has been approved in gate 1.3. By initiating contact, Svenska 

Retursystem can quickly get an estimate of the time required to build the washing facilities and 

plan the project with this activity taken into account. Besides an estimate of the time schedule, 

it is important to learn any requirements or restrictions a washing machine can have for the 

crates. Svenska Retursystem should therefore in this stage initiate contact between the machine 

builder and the crate supplier. 
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The main activity in stage 2.1 is to make a prototype based on the technical specification that 

has been defined in part 1 of the model. In Svenska Retursystem’s case, this means that the 

supplier of crates should make a prototype as opposed to companies with their own production 

where prototypes are made in-house. This leads to less control over the prototyping process for 

Svenska Retursystem and it is therefore important to give an extensive specification. To enable 

efficient and fast development of the prototype, Svenska Retursystem should keep close contact 

with the supplier. It is also important that the crate supplier knows what is necessary for the 

crate to be used in an automated washing machine, which can be achieved by contact between 

crate supplier and machine builder.  

Gate 2.1 – Prototype approval 

The planning and prototype should be evaluated according to the criteria presented in chapter 

2. There was no prototype developed during the research and the review in this gate could not 

be done.  

Stage 2.2 – Operational customer testing 

If the project reaches this stage, the prototype should be tested together with potential 

customers. In Svenska Retursystem’s case, the important customers for this stage are those 

with high degree of automation. The operational testing is to ensure that the crate works in the 

potential customers’ automated operations. In addition to entirely operational testing with the 

customers, there should also be tests with actual products. Those tests are more for sales 

purposes as opposed to the operational tests that will be reviewed in the following gate.  

While doing the operational testing Svenska Retursystem should be able to estimate future 

sales of the new crate more accurately, which is useful for updating the financial predictions. 

Updating the financials is important in this stage, since the work performed in this stage is the 

final decision support when deciding if the product should be launched.  

Gate 2.2 – Launch approval 

The final gate is where a decision about if the product should be launched is made. The product 

and entire project should be evaluated based on the criteria in this gate. This gate has not been 

performed in this research as the project did not reach this point. 

Stage 2.3 – Product launch 

When the product has been approved for launch the plans made in stage 2.1 should be 

implemented. Launching a product is a large project and not included in the scope of this 

research. 

Project Review  

In the project review, the entire development process should be reviewed. This is not a gate the 

product needs to pass, but rather an activity where Svenska Retursystem can learn about 

product development and improve their process. In Svenska Retursystem’s case, one aspect of 

the project that should be reviewed is the choice to set the height of the crates based on the 

limit of pallets rather than specific products. The results from this review will be useful the 

next time Svenska Retursystem introduces new crates. 

The sales figures of the crates should also be reviewed and analysed. The initial figures and 

feedback from account managers will give a basis for better projections about the payback time. 

An analysis about the purchased number of crates should also be done to determine how 



60 

 

Svenska Retursystem could have optimised the payback time, which will be useful the next 

time new crates are developed.  
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5 Analysis and discussion 
This chapter presents an analysis and discussion regarding the proposed product development 

process model. The analysis and discussion in the chapter focus on the implementation of the 

proposed development model for low innovative products in the case study at Svenska 

Retursystem and the connection between the proposed model and the research questions. 

5.1 Stage-Gate models in product development 
The first Stage-Gate model introduced by Cooper (1990), where the product development 

process for new innovative products was clearly defined, is an effective tool for standardising 

and streamlining the product development process. It has since then been used in order to 

develop many new products, and the model itself has been revised and developed several times.  

The Stage-Gate models are very effective in the sense of making a product development 

process more efficient. However, to standardise a development process that might look very 

different for different products has both its pros and cons. 

On the positive side of the Stage-Gate models is the clearly defined process that makes it easy 

to know what to do in the upcoming stages, which makes it easy for the planning. The process 

itself also gets more efficient, and bad product ideas and suggestions could easily be sorted out 

and dismissed. In the case with Svenska Retursystem, a new Stage-Gate process was tested, 

and the case showed that the model was very efficient in defining what to investigate for the 

product suggestion. Since no similar process had been performed for the suggested product, 

there was still necessary information that was not known to Svenska Retursystem. With the 

help of the new Stage-Gate model, the missing information for the different stages was easily 

found and analysed. This also pointed to the need of being very thorough when using a Stage-

Gate model in product development. 

Stage-Gate models have in many cases been criticised for its ability to inhibit creativity and 

innovation (Hutchins & Muller, 2012). It is also problematic since a specific project might not 

fit with the model, which makes it hard for that project to pass any gates. Overall, the opinions 

of the Stage-Gate models differ very much. 

What was found in this research however was the Stage-Gate models ability to handle products 

with a low level of technological innovation. In previous literature, the products developed 

within the range of the models are highly innovative. This research has made it clear that it is 

possible to extend the Stage-Gate models use to other products as well. 

5.2 Stage-Gate models with low technological innovation 
In the first Stage-Gate model developed by Cooper (1990), the focus products are highly 

innovative products. The model was supposed to help the innovation process and make it more 

systematic. The development of the model and development of new similar models has in most 

cases continued to focus on the highly innovative products. In this thesis it was proposed that 

the same type of Stage-Gate models could be applied on products that have a low level of 

technological innovation. The same thinking with stages and gates was used when the model 

was developed, but the content within the stages and gates needed to be different. 

A very distinct difference between the old models for the highly innovative products and the 

proposed model for products with a low level of technological innovation is the split of the 

process in two parts. When developing products with a low level of technological innovation, 
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there is a need for a stronger focus on the financials of the project. The split of the process was 

therefore decided to be after the performance of the business case stage and its following gate. 

The first part of the process has a low need for capital and acts as a filter for the product 

suggestions to even enter a potentially more capital intense part of the development process. 

The development model for low innovative products and the previous Stage-Gate models 

differs most in the first part. In this thesis the second part of the proposed model was never 

tested since it would require Svenska Retursystem to enter a much more capital intense stage. 

The prototyping and launching would also have taken too much time for being completed 

within the time frame of this thesis. 

Compared to the previous models the development model for low innovative products has 

another important difference. Within the old models, the different type of work in the stages 

and gates are not specifically defined. In some stages data is only gathered, while in others it 

is analysed. In some of the gates the data from the stages is analysed and in others new data is 

collected for the analysis. In the development model for low innovative products the required 

work performed in the stages and in the gates is clearly defined. The stages contain all the data 

gathering and analysis. The gates do only perform analysis regarding the Tier 1 and Tier 2 

criteria in order to approve or dismiss the product in the specific gate. 

Another important factor to consider when using a Stage-Gate model for products with a low 

level of technological innovation is the risk of rushing through gates. The setting for the new 

product might feel very comfortable and familiar and it is therefore easy to believe that 

everything is known. This was observed during the test cast, and this differs in many cases 

from the innovative products. The setting for the innovative products is often unclear and 

demands more thorough investigations, which makes it harder to miss something or to rush the 

stages. 

In the upcoming sections, analysis of the product development process for products with a low 

level of technological innovation is presented. 

5.2.1 Initial phase 
An important observation made during the study, which became obvious after the interviews, 

was how different the initial phase of the product development process was between the highly 

innovative products and the products with a low level of innovation in a B2B setting. The initial 

phase of the highly innovative product most often contains an idea of a product that is supposed 

to meet a certain need or to fill a gap in a market. This means that the initial phase have a focus 

on developing a concept around the idea and how the product will be financed. With the 

concept ready for the next stages of the development, investors might be contacted to ensure 

financing of the project. For the products with a low level of innovation the first phase instead 

contains a product suggestion. Other competitors might already offer a similar product or the 

suggested product could complement the existing range of product. The suggestion therefore 

contains a specific product, rather than an idea of a possible product. For example, when the 

smartphone was introduced it was a new idea that required a large focus on the development 

of the concept that should create a new need. Within the mobile phone market at that time, the 

focus was on developing smaller phones. To only focus on making a phone smaller does not 

have the same level of innovation as to introduce the smartphone. It is also a specific product 

suggestion rather than an idea of a possible product. The first phase for the product with a low 

level of innovation also considers how to finance the development. However, the focus is very 
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different since the capital will most likely be raised within the company instead of seeking it 

from outside investors. 

For the proposed Stage-Gate model this meant that the initial brainstorming around an idea was 

cut out. Instead, the most important areas of investigation for the first stage and the first gate 

were the strategic fit for the product, the feasibility of the project, and if the knowledge and 

competences for the project exists within the company. 

In the case study, the initial phase was to a beginning already covered by Svenska Retursystem. 

However, when analysed deeper it was discovered that the necessary information needed for 

an approval in the first gate had not been gathered and used. The first step of the product 

development process was rushed and necessary information needed in the upcoming stages 

was missing. However, based on the investigations made in the first stage and gate the product 

was approved for the second stage.  

The first stage and gate is supposed to act as a filter that removes projects that are simply not 

suitable for the company. If the first stage and gate is not performed properly for future product 

suggestions, non-suitable products could go further in the process and spend unnecessary 

resources on the specification of the product. 

5.2.2 Defining the product 
After the initial stage and gate, the product should be thoroughly defined. Highly innovative 

products would in this part of the process focus on customer need to specify the product itself 

and its functionality. When looking at the products with a low level of technological 

innovation, the product itself is already defined. The focus when looking at this type of product 

will instead be on specifying the distinct features and functionalities of the product. Some 

features and functionalities might have to be altered or added from the suggestion in the first. 

The alterations and additions in the development model for low innovative products are also 

based on customer needs. However, a stronger focus has to be on the internal demands on the 

product compared to the highly innovative product. 

In this part of the development process the relevant markets need to be decided. Without 

markets to focus on, the decisions regarding the features and functionalities might not be good 

enough. Within the market part of the technical specification, an analysis if the market size is 

enough for the product development should be performed. The possibility to enter the market 

is also an important factor to take into consideration. 

The gathering of data in this part of the Stage-Gate model is very similar between the 

development model for low innovative products and previous models. How the data is analysed 

does however differ, especially when specifying the features and functionality of the suggested 

product. 

When the model was applied in the case study, it was discovered that stage 1.2, technical 

specification, contained more data gathering and analysis than first expected. Information 

found in different interviews and reviews of the markets required part of the analysis and 

specification in the technical specification stage to change. The priority of different features 

had to be revised based on the data gathered from the interviews and reviews. In the case with 

Svenska Retursystem, decisions regarding how the calculations for the crate sizes should be 

performed were also a part of this stage. An analysis of the different ways to calculate the best 

sizes was therefore performed in order to decide the final structure of the calculations. This 
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kind of small analysis had to be performed several times during the technical specification 

stage. When using the model for product development it is therefore suggested that sufficient 

time is allocated for the data gathering and analysis for stage 1.2. 

5.2.3 Financial focus 
For products with a high level of innovation there are often investors backing up the project 

with risk capital. In many of these cases the investors are looking for a so called "hockey stick 

effect". This means that the projects do not have to be profitable for a long period, but when it 

finally gets profitable it should generate a very high return. The time before the profitability 

does therefore not have a high focus on the financials in these projects (Carbonell-Foulquie et 

al., 2004). When introducing a product that has a low level of technological innovation within 

a company that does not rely on risk capital, the investment should not focus on a "hockey stick 

effect". A stable profitability and a reasonable payback time are instead very important during 

the entire development and continue when the product is launched. The decision on taking the 

product to the prototyping part of the development should therefore be based on financial 

calculations that can motivate the introduction of the product. The distinct difference in the 

financial importance was one of the reasons for splitting the proposed Stage-Gate model in two 

distinct parts, where the first parts ends with a decision based on the financial calculations. 

Without external investors in the last gate, it would also be much easier to motivate a 

cancelation of a project. 

The last stage in the first part of the model was designed to include extensive financial 

calculations for the suggested product. Previous models had this only as a small part of this 

stage. The idea with having such extensive financial calculations was to make the last stage 

and gate act as a final filter for the product suggestions. Products that had passed previous 

stages and gates that still would have no chance of getting profitable enough should be caught 

in the last filter. The risk of investing in the development of unprofitable products is therefore 

decreased.  

When applying the last stage and gate in the case, it gave a much clearer image of the potential 

of the suggested product and the obstacles for the product. When Svenska Retursystem first 

presented the thesis, the largest focus was suggested to be on finding an optimal height for the 

suggested new crate. If a height had been calculated and the last stage and gate had been 

skipped, it is very likely that the product could have entered the more cost intense stages. In an 

interview with a key account manager at Svenska Retursystem, a minimum investment of 500 

000 crates was presented. That number sounded very high, but after the business case 

calculations it was clear that 500 000 crates would not be enough to make the investment 

profitable. Instead the minimum required number of crates for an investment landed on 3 700 

000. That showed the importance of the final filter of the first part. 

In the calculations the required annual sales volume was also calculated. The calculated volume 

was rather high and that should be a very important factor for Svenska Retursystem when 

making the final decision on the suggested product. If the product had been sent to the 

prototyping part of the process or even to the market launch without having the necessary 

investment volume, the risk of never getting profitable or have a very long payback time is 

high. 

When using the model in other cases than the specific case study, the necessary financial 

calculations have to be decided very careful. If something is missed in the calculation, the final 



65 

 

decision might be based on irrelevant or insufficient calculations. The problematic part with 

the calculations is the difficulty to specify the relevant performance measures for all possible 

cases. It is therefore suggested that an addition to the business case stage should be made where 

this is thoroughly described, together with calculations that almost always should be 

performed. Such calculations should cover profitability, gross margin and payback time. 

5.2.4 Development and product launch 
The main differences between the previous models and the proposed development model for 

low innovative products lay in the early stages and gates. In the stages and gates included in 

part 2 of the proposed model the activities as well as the goals are quite similar between 

previous and proposed models. Based on the results of the research related to defining the 

proposed model the outcome and subject of review in the stages and gates in part 2 of the model 

should not differ depending on the level of technological innovation. 

The definition and differentiation between stages and gates has however been improved in the 

development model for low innovative products. In previous models activities other than 

review of work done in the past stage is included in both the in the gates, Cooper (1990) has 

for instance included financial analysis in his gate 4. The development model for low 

innovative products defines what criteria the evaluation should be based on in the gates but the 

actual work, data gathering and analysis is included in the previous gate.  

The later stages and gates of the proposed model was not possible to test with a real case due 

to the time limit of the research. The second part of the development model for low innovative 

products is therefore not tested and testing it is a suggestion for further research.  

5.2.5 Markets and customers 
A major part of the development model for low innovative products is the understanding of the 

market. The information needed for the markets is partly information regarding potential 

markets, but an understanding of the market characteristics is also important. The potential 

customers of the suggested product can often be already existing customers or companies 

similar to the existing customers.  

The information regarding the markets is used in the entire first part of the model. It is therefore 

important to make a good market research in order to make the right decisions. In the case 

study the information regarding the market characteristics were rather easy to collect. The 

information on potential markets on the other hand was not as easy to retrieve. For a company 

to implement the crates from Svenska Retursystem in their production it is a rather large step. 

To decide whether or not the potential customers would be willing to purchase the new crate 

requires a very close connection with the customer. With a consumer product, a market survey 

could be a base for analysing the potential markets. In the case with Svenska Retursystem, the 

same kind of market survey would not be as useful due to the business setting. In the business 

setting with large sales volumes to a smaller number of customers, the qualitative information 

necessary could probably not be collected with a market survey. Instead it is suggested that the 

market analysis should be performed by or in very close connection to the sales division. 

Involving the sales division would make it possible to see if potential customers could sign up 

for the new crate during the first part of the development model for low innovative products. 

Otherwise it will be very hard to know the exact demand. 
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The difficulties with deciding the focus markets for the products were also the reason for not 

calculating the crate height with product heights as the primary variable. If a crate height would 

be chosen based on a specific product and the customer providing that product decides to not 

implement the crate in its production, the crate height could be totally wrong. 

The development of the products should in the development model for low innovative products 

be performed very close to the intended customers. When a customer shows interest in actually 

signing a contract, they should be involved in the development process to a certain degree. This 

is especially important in part two of the proposed model where the prototyping should be 

performed as well as the customer testing. It is also important in the process of defining the 

product. 

5.3 Assessment of the development model 
The development model for low innovative products was tested within the case study of this 

thesis. The setting of the case with Svenska Retursystem was appropriate for the type of setting 

for the model. An analysis of the model is presented in the upcoming section and its 

contribution to the research questions. 

5.3.1 Strengths 
The split of the model in two parts is considered to be one of the greatest strength of the 

development model for low innovative products after the case study. The second part of the 

model was unfortunately not tested, but it was clear that the first parts could be performed 

without having to involve the stages and gates in part 2 of the model. It was also clear that the 

first part of the model could be used without spending too much money and resources, which 

also is in favour for the development model for low innovative products. 

The first part of the model works well within the supposed setting. The funnel effect of the 

model is very good for sorting out bad product suggestion. A product suggestion with no actual 

connection to a company's strategy or business can therefore be disregarded in an early stage 

without wasting resources. In previous Stage-Gate models the funnel effect is not considered, 

which makes the new development model for low innovative products more effective in 

dismissing unprofitable product suggestions. 

Another great strength with the development model for low innovative products is the clear 

division between the work in the stages and gates. In the stages, all the data needed for the 

criteria in the gates should be gathered and analysed. The necessary data should therefore be 

available when entering a gate, where a decision should be made based on the ability to pass 

the criteria. No new data should be collected in the gates. When using the model, that was 

directly identified as a strength compared to the previous model where it is rather unclear where 

the different types of data is supposed to be collected. 

Compared to previous Stage-Gate models, the development model for low innovative products 

has a strong focus on the financials. This is very important in the setting where a stable profit 

and a reasonable payback time are required. As Cooper (1999) mentions, product development 

processes are supposed to act as a funnel and with the very thorough analysis of the financials 

of the project, the last gate can act as a very strong filter in the end of the funnel. This makes 

the proposed model much more appropriate for companies in a B2B setting with suggested 

products with a low level of technological innovation compared to previous models. 
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Finally, if a product seems suitable for the company to produce but fails to pass a gate, a clear 

definition of feedback loops was added to the development model for low innovative products. 

To take a product back to a previous stage is probably something that has been done when 

using the previous Stage-Gate models, but it is never defined. In previous models the only 

decisions that could be made is to approve a product in a gate or to kill it. A product that might 

only need a small alteration could therefore be killed and an opportunity missed. This was not 

tested in the case at Svenska Retursystem, but should be considered a strength due to the 

possibility to only alter a product suggestion to make it pass a gate. In further research the 

feedback loops is suggested to be a focus area. 

5.3.2 Weaknesses 
As with previous models, to give specific directions on the information to collect in some stages 

can be hard within a development process. The criteria are in many cases very general, which 

causes the information to be very specific for each case. For example, when looking at the 

financials the profitability of a project can be calculated in many different ways. It depends too 

much on the specific setting of the company and the suggested product to be able to create 

profound criteria that matches the product development processes for all companies and 

products. However, to understand the needed information for the specific cases, the criteria in 

the gates gives guidelines on what to focus on. 

Criticism that can be given to the strict processes of a Stage-Gate model is that ideas and 

suggestions could easily be turned down, which in the long run could disfavour creativity 

within a company (Hart & Baker, 1994; Hutchins & Muller, 2012). New products that might 

have been profitable and in line with the company’s strategy and desires might therefore never 

be developed. 

Another problem with the Stage-Gate models is the overconfidence that could be placed in a 

product once it passes a gate (Hutchins & Muller, 2012). It is very important that each stage 

and gate is performed thoroughly, which might be forgotten if the product easily passes a 

certain gate. A specific problem related to this is the split of the development process in two 

parts in the development model for low innovative products. If a product passes through the 

entire first part of the model, it might be easy to forget that the product needs to pass all gates 

in the second part as well. An approval within the business case could feel like an overall 

approval. It is therefore very important to always keep in mind that the stages and gates should 

never be rushed when using the development model for low innovative products as well as 

previous Stage-Gate models. 

A last weakness identified is related to the feedback loops. Even if it can be a good thing that 

a product suggestion is not killed immediately if not passing a gate, it can also cause an aversion 

to ever killing the product suggestion. The suggestion could therefore end up going through 

the feedback loops too many times. 

5.3.3 Finding the right stakeholders 
During the test of the model, different stakeholders were interviewed. At first many of them 

seemed relevant for the entire process. However, after the interviews the relevance of the 

different stakeholders’ opinions could be determined for the different stages. Some of the 

expected stakeholders were also determined not to have an impact. For the general model it is 

hard to define exactly the stakeholders that should be involved in the different stages and gates. 
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Some of the stakeholders were however needed, and should be needed for development using 

the proposed model. 

Within stage 1.2, it was very obvious that for a suggested product with similarities to the 

existing products of the company the existing customers had to be involved. In the case study 

relevant information regarding flaws in the existing product was collected, which was 

necessary when defining the exact features and functionality of the new crate type. The flaws 

of the old product could not exist in the new product if it should be attractive to both old 

customers as well as new customers. 

New potential customers could also be part of stage 1.2, but if potential customers have a too 

large impact on the technical specification it makes the product vulnerable to exits from the 

potential customers. In the case study at Svenska Retursystem this was concluded when 

calculating the sizes of the crates. Without customer that has actually signed contract for using 

the new crate type it would be too much of a risk to base the height primarily on specific product 

heights. 

In stage 1.3, all the large financial calculations should be made. It is therefore very important 

to have close contact with people within the company with the relevant financial numbers. All 

the investment costs need to be investigated as well as the cost for the operations surrounding 

the suggested product. It is hard to define exactly who the specific stakeholder is since it can 

differ very much between companies. However, the financial numbers need to be gathered in 

order to perform the business case. 

For the second part of the model, close contact with customers and potential customer for the 

suggested product is needed. The customers are the most important stakeholders in this part of 

the model since the prototyping demands close interaction with them. The customer testing 

speaks for itself, and the customers are a must for stage 2.2. However, this could never be tested 

in the case at Svenska Retursystem since the research only reached gate 1.3. According to most 

literature regarding the Stage-Gate models, the stages in the second part of the model requires 

close contact with customers and suppliers, it is therefore assumed that this is applicable on the 

development model for low innovative products as well. 

5.3.4 Information needed in the model 
For the different stages in the development model for low innovative products, information 

regarding many different aspects needs to be collected. The information needed may differ 

between companies, but opposed to the needed stakeholders the type of information needed is 

easier to determine. The information needed for each stage can easily be found by looking at 

the different gates. By looking at each criterion, the needed information can be determined. 

5.3.5 Overall assessment of the model 
As a whole, the model worked very well in the specific case at Svenska Retursystem. The 

differences made for the B2B setting with products with a low level of technological innovation 

were in most cases accurate. Especially the change in the business case to focus more on the 

financial calculations. Something that unfortunately is missing, which also was a problem with 

previous models, is the exact specification of the needed data and stakeholders. This problem 

is however very hard to address since the information needed and relevant stakeholders differ 

very much depending on the company, the product and the setting. 
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What was surprising with the model was the amount of time and work that had to be put into 

the technical specification stage (1.2). New findings within one market could cause changes in 

the entire technical specification and the small analysis that constantly had to be performed for 

different calculations caused extra work and time. 

Because of the success of the first part of the model in the case study, the first part of the model 

is validated. It would most likely work in settings similar to the case within this thesis, with 

similar suggested products. What was unfortunately not tested was the feedback loops, and no 

product suggestion was dismissed and it is therefore hard to make any conclusions regarding 

the functionality of the feedback loops and the dismissal. If the last gate is not approved by 

Svenska Retursystem it is possible to test the feedback loops and alter the product to a version 

that has the ability to pass the last gate. However, the first part of the model has been proved 

to work for a product that passes the gates. 

The second part of the model was never tested and can therefore not be validated. For further 

research with this model it is suggested that a focus should be on the second part of the new 

product development process model. 

5.4 Summary of analysis 
Stage-Gate models have been used extensively since the introduction in 1990. In this research 

a new model was developed in order to handle products that had a low level of technological 

innovation. Previous models did in most cases only target development of innovative products. 

In the study it was shown that the range of product types that could be developed by following 

a Stage-Gate model could be expanded. 

There are however differences between the development of highly innovative products and 

products with a low level of technological innovation. The overall setting for the product 

development is different, which causes the stages and gates to be somewhat different. A more 

clear definition of what needs to be performed in the stages and gates is necessary in order to 

not rush through the process. The clear definition also helps the company in the development 

process to understand what information is necessary for the different stages. The focus on 

financial has also been found to have a large impact for the products with a low level of 

technological innovation. 

There are some problems that yet have to be overcome. The problem with finding the right 

stakeholders is one, due to the differences within every company. Another problem is the 

standardisation that can cause specific cases to have very large problems with passing the gates. 

Overall the development model for low innovative products has performed very well in the 

case study. It has shown that a Stage-Gate model can be used in the setting with products with 

a low level of technological innovation. The alterations made were in most cases relevant and 

it managed to analyse the product suggestion given by Svenska Retursystem successfully. The 

research did unfortunately not have the opportunity to test the second part of the model. 

5.5 Reflections on sustainability 
Svenska Retursystem is a company that was founded by large actors within the FMCG sector 

with the goal to standardise packaging and make the packaging of FMCG products more 

sustainable. Within the FMCG sector there are many different packaging alternatives that are 

more or less preferable from a sustainability perspective. Some packaging is just disposed of 
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which is the least preferable alternative. The largest competitors of Svenska Retursystem are 

the corrugated box manufacturers who use recycling methods for creating their products. 

Svenska Retursystem on the other hand works with a system where the packaging is reused, 

which is even more preferred from a sustainability perspective. The standardisation is also a 

mean of creating a more sustainable packaging industry. 

In this thesis a model for the product development processes has been developed. The model 

itself can be used for product development within many different industries, and it is therefore 

hard to promote the model for creating a more sustainable world. Instead this depends on the 

company that uses the model and for what product the model is used. However, using the model 

could make the development process more sustainable from a couple of perspectives. Three 

perspectives are normally discussed when talking about sustainability: economic sustainability, 

social sustainability and environmental sustainability. The possible sustainability effects from 

using the model will be discussed below from the three perspectives. 

5.5.1 Economic sustainability 
The development model for low innovative products works as a funnel for the development 

process. Bad product suggestions should be sorted out very early in the development process, 

and only the products with potential to become profitable within a reasonable time should be 

passed on to the development part of the model. Given that the bad suggestions could be sorted 

out early and dismissed when using the model, it will save the company from spending 

unnecessary resources on product development. 

If a company stops money and resources to be spent on development of products that will not 

be profitable, the company has a higher possibility of being more successful from an economic 

view. Successful companies that can contribute economically to society will in the end create 

a more economic sustainable situation. 

5.5.2 Social sustainability 
The social sustainability aspect is the least considered in this thesis. The products produced 

within the B2B setting could differ in many ways and it is therefore hard to point out how the 

model could contribute to social sustainability. The social sustainability would instead depend 

on the company using the model. 

5.5.3 Environmental sustainability 
Depending on how the model is used an on what product the model is used for, it can help 

creating more environmental sustainability. In some cases it is as with the social sustainability, 

that it depends very much on the company using the model. For this thesis, the research 

company offers products with the goal of making the FMCG sector more environmental 

sustainable. In cases like this the model can be used for making companies even more 

environmental sustainable. It can also stop products that might have a negative impact on the 

environmental sustainability very early in the process and preventing the product from ever 

being prototyped or at least not put in production. 
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6 Conclusions 
This chapter presents a summary of the main conclusions of the research. The first two sections 

presents conclusions related to the research questions and the implications for Svenska 

Retursystem. Finally the limitations of the study and suggestions for further research are 

presented. 

6.1 Research Questions 
This section presents conclusions related to the research questions. 

RQ1: What are the implications of using a Stage-Gate model evaluating and developing of 

a product idea? 

Using a Stage-Gate model in product development is an efficient and structured way to develop 

a new product. It gives a clear sequence of activities and natural points to cancel the project in 

the gates. This clarity enables the company developing the product to plan the process 

carefully. A Stage-Gate model is designed to eliminate products or ideas with low potential 

early and minimises spending in those projects. 

The structure and standardisation of the product development can in some cases also be 

disadvantage of the Stage-Gate model. A common criticism to Stage-Gate is that it inhibits 

creativity and can be an obstacle to innovation.  

RQ2: How does the use of a Stage-Gate model differ between products with a high 

technological innovation level compared to products with a low technological innovation 

level in a B2B setting? 

By analysing the results from the literature review and preliminary investigation, some 

important differences between a Stage-Gate model for highly innovative products and products 

with a low level of technological innovation could be identified. A major difference is how the 

process is started, where an abstract idea for technological innovation is proposed in the old 

setting compared to a product suggestion in the new setting. The process in the case study 

started with the suggestion to develop a foldable crate, which is a specific product suggestion 

while the previous models encourage users to start the process with an idea.  

Another major difference that had to be made from previous models to be applicable for 

products with a low level of technological innovation was the focus on the financial evaluation. 

In previous literature, which is meant for development of technologically innovative products, 

the main focus is on sales volume. Traditional financial measures are not used to a great extent 

since those tend to underestimate the potential and overestimate the risks of the project. In a 

setting where companies of stable growth want to develop products with a low level of 

technological innovation, the financial focus is different. Companies in that setting tends to 

favour stable growth and finance the development with internal capital. This means that 

profitability and payback time are important measures in this setting. 

A problem with the setting for products with a low level of technological innovation is the 

presumptions of the product and its feature, which can cause false confidence and certainty. 

This may lead to rushing the product to the prototyping stage without having the necessary 

information. The development process of a product with high technological innovation is more 
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dependent on the early information intensive stages and thereby has a natural motivation to not 

rush those stages. 

RQ3: What information is required and which stakeholders need to be involved to approve 

a product idea for development? 

When comparing old Stage-Gate model with the new model proposed in this thesis, it is clear 

that the old models combines data collection and analysis in the stages and gates inconsistently. 

In some stages, the data is collected and later analysed in the upcoming gate. In some stages 

the collected data is analysed and used for decision in the upcoming gate. And finally, in some 

gates new data is collected and analysed for the decision of a gate approval or dismissal. In the 

research it became clear that in order to easily know what information is required for a gate 

approval, the data collection had to be separated from the decision-making. The gate should 

contain the criteria that need to be passed in order to get a gate approval and the information 

needed for checking if the criteria are met should be gathered and analysed in the previous 

stage. 

In the new suggested model it is therefore very easy to understand what information is required 

for each stage. By looking at the criteria in the upcoming gate, the information that needs to be 

collected is clear. When passing through the entire model and getting an idea or suggestion 

ready for production, the information needed is clearly stated in each gate. 

When looking at the stakeholder on the other hand, an answer to which stakeholders that need 

to be involved in order to approve a product is very complex. It is clear that a manager within 

the product development department and someone with financial responsibility within the 

company need to be involved. However, to retrieve the information in the different stages it 

depends heavily on the specific company and product and an answer to this question can 

therefore not be presented. 

Main RQ: How can companies in a B2B setting evaluate and develop product ideas with a 

low level of technological innovation with a Stage-Gate model? 

The results from the extensive research about the first part of the model and the testing of the 

stages and gates in that part has shown that some changes were necessary to make Stage-Gate 

models suitable for the new setting. However, it is clearly shown that it is possible to extend 

the use of Stage-Gate models to products with a low level of technological innovation. 

Previous research about new product development has shown that data gathering before 

prototyping is often neglected and is a major reason for new products to fail. The preliminary 

investigation showed that companies in the setting of the proposed model often neglects the 

data gathering since the product is already defined. The research also showed that the identified 

benefits of the suggested product for the company might not be applicable for the customers. 

The customer needs might put totally different demands on the new product. This led to the 

conclusion that extensive data gathering is of high importance for products with a high level of 

technological innovation. By dividing the model into two distinct parts where the first one 

consists only of data gathering and analysis, the importance of those activities is emphasised. 

For the products with a low level of technological innovation it is also very important to always 

keep in mind that the stages need to be performed thoroughly. Otherwise, overconfidence in a 
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product or the comfort of knowing the market for the product can cause a rush of the process. 

That rush is nor preferable since it might lead to bad decisions regarding the suggested product. 

In the previous models the scope of the gates is wide and many types of criteria is used. In the 

development model for low innovative products the scope of all the gates and stages has been 

streamlined to have a clear focus. Gate 1.2 focuses mainly on technical aspects and gate 1.3 on 

financial aspects for instance. The purpose of this is to cover the topics thoroughly before 

moving on to the next step. The already covered aspects are then monitored in later gates to 

ensure that nothing has changed. 

With a model that focus the energy in the stages on finding the information and analysing it 

and in the gates on reviewing the criteria based on the information from the stage, it should be 

easier to know what to do throughout the entire process. The clear definition will make it easier 

to address the criteria in the gates in order to approve or dismiss a suggestion. This will help 

the funnel effect of the new model, and thereby only let through relevant products. 

Overall the proposed Stage-Gate model is a suitable way for companies in a B2B setting to 

evaluate products with a low level of technological innovation in a development process. Given 

that previous models have worked well in its development stages, it is also suggested that the 

proposed model should work well in part 2. However, part 2 was never tested in this research. 

Figure 16 shows an overview of the proposed Stage-Gate model for evaluating and developing 

products with a low level of technological innovation. 
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Figure 16: Proposed Stage-Gate model 
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6.2 Implications for Svenska Retursystem 
The development model for low innovative products was tested by applying the model to 

Svenska Retursystem’s case with a foldable crate. The review in the first gate showed that the 

product is a strategic fit for Svenska Retursystem. In the second stage an extensive investigation 

about what Svenska Retursystem’s customer wanted from a new product was performed and 

in the following gate the solutions to those requirements were determined appropriate. In the 

second stage, possible heights was also analysed and two heights that can widen Svenska 

Retursystem’s offering to their customers were suggested. 

When the technical specification had been approved, an analysis of the financials for the 

product was conducted in order to give a decision support for Svenska Retursystem in the final 

gate of part 1. This analysis resulted in two different minimum required amount of crates to 

purchase for Svenska Retursystem dependent on if they invest in one or two washing facilities. 

A payback time for the two minimum amounts of crates was also calculated. The payback time 

for the project is partially dependent on the amount of crates purchased. The other factor that 

affects the payback time is the number of times every crate is sold per year. In the calculations 

it is assumed that crates are sold once every 30 days.   

A key decision if the project gets approval to proceed to development is how many crates 

should be purchased. The number of crates purchased determines the payback time for the 

project if the crates are assumed to be sold every 30 days. This decision is thereby dependent 

on how many crates Svenska Retursystem are capable of selling each year. If Svenska 

Retursystem decides to purchase too many crates and the average time between sales for a crate 

increases the effect will be that the payback time for the investment increases. If too few crates 

are purchase and the demand requires crates to be shipped more often than every 30 days it can 

be problematic if Svenska Retursystem cannot deliver. In a case where the demand exceeds the 

capacity to deliver crates Svenska Retursystem would miss customer orders which in a worst-

case scenario could lead to lost customers. 

If Svenska Retursystem chooses to invest in two washing facilities they will need to invest in 

3 700 000 crates for the investment to reach break-even during the first batch of crates’ lifetime. 

If 3 700 000 crates are purchased, the payback time would be 8.21 years if 45 000 000 crates 

can be sold every year. If three washing facilities are built 5 600 000 crates are required and 

the payback time would then be 8.05 years with 68 100 000 crates sold annually. 

Since these numbers are high, a more extensive calculation of an investment in several batches 

should be performed in order to further evaluate this investment.  

The most suitable heights for foldable crates identified are 270 mm and 140 mm. With a loss 

of 20 mm to the bottom and for stacking functionality those crates would have a working height 

of 250 mm and 140 mm. Those heights would be a good compliment to Svenska Retursystem’s 

range of products without risk of taking volumes from the current crates.  

The overall conclusion from the case at Svenska Retursystem is that foldable crates do not have 

the potential to be a good investment, if it is desired to reach break-even with the first batch. 

The success of the project is dependent on the performance of Svenska Retursystem’s sales 

and marketing departments. Introducing foldable crates would require an extensive surge in 

sales.  
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6.3 Limitations and future research 
The case study were the model were applied was performed at Svenska Retursystem. Even 

though a close contact was held with the company, some information was hard to get access to 

and in some cases the information did not exist. A limitation for the case was therefore the lack 

of access to the some of the necessary data. 

In the scope of this thesis, only the first part of the new model was tested. The second part of 

the model could therefore not be verified. For future research with this model it is suggested 

that a focus should be on the second part of the new product development process model. In 

future research, the feedback loops are also a suggested focus area, which were not tested 

during this research. The feedback loops does not necessarily have to be applied in the new 

model, an implementation of feedback loops in previous Stage-Gate models could also be 

tested. 
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Appendix A – Interview topics 
The general topics of the interviews are presented below. Customer specific topics are not 

presented due to confidentiality. 

A.1 – Svenska Retursystem including logistics partner 
 General performance of existing crates. 

 Size of current crates. 

 Desired functionality of a new crate. 

 How does Svenska Retursystem sell products? 

 Potential markets. 

 Customised solutions for customers. 

 Logistics and planning. 

 

A.2 – Customers 
 General performance of existing crates. 

 Size of current crates. 

 Desired functionality of a new crate. 

 Possible implications of a new crate. 

 How crates work in automated production. 

 Possible changes of the return system. 

 Reusable plastic crates compared to corrugated boxes. 
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Appendix B – Investment costs 

B.1 – 2 washes 
Investment cost per crate - 2 washes 

No. crates  Investment/crate 

500000 280 

600000 233 

700000 200 

800000 175 

900000 156 

1000000 140 

1100000 127 

1200000 117 

1300000 108 

1400000 100 

1500000 93 

1600000 88 

1700000 82 

1800000 78 

1900000 74 

2000000 70 

2100000 67 

2200000 64 

2300000 61 

2400000 58 

2500000 56 

2600000 54 

2700000 52 

2800000 50 

2900000 48 

3000000 47 

3100000 45 

3200000 44 

3300000 42 

3400000 41 

3500000 40 

3600000 39 

3700000 38 

3800000 37 

3900000 36 

4000000 35 

4100000 34 

4200000 33 

4300000 33 
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4400000 32 

4500000 31 

4600000 30 

4700000 30 

4800000 29 

4900000 29 

5000000 28 

 

B.2 – 3 washes 
Investment cost per crate - 3 washes 

No. crates  Investment/crate 

500000 420 

600000 350 

700000 300 

800000 263 

900000 233 

1000000 210 

1100000 191 

1200000 175 

1300000 162 

1400000 150 

1500000 140 

1600000 131 

1700000 124 

1800000 117 

1900000 111 

2000000 105 

2100000 100 

2200000 95 

2300000 91 

2400000 88 

2500000 84 

2600000 81 

2700000 78 

2800000 75 

2900000 72 

3000000 70 

3100000 68 

3200000 66 

3300000 64 

3400000 62 

3500000 60 

3600000 58 
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3700000 57 

3800000 55 

3900000 54 

4000000 53 

4100000 51 

4200000 50 

4300000 49 

4400000 48 

4500000 47 

4600000 46 

4700000 45 

4800000 44 

4900000 43 

5000000 42 
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Appendix C – Investment calculations 

C.1 – 2 washes 
Investment calculations for 2 washes     

No. 

crates  Investment/crate 

Breakeven 

no. sales 

Payback 

time 

Total no.  

sales 

Required no. 

sales per 

year 

500000 280 728 59,84 364000000 6083334 

600000 233 607 49,89 364200000 7300000 

700000 200 520 42,74 364000000 8516667 

800000 175 455 37,40 364000000 9733334 

900000 156 405 33,29 364500000 10950000 

1000000 140 364 29,92 364000000 12166667 

1100000 127 331 27,21 364100000 13383334 

1200000 117 304 24,99 364800000 14600000 

1300000 108 280 23,01 364000000 15816667 

1400000 100 260 21,37 364000000 17033334 

1500000 93 243 19,97 364500000 18250000 

1600000 88 228 18,74 364800000 19466667 

1700000 82 214 17,59 363800000 20683334 

1800000 78 203 16,68 365400000 21900000 

1900000 74 192 15,78 364800000 23116667 

2000000 70 182 14,96 364000000 24333334 

2100000 67 174 14,30 365400000 25550000 

2200000 64 166 13,64 365200000 26766667 

2300000 61 159 13,07 365700000 27983334 

2400000 58 152 12,49 364800000 29200000 

2500000 56 146 12,00 365000000 30416667 

2600000 54 140 11,51 364000000 31633334 

2700000 52 135 11,10 364500000 32850000 

2800000 50 130 10,68 364000000 34066667 

2900000 48 126 10,36 365400000 35283334 

3000000 47 122 10,03 366000000 36500000 

3100000 45 118 9,70 365800000 37716667 

3200000 44 114 9,37 364800000 38933334 

3300000 42 111 9,12 366300000 40150000 

3400000 41 107 8,79 363800000 41366667 

3500000 40 104 8,55 364000000 42583334 

3600000 39 102 8,38 367200000 43800000 

3700000 38 99 8,14 366300000 45016667 

3800000 37 96 7,89 364800000 46233334 

3900000 36 94 7,73 366600000 47450000 

4000000 35 91 7,48 364000000 48666667 

4100000 34 89 7,32 364900000 49883334 
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4200000 33 87 7,15 365400000 51100000 

4300000 33 85 6,99 365500000 52316667 

4400000 32 83 6,82 365200000 53533334 

4500000 31 81 6,66 364500000 54750000 

4600000 30 80 6,58 368000000 55966667 

4700000 30 78 6,41 366600000 57183334 

4800000 29 76 6,25 364800000 58400000 

4900000 29 75 6,16 367500000 59616667 

5000000 28 73 6,00 365000000 60833334 

5100000 27 72 5,92 367200000 62050000 

5200000 27 70 5,75 364000000 63266667 

5300000 26 69 5,67 365700000 64483334 

5400000 26 68 5,59 367200000 65700000 

5500000 25 67 5,51 368500000 66916667 

5600000 25 65 5,34 364000000 68133334 

5700000 25 64 5,26 364800000 69350000 

5800000 24 63 5,18 365400000 70566667 

5900000 24 62 5,10 365800000 71783334 

6000000 23 61 5,01 366000000 73000000 

6100000 23 60 4,93 366000000 74216667 

6200000 23 59 4,85 365800000 75433334 

6300000 22 58 4,77 365400000 76650000 

6400000 22 57 4,68 364800000 77866667 

6500000 22 56 4,60 364000000 79083334 

6600000 21 56 4,60 369600000 80300000 

6700000 21 55 4,52 368500000 81516667 

6800000 21 54 4,44 367200000 82733334 

6900000 20 53 4,36 365700000 83950000 

7000000 20 52 4,27 364000000 85166667 

7100000 20 52 4,27 369200000 86383334 

7200000 19 51 4,19 367200000 87600000 

7300000 19 50 4,11 365000000 88816667 

7400000 19 50 4,11 370000000 90033334 

7500000 19 49 4,03 367500000 91250000 

7600000 18 48 3,95 364800000 92466667 

7700000 18 48 3,95 369600000 93683334 

7800000 18 47 3,86 366600000 94900000 

7900000 18 47 3,86 371300000 96116667 

8000000 18 46 3,78 368000000 97333334 
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C.2 – 3 washes 
Investment calculations for 3 washes     

No. 

crates  Investment/crate 

Breakeven 

no. sales 

Payback 

time 

Total no.  

sales 

Required no. 

sales per 

year 

500000 420 1091 89,67 545500000 6083334 

600000 350 910 74,79 546000000 7300000 

700000 300 780 64,11 546000000 8516667 

800000 263 682 56,05 545600000 9733334 

900000 233 607 49,89 546300000 10950000 

1000000 210 546 44,88 546000000 12166667 

1100000 191 496 40,77 545600000 13383334 

1200000 175 455 37,40 546000000 14600000 

1300000 162 420 34,52 546000000 15816667 

1400000 150 390 32,05 546000000 17033334 

1500000 140 364 29,92 546000000 18250000 

1600000 131 341 28,03 545600000 19466667 

1700000 124 321 26,38 545700000 20683334 

1800000 117 304 24,99 547200000 21900000 

1900000 111 288 23,67 547200000 23116667 

2000000 105 273 22,44 546000000 24333334 

2100000 100 260 21,37 546000000 25550000 

2200000 95 248 20,38 545600000 26766667 

2300000 91 238 19,56 547400000 27983334 

2400000 88 228 18,74 547200000 29200000 

2500000 84 219 18,00 547500000 30416667 

2600000 81 210 17,26 546000000 31633334 

2700000 78 203 16,68 548100000 32850000 

2800000 75 195 16,03 546000000 34066667 

2900000 72 189 15,53 548100000 35283334 

3000000 70 182 14,96 546000000 36500000 

3100000 68 176 14,47 545600000 37716667 

3200000 66 171 14,05 547200000 38933334 

3300000 64 166 13,64 547800000 40150000 

3400000 62 161 13,23 547400000 41366667 

3500000 60 156 12,82 546000000 42583334 

3600000 58 152 12,49 547200000 43800000 

3700000 57 148 12,16 547600000 45016667 

3800000 55 144 11,84 547200000 46233334 

3900000 54 140 11,51 546000000 47450000 

4000000 53 137 11,26 548000000 48666667 

4100000 51 134 11,01 549400000 49883334 

4200000 50 130 10,68 546000000 51100000 

4300000 49 127 10,44 546100000 52316667 
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4400000 48 124 10,19 545600000 53533334 

4500000 47 122 10,03 549000000 54750000 

4600000 46 119 9,78 547400000 55966667 

4700000 45 117 9,62 549900000 57183334 

4800000 44 114 9,37 547200000 58400000 

4900000 43 112 9,21 548800000 59616667 

5000000 42 110 9,04 550000000 60833334 

5100000 41 107 8,79 545700000 62050000 

5200000 40 105 8,63 546000000 63266667 

5300000 40 103 8,47 545900000 64483334 

5400000 39 102 8,38 550800000 65700000 

5500000 38 100 8,22 550000000 66916667 

5600000 38 98 8,05 548800000 68133334 

5700000 37 96 7,89 547200000 69350000 

5800000 36 95 7,81 551000000 70566667 

5900000 36 93 7,64 548700000 71783334 

6000000 35 91 7,48 546000000 73000000 

6100000 34 90 7,40 549000000 74216667 

6200000 34 88 7,23 545600000 75433334 

6300000 33 87 7,15 548100000 76650000 

6400000 33 86 7,07 550400000 77866667 

6500000 32 84 6,90 546000000 79083334 

6600000 32 83 6,82 547800000 80300000 

6700000 31 82 6,74 549400000 81516667 

6800000 31 81 6,66 550800000 82733334 

6900000 30 80 6,58 552000000 83950000 

7000000 30 78 6,41 546000000 85166667 

7100000 30 77 6,33 546700000 86383334 

7200000 29 76 6,25 547200000 87600000 

7300000 29 75 6,16 547500000 88816667 

7400000 28 74 6,08 547600000 90033334 

7500000 28 73 6,00 547500000 91250000 

7600000 28 72 5,92 547200000 92466667 

7700000 27 71 5,84 546700000 93683334 

7800000 27 70 5,75 546000000 94900000 

7900000 27 70 5,75 553000000 96116667 

8000000 26 69 5,67 552000000 97333334 

 

 


