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Characteristics of Supply Chain Management in Systems Building and 

Implications for Small Business 

Jarkko J. Erikshammar  

Abstract. Supply Chain Management (SCM) is an important part of the production process in systems 

building. The loosely-coupled construction supply chains created by the involvement of many 

interdependent sub-contractors and suppliers destabilize the production process. Purchasing strategies, 

used by many construction companies, for controlling the supply chain may not be applicable to small and 

medium-sized (SME) systems building companies, because the relationship between the buyer and the 

suppliers is characterized by long-term supply chain relationships rather than short-term project 

incentives. In order to ensure the reliability of deliveries and product quality, supply strategy in the form 

of SCM is suggested. The position taken is that systems building SMEs could integrate their supply chain 

with their customers and suppliers, in order to reduce variation in deliveries. A re-analysis of multiple 

case study and previously published qualitative data has been performed with SCM characteristics as the 

unit of analysis. Implications are that systems building SMEs need to have a long-term integration 

perspective when using SCM. Furthermore, SMEs have limited capacity and capabilities so differences in 

the maturity of their ‘systems building thinking’ might hinder effective SCM. However, the results do not 

conclusively prove or disprove the idea that SCM will reduce variation in deliveries for systems building 

SMEs. 
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INTRODUCTION 

The project-based supply strategies used by house-building companies may not be applicable 

to small and medium sized companies (SME) within systems building, since most do not have 

dedicated resources for purchasing (Quayle, 2002). There are several purchasing strategies used 

in construction, ranging from fixed price, design and build, to build-own-operate-and-transfer 

(Blayse & Manley, 2004). The fixed price contract method has drawn criticism in the literature 

(Walker et al., 2003) since it pushes the cost risk onto contractors and has the highest level of 

non-collaboration and the lowest level of integration across the supply chain (Kumaraswamy & 

Dulaimi, 2001). Current methods of purchasing, a major part of the supply chain management 

(SCM) in systems building, may even be counterproductive since the conditions in systems 

building differ from project-based house-building. 

Systems building mean that a company follows repetitive processes to control the planning 

and execution of the supply chain (Weizhuo et al., 2011). This idea encompasses everything from 

sales, design, off-site production, and supply of material, to erection on-site. The processes are 

designed for the repetitive manufacture of products; hence, it is vital for systems building SMEs 

to reduce process variation (Lennartsson & Björnfot, 2012). In addition to a process focus in 

systems building, there is a repetitive product: it can be a general component such as a window, 

door or precut timber beam, a specific building system or even a complete building (Jensen, 

2012). For systems building, this implies a shift from a project focus to a product focus (Björnfot 

& Stehn, 2007). Coordination, through SCM, forms an alternative supply strategy for systems 
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building SMEs. SCM has also been presented as a strategy for improving the purchasing process 

in construction (Saad et al., 2002). 

Unfortunately, systems building SMEs focus on their own production process, rather than on 

the use of a whole supply chain. Currently, the purchasing process tends to result in one-off 

purchases for individual projects and is coupled with an apparent inability to select and buy 

products efficiently (Erikshammar, 2011). Generally, one way of handling complex work tasks is 

by dividing the work into discrete packages, components for which are purchased sequentially, 

with the task being completed by specialists. 

The division of the system into small elements and their individual optimization is a good idea 

if the individual elements are independent of each other, the work task has well defined interfaces 

and the processes are not stochastic (Holweg, 2005). Unfortunately, supply chain processes are 

stochastic and interdependent in house-building. Sub-division does not therefore improve the 

systems building supply chain because the elements are dependent and repetitive over time, since 

the flow of materials and the flow of information needs to be stable. In addition, current systems 

building in Sweden still has a large variation in process tolerances (Lennartsson, 2012), which 

makes the sub-division even more counterproductive.   

Furthermore, as mentioned, SME managers do not have an extended management team with 

the different skills required and multiple responsibilities are often handed to one person without 

backup (Ylinenpää, 1997). Thus, the purpose of this paper is to identify characteristics of SCM 

and to examine what the implications are for systems building SMEs. 

2 SCM – A REVIEW 

SCM is a strategic approach to operations, materials and logistics management (Tan, 2001) 

and management of upstream and downstream relationships with customers and suppliers, in 

order to deliver value at less cost to the supply chain as a whole (Croom et al., 2000). This means 

coordination of processes, information and logistics activities across the supply chain. 

SCM consists of supply and demand management. This division of logistics is to balance the 

distribution of products with the demand so it is sufficient enough to make the production and 

distribution profitable (Shaw, 1916). The term SCM appears in the literature, initially, as an 

inventory management approach, and Houlihan (1985) means that many of the functions within 

the supply chain must be involved in the effort of satisfying customer needs. The more 

independent operations within the chain the more rules and procedures will be added that strive 

for sub-optimization. The reasoning of forming a supply chain through SCM is to reduce total 

inventory (Jones, 1985), increase customer service (Heskett et al., 1964) or build competitive 

advantage for the whole supply chain (Stevens, 1989). 

SCM sits between fully vertically integrated systems, where one company owns each flow and 

systems, where supply chain members operate completely independently of each other. The 

conceptual framework of SCM has a system perspective that incorporates the whole supply chain 

(Figure 1). The supply chain network structure has been described with several tiers of supplier 

and customers with the focal company in the middle. Even though the term ‘supply network’ 

would more adequately describe the relationships between suppliers and customers, since the 

suppliers are not in a chain. Still the term ‘supply chain’ is widely accepted both in practice and 

in the literature. This integrated perspective is a view of SCM (Stevens, 1989) and supports it as a 

means for improving information and material flow (Bowersox et al., 1999). The separation from 

share logistics is done during the 1980’s when the majority seemed to accept that SCM includes 

customer and supplier relationships rather than just focusing on the company´s information and 



material handling (Cooper, 1997). 

SCM has also a process perspective, originating from process management and business 

process re-engineering (Hammer, 2003). The focus of SCM is on the flow of material and 

information in order to deliver value to the customer; therefore, the most efficient driving force 

for improvement should be to satisfy customer needs (Persson, 1995). 

The relationship between customers and suppliers is an important element of the SCM 

framework, since, regardless of the level of integration, there needs to be some level of 

coordination between the actors within the supply chain (Macbeth, 1994). However, there must 

also be an agreement about the contractual form, process ownership and level of automation in 

information exchange (Ireland & Crum, 2005) in a defined relationship. 

 

 

Figure 1: Supply chain with the focal company, structure adopted from Lambert (2000) with permission from 

Elsevier publ., New York. 

Information exchange is discussed within this field of research although it has developed 

along with ICT. The use of industrial dynamics (Forrester, 1961) became possible because of the 

increase in computing processing power and simulation development. ICT has also enabled 

information exchange for ordering and planning (Ireland, 2000). Hence, SCM is dependent on 

mutual information sharing and processing. 

Collaboration means that, since the process outcome within a company is dependent on the 

outcome of the information and material processing activities with their customers and suppliers 

(Hoekstra et al., 1992), the focal company should share information with these partners. This type 

of coordination leads to a potential reduction of redundant inventory, activities and information 

processing. Reducing lead times in decision-making is the driving force for the development of 

coordination. Similar corporate cultures are crucial if companies wish to coordinate their 

activities and share the risks and rewards (Cohen & Roussel, 2005). 

The application of SCM in construction, or construction-SCM (cSCM), focuses on the 

creation of relationships, such as partnering, within the supply chain (Bygballe et al., 2010), 

rather than the flow of information and material. This could be seen as the difference with 

flexible loosely-coupled supply chains used for construction projects (Briscoe, 2005) i.e. a new 

production site every time, compared to the more formalized supply chains used when the 

material flows to one site (Segerstedt & Olofsson, 2010). Some criticisms of the application of 

SCM have been raised since construction projects do not benefit from coordination as the 

relationships are new for each project (Bankvall, 2010). 



As discussed, there is a need to describe the characteristics of SCM and analyze its implications 

for systems building SMEs, since off-site production needs the supply chain to be less 

fragmented and have a more long-term perspective. The model for analysis (Figure 2) is 

synthesized from the literature review and is used to re-analyze a multiple case study. 

 

Figure 2: SCM characteristics forming the model of analysis 

3 METHOD 

The research strategy is based on the purpose of this paper: to identify the characteristics of 

systems building SCMs and to examine implications for SMEs. It was a strategic choice to select 

an exploratory and qualitative research design by re-analyzing previous research (Table 1) , a 

multiple case study (Figure 3) with the SCM as the unit of analysis (Yin, 2002). 

Data have been previously published in a licentiate thesis (Erikshammar, 2011), with the 

appended papers: one peer-reviewed conference paper (Erikshammar al., 2010), and one 

published peer-reviewed journal paper (Simonsson et al., 2012). 

 

 

Table 1 : Data collection methods, sources and notes used for re-analysis 

Data Collection Method Source Note 

Interviews Transcribed semi-structured 

interviews, verified by 

respondents  

Data have been summarized in 

papers  

Archival Documentation Purchasing agreements, call-off 

documents, drawings and 

invoices. 

Data have been summarized in 

papers 

Participant Observation Workshops and project meetings The research diary  

 

The analysis was performed by clustering keywords into themes based on the literature 

review. The data were not processed analytically but the coding was used to move and re-arrange 

the findings as described by the model of analysis. The multiple sources of evidence strengthened 

the validity of the study, but the number of case studies made it impossible to make any statistical 



generalization. However, multiple case studies of SMEs in the construction context were used to 

achieve an analytical generalization. 

 

 

Figure 3: Case A and case B supply chains 

The case A (Table 2) examines a Swedish systems building SME (SB) with eight strategic 

suppliers (S1-S8). The project idea was to offer contractors a pre-built house which these 

contractors could then finish the interior of themselves, for their own client (Figure 3). The main 

parts of the deliveries consisted of wall elements with windows assembled, floor elements and 

drawings. 

 

Table 2 : Company information case A (Erikshammar, 2011)  

Company SB S1 S2 S3 S4 S5 S6 S7 

Net Sales 

(MSEK) 

46 11 30 32 34 77 181 275 

Employees 30 10 24 25 18 29 101 200 

 

The case B study involved a project where the common company was a Swedish timber 

component supplier (Figure 3). The component supplier is a sawmill that made a strategic 

decision in 2009 to increase the production of value-added components for the systems building 

sector (Erikshammar, 2011) and had developed relationships with two systems building 

companies over a long period (Table 3). Both of the systems building companies had invited the 

timber component supplier to participate in the tendering process for simple timber products. 

Over time, the supplier has explicitly stated that they wanted to develop products. 
 

Table 3 : Company information case B (Erikshammar, 2011) 

Company Net Sales (MSEK) No of employees 

Timber component supplier 201 50 

System builder 419 147 

System builder (public) 9 136 2 043 

Wall element supplier 36 22 

4 RESEARCH FINDINGS 

The presentation of the research findings is organized according to the model for analysis and 

the findings are summarized in Table 4. 



4.1 Case A - a failing project? 

The choice of suppliers was based on geographical location and established relationships with 

the suppliers, rather than on financial considerations or size. The perspective seemed to be the 

project not a finished product and there was no formal project or process organization. The initial 

idea was that the component suppliers would trade on their competences to obtain a long-term 

contract. However, since no detailed discussion about the contract had taken place, the suppliers 

assumed a project-based purchasing process. The project did not formalize what software to use 

for drawings or documents, how that information should be shared or processed, nor how orders 

were to be handled.  

The project started in January 2009 and was completed by the end of 2009. There was no 

defined product at the beginning of the SCM project, since the project was in its early phase, 

neither was the building system used. Actually, very few of the participants were used to working 

with finished standardized products. 

4.2 Case B – the implemented SCM project 

The basis for the SCM project was a framework agreement in which the systems house-

builders committed themselves to buy timber-based products from the component supplier. The 

systems building companies were aware that the component supplier delivered to both of them 

and that this was beneficial for knowledge transfer and economies of scale. 

There was no structured model developed for the SCM project, just a task list consisting of 

system interfaces, prototyping, unsolved issues, logistics and ICT integration. The supply chains 

were process-mapped. This gave a basis for finding improvements to the supply chain process. 

Also, extensive modification of the ICT system was carried out to allow for CAD/CAM and 

electronic exchange of order data, both on the customer and supplier side. The project ran from 

June 2010 to September 2011 and then evolved into daily operations. 

The larger systems builder had defined the materials that were supposed to be used for both 

multi-storey housing and individual family dwellings and also decided on the sizes of the 

modular components to use for apartments. This product standardization led them to focus on the 

process, even though the project viewpoint has been predominant.  

The SME system builder had not started by defining the product standard, but had started from 

a process perspective and tried to standardize the design and manufacturing processes, which led 

to the standardization of the products. 

 

Table 4 : Summary of research findings 

SCM Characteristics Case A Case B 

General Start-up phase 

Selection based on relationships 

Based on purchasing 

Implementing phase 

Selection based on business  

Framework agreement 

Long-term perspective No formal rules or procedures 

No project contract 

‘One-off’ SCM project 

No formal rules or procedures 

No project contract 

Long-range agreements 

Integration perspective  No definition  of information 

sharing or processing 

No process owner explicit stated 

Automation of order processing 

The customers are process owners 

CAD/CAM integration 

Organization No resources for development 

Project based on speculation 

Real order driven development 

Continuous improvements 



5 IMPLICATIONS FOR SYSTEMS BUILDING SME 

The analysis shows that Case B has tendency towards SCM. Case A shows a greater tendency 

for project-based purchasing (Figure 4) and fewer SCM characteristics. The project in this case 

seemed to be a one-off and few resources were spent on defining the product, processes or 

methods. The focus on building a product based on speculation rather than a real project, which is 

behavior expected from a product-oriented company, was surprising. 

Case B, as with Case A, did not have a project contract i.e. what the company felt they would 

gain from this particular project was not defined. It is reasonable to assume, in Case B, that the 

project was order driven i.e. real orders. Case A had a more defined product, a specific model, 

but that is because both of the systems building SMEs in Case B work with building systems 

which are adapted for each project, rather than viewed as defined products. Both cases used no 

established SCM method, which implies that a low level of knowledge. 

A SME cannot afford to have personnel at meetings that do not lead to more business, 

something that became clear in Case A. However, there was a difference in the resources between 

the companies in the two case studies. All of the companies involved in the Case B study were at 

the upper end of the scale for SMEs, except for the public systems building company. SMEs have 

a reactive decision-making style and informal planning, often created by emergent rather than 

deliberate strategies, according to Ylinenpää (1997). Since SMEs do not have a complete picture 

of the market, their decision-making often depends on their perception of that market; this makes 

their supply chain important (Marchesnay, 1998). 

Case A did not have a clear definition of the product or the intended market. The project was 

in an early phase, which could provide an explanation. However, since the group did not agree on 

one product, it was impossible to continue the development process. By comparison, for Case B, 

the product was clearly defined even though it was a new product. 

 

Figure 4: Schematic representation of SCM characteristics in Case A and case B 



Case A showed more tendencies towards project based purchasing process. The relationship to 

the supplier is different when the requirement from the systems builder is one of variations in 

deliveries in order to maintain a continuous flow of material through the production facility. This 

could explain the greater focus on off-site in Case B. However neither of the cases showed 

tendencies on deeper integration between suppliers and customers that imply a production focus 

rather than SCM focus (Figure 5). 

 

Figure 5: Level of integration from the systems builders and contractors perspective 

6 CONCLUSIONS AND DISCUSSION 

It is argued that SCM is an applicable supply strategy for systems building SMEs. Both 

theoretical and practical results back up this position. The analysis indicates that the model is 

successful as a means of interpreting the characteristics of SCM. These characteristics are: 

general, long-term perspective, integration perspective and organization.  

There are implications for systems building SMEs. If an SCM endeavor is to be successful, it 

is important that every actor involved obtains some form of gain from it. The systems builder will 

gain from a more efficient supply process which could lead to reliable deliveries with higher 

quality and less time spent negotiating the costs for extra work. The suppliers will gain a long-

term agreement, but this is not to say that this situation makes things easier for the supplier. On 

the contrary, the suppliers are likely to be more dependent on fewer buyers and the transparency 

in the relationship makes it easier for the buyer to cost and performance. 

The supply strategy needs to align the way the focal company wants to work with their 

customers and suppliers. The use of a project-based purchasing strategy, where supplier selection 

is heavily dependent on price and flexibility, will probably be counter-productive. 

Actors have different and divergent views on products and processes since the construction 

industry does not have a broad consensus on the need for products. Therefore, a consensus on 

systems building needs to be supported by all of the actors involved before SCM can be used. 

The case studies were, however, different from each other in some aspects even though both 

used SCM as the unit of analysis. The focal company differed in size, a factor which probably 

affected the client/buyer behavior. The two perspectives strengthened the analysis and the 

argument, since the implications were identified in both studies; however, because they were 

linked to different factors, it is difficult to state significance and dependence. 

Any analysis that focuses exclusively on characteristics will only tell part of the story, and a 

simplistic model, as used here, could decrease the reliability of the analysis. By analytical 

triangulation of the two case studies and the theoretical framework, its validity has been 

strengthening.   



External validity could have been strengthened by analytically triangulating archival 

documents relating to construction contractual law rather than using a case study. The analysis 

could have been conducted from the viewpoint of trust or power. Further work is required to 

obtain a deeper understanding of SCM characteristics and their interrelationship. 
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