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Abstract. Shipyards around the world have several differences that affect the 

logistics processes at each yard. The purpose of this paper is to develop a frame-

work for mapping the key factors affecting shipyard logistics. We test and vali-

date the framework by applying it to three case shipyards—one Norwegian and 

two South Korean. To develop the framework, we first identify key factors af-

fecting shipyard logistics, based on a review of the existing literature. The frame-

work is then applied using data from the three cases. Through a comparative 

analysis of the collected data, we identify and outline the main logistics differ-

ences and the key factors’ main implications for the shipyards. The findings from 

the analysis indicate that there are important differences between the shipyards, 

and these have implications for their scope of planning and execution of shipyard 

activities, their primary focus of coordination, and their primary flows, among 

others. Through the framework development and comparative analysis, the paper 

contributes to an enhanced understanding of shipyard logistics, as well as how it 

is affected by internal and external yard characteristics. 

Keywords: Shipbuilding, shipyard, logistics, engineer-to-order manufacturing. 

1 Introduction 

The shipbuilding industry is currently under strong economic pressure, and the drastic 

reduction in the oil price, from around 2015, caused significant changes in the global 

shipbuilding market. Fierce global competition has driven the margins of shipbuilding 

companies down, making cost-efficient operations more important than ever before. 

Efficient shipyard logistics—defined here as the coordination of shipyard operations 

related to the flow of materials through a yard up to the completion of a ship—is, there-

fore, increasingly significant. However, research on the topic remains scarce. Shipyards 

also operate under differing conditions, which affect the logistics processes at yards. 

Increased knowledge of the factors that affect a shipyard’s logistics activities can in-

crease the understanding of how to achieve efficient yard logistics. Norway and South 
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Korea are examples of two strong, but different, shipbuilding nations. Norway, with its 

long coastline, has strong traditions in the shipbuilding industry, which remains an im-

portant industry for the country [1]. Due to Norway’s high labor costs, competing on 

price is difficult. Norwegian shipbuilding has focused on the low volume production of 

high-quality, highly customized vessels, with innovative features, for the offshore in-

dustry. South Korea, on the other hand, with lower wages and strategic government 

support, has become a leading shipbuilding nation through the higher volume produc-

tion of large tankers and cargo carriers [2]. Accordingly, contextual factors affect how 

shipbuilders should approach their shipyard logistics. 

The existing literature includes various studies comparing different aspects within 

shipbuilding. Eich-Born and Hassink [3] conducted a comparative analysis of ship-

building regions in Germany and South Korea, focusing on how local, regional, and 

national factors affect global competition. Bai et al. [4] compared the information tech-

nology, production technology, and local characteristics of Chinese, Korean, and Japa-

nese shipyards, albeit without a structured framework. Pires Jr. et al. [5] presented a 

methodology for shipbuilding performance assessment, based on yard characteristics, 

production patterns, and industrial surroundings. Colin and Pinto [6] analyzed the asset 

turnover of several shipbuilding companies, while Semini et al. [7] compared different 

offshoring strategies in ship production. Despite the range of shipbuilding studies, there 

is a lack of studies aimed at shipyard logistics. 

This paper addresses the need for an increased knowledge of the factors that affect 

a shipyard’s internal logistics. The purpose of this paper is to develop a framework for 

mapping the key factors affecting shipyard logistics. Such a framework may enable 

comparative analyses of shipyards and provide useful descriptions of the characteristics 

and challenges related to shipyard logistics. We test the framework by applying it to a 

Norwegian shipyard and two South Korean shipyards. 

2 Research approach and framework development 

Figure 1 shows the overall research approach taken in this study. The first step in de-

veloping the framework was to identify the relevant factors affecting shipyard logistics, 

based on a literature review. Following the factor identification, and inspired by Jons-

son and Mattsson’s [8] original planning environment framework, we developed the 

framework by establishing the factors and their respective items and content. The 

framework was then applied to map three different shipyards: Ulstein Verft AS (UVE), 

Hyundai Heavy Industries Ulsan (HHI Ulsan), and STX Offshore and Shipbuilding 

Jinhae (STX Jinhae). The first is a Norwegian newbuilding shipyard, and the next two 

are large and medium-sized shipyards in South Korea. The authors’ strong relationship 

with the case shipyards allowed access to data through interviews and site observations, 

and various yard documentation and records were made available to the authors. The 

data collection also provided new insights that were used to revise and improve the 

framework. Therefore, the framework development became an iterative process with 

new revisions, as data from the cases were collected and analyzed. The final step was 
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to conduct a cross-case comparative analysis, based on the mapping of the shipyards, 

and discuss the findings of the analysis. 

 

 

Fig. 1. The paper’s research approach. 

From an operations management perspective, shipyards are different from traditional 

manufacturing systems, due to the distinct characteristics of their production environ-

ment. Following Buer et al.’s [9] definition of production environment, we define a 

shipyard logistics environment as the sum of internal and external factors that affect 

shipyard logistics processes. Based on the literature, we include four factors: yard char-

acteristics, product and market characteristics, process characteristics, and supply chain 

characteristics. Each factor consists of several items. 

As shipyards are different from traditional manufacturing systems, we treat yard 

characteristics as a separate factor. First, a yard’s facilities and available equipment 

influence both the activities that can be carried out and how they can be carried out. 

Second, shipbuilding is the production of large-scale products that require a certain 

amount of physical space and number of workers. Although shipbuilding is typically 

characterized as production in a fixed-position layout, several options exist within that 

main layout type, eventually affecting how material flows through a shipyard. Finally, 

a yard’s logistics is affected by its levels of process automation and information tech-

nology (IT) in terms of IT systems to support logistics processes. 

A production environment’s product and market characteristics typically include the 

placement of the customer order decoupling point, product volume and variety, level 

of customization, and product complexity. However, the description of a shipyard re-

quires items that are adapted to the shipbuilding context. Shipyards can vary based on 

the types of vessels they produce, as different types may require different material han-

dling equipment or different organization of the activities at a shipyard. The vessel type 

can also indicate the complexity associated with building it. The number of vessels 

produced per year and whether a shipyard typically produces one-offs or a series of 

several ships per order are additional aspects that affect shipyard logistics. 

A yard’s process characteristics include the main shipbuilding processes it performs, 

as processes may be outsourced to other yards. There are also different possible build-

ing practices for outfitting operations in shipbuilding, i.e., the installation of a ship’s 

equipment in its hull. As the hull is typically constructed by joining hull blocks together, 

outfitting may be done on single blocks before they are joined to erect a ship. Outfitting 

after ship erection reduces accessibility to the point of installation, as the hull is then a 

closed structure. The final item within this factor is the throughput time, i.e., the total 

time from production start to ship completion. 
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Shipyards may differ greatly in how their supply chains are organized. The degree 

of vertical integration has been found to have a particularly significant impact on ship-

building productivity [10]. Thus, it is included as an item within supply chain charac-

teristics. A shipyard’s supply network, in general, may also influence its logistics and 

is, therefore, included as a second item within this factor.  

The framework is shown in Table 1. In addition to the four factors included in the 

framework, different organizational, social, and cultural factors may affect shipyard 

logistics. These factors include labor costs and productivity [2, 5], organizational struc-

ture [11], and characteristics of the workforce [2]. They are particularly relevant when 

comparing shipyards in different countries, but they are not included as distinct factors 

in the mapping framework. Similarly, economic factors, such as the shipbuilding com-

pany’s financial performance and eventual government support [2, 5], while relevant 

factors, are not included in the framework at the current stage. 

Table 1. Framework for mapping factors affecting shipyard logistics. 

Factors Items Content Ref. 

Yard char-

acteristics  

Yard facilities Main production facilities, docks, and quays. [6] 

Yard equipment Main yard equipment for material handling. [5] 

Yard size Total number of shipyard workers, total yard area. [10] 

Yard layout Shape and direction of material flow through the yard. [2] 

Automation level Level of automation of shipbuilding processes. [6] 

IT level Level of IT systems infrastructure and integration. [5] 

Product 

and market 

character-

istics 

Vessel types  

produced 

Tankers, bulk carriers, cargo/passenger ships, fishing 

vessels, and offshore vessels. 

[12] 

Customization Degree of customization. [13] 

Total production  

volume 

Average number of vessels produced per year. [9] 

Order size Average number of similar ships per customer order. [9] 

Type and size of 

market 

Type and size of the market the shipyard competes in. [2] 

Process 

character-

istics 

Throughput time Average throughput time of a customer order. [9] 

Main shipbuilding 

processes 

Main shipbuilding processes performed at own shipyard. [7] 

Building practices Degree of advanced outfitting. [12] 

Supply 

chain char-

acteristics 

Supply network Characteristics of the supply network. [5] 

Vertical integra-

tion 

Shipyard’s integration with hull yard, ship designer, 

main equipment suppliers, and shipowner. 

[10] 

3 Framework application: A comparison of shipyards in 

Norway and South Korea 

Norway’s high cost levels affect performance, especially in labor-intensive production, 

by driving up product costs through higher direct and indirect labor costs [14]. A con-

sequence of this is the offshoring of most steel-related tasks to countries with lower 

cost levels [7]. Therefore, Norwegian yards primarily perform the more advanced out-
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fitting tasks, such as the installation of machinery and deck equipment, electrical sys-

tems, and accommodation, while the steel structure is built in lower-cost countries [7]. 

With these high cost levels, there is also a need to focus on high value-added and 

knowledge-based products, making access to competence and innovation vital. Nor-

way’s maritime industry is supported by a network of maritime clusters, and proximity 

to customers, suppliers, competitors, and research institutions provides benefits that 

compensate for the high labor costs [14]. Organizational, social, and cultural factors 

also have implications for the Norwegian shipbuilding industry. Examples include the 

flat and informal organizational structures, autonomous employees, a skilled work-

force, and the small local communities [14]. These locational characteristics provide 

Norway with a competitive advantage in the production of highly customized products 

of high quality and with innovative features. This has enabled Norwegian shipbuilders 

to be global leaders in the market for highly specialized offshore vessels. The perfor-

mance of Norwegian shipyards has been affected by fluctuations in the oil and gas mar-

ket, which has forced them to pursue, and adapt to, alternative markets [15].  

After entering the shipbuilding industry in the 1970s, South Korea has strengthened 

its position as a leading shipbuilding nation through lower wages and a national strate-

gic focus [2]. The country’s shipbuilding industry has benefited from the large domestic 

production of steel and a strong marine equipment industry [16], and their large ship-

yards have dominated for the past decade [2]. South Korean shipyards produce a variety 

of different ship types, with the main types being larger vessels, such as container ships 

and various tankers [16]. South Korea’s dominance in the shipbuilding industry is a 

result of advanced technological developments, innovation, and governmental research 

and development support, in addition to the potential to compete on price. However, 

the fierce global shipbuilding environment also challenges South Korea, and with many 

shipyard’s struggling to stay in business, the national industry is currently seeing sig-

nificant restructuring, through several mergers between shipbuilding companies.  

Table 2 shows the mapping of the three case shipyards after the application of the 

framework. The main differences and their implications for logistics are discussed in 

section 4. 

Table 2. Framework application on the three case shipyards. 

Items UVE HHI Ulsan STX Jinhae 

Yard  

facilities 

Pipe fabrication, outfit-

ting, painting; quay (208 

m), 1 graving dock. 

Steel and pipe fabrica-

tion, assembly, outfit-

ting, painting, pre-erec-

tion, erection; quay (7.4 

km), 10 graving docks. 

Steel and pipe fabrica-

tion, assembly, outfit-

ting, painting; pre-erec-

tion, erection; quay (1.8 

km), 2 graving docks. 

Yard  

equipment 

2 main traveling cranes 

(250 tons), 4 dockside 

and quayside cranes. 

9 goliath cranes (max 

1,600 tonnes), 33 trans-

porters. 

4 goliath cranes, 6 trans-

porters. 

Yard size Around 75,000 m2 and 

300 shipyard workers. 

Around 6,320,000 m2 

and 15,000 shipyard 

workers. 

Around 1,000,000 m2 

and 1,000 shipyard 

workers. 

Yard layout L-shaped, with material 

flow directed towards 

hull in dock or at quay. 

U-shaped from steel entry through fabrication, as-

sembly, and erection to docks and quaysides. 
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Level of  

automation 

Mostly manual opera-

tions, with some automa-

tion of fabrication. 

High automation of steel-

work and block assem-

bly. Mostly manual oper-

ation on painting, outfit-

ting, and ship erection. 

High automation of steel-

work and medium auto-

mation of block assem-

bly. Mostly manual oper-

ation on painting, outfit-

ting, and ship erection. 

IT level IT systems used for all 

business processes but 

with a low level of inte-

gration between systems.  

IT systems used for all main business processes. 

High level of integration in the design phase. Low 

integration at the production site. 

Vessel types 

produced 

Offshore support vessels 

(PSV, OCV, SOV) and 

passenger ships 

(ROPAX, cruise). 

Large size commercial 

carriers, offshore plat-

form systems, and sup-

port vessels. 

Tankers, gas carriers, 

cargo carrying vessels 

(container ships, bulk), 

and LNG bunkering. 

Customization Very high. Very high. Very high. 

Total produc-

tion volume 

2 vessels per year. 70 vessels per year. 10 vessels per year. 

Order size Few—between 1 and 2. Several—up to 20. Several—up to 10. 

Type and size 

of market 

Mainly offshore, cruise, 

and passenger markets. 

Maritime transport mar-

ket and offshore market. 

Maritime transport mar-

ket. 

Throughput 

time 

20 months. 10 months. 12 months. 

Main ship-

building pro-

cesses 

Outfits complete hull 

structures in dry dock 

and at quayside. 

Performs all main pro-

cesses at own shipyard 

(integrated yard). 

Performs all main pro-

cesses at own shipyard 

(integrated yard). 

Building prac-

tices 

All outfitting work per-

formed on closed hull. 

Pre-outfitting of hull 

blocks. 

Pre-outfitting of hull 

blocks. 

Supply  

network 

Hull production at a yard 

in Poland. Mostly local 

equipment suppliers. 

Domestic and foreign suppliers of steel. Partly out-

sourced hull block construction. Two engine suppli-

ers. Several domestic suppliers of other equipment.  

Vertical  

integration 

Medium. Vertical inte-

gration with ship de-

signer. Partnership with 

hull yard in Poland. 

Very high. In-house ship 

design. Vertical integra-

tion with main equip-

ment suppliers. 

Low. Some in-house de-

sign-activity. 

4 Discussion 

One of the main differences between the three yards studied concerns the shipbuilding 

processes performed at each yard. UVE mainly performs outfitting operations, with the 

other main shipbuilding processes performed at a partner yard. From a logistics per-

spective, UVE can keep its focus on the outfitting operations. However, as ships spend 

only a part of the total construction time at UVE’s yard, it must operate with a tighter 

schedule, as there is less room for flexibility in the planning and execution of the out-

fitting activities performed at their yard. HHI Ulsan and STX Jinhae, on the other hand, 

are fully integrated yards, and must coordinate the whole range of shipbuilding pro-

cesses and handle the logistics activities related to these processes.  

Another main difference is the large variation in production volumes between the 

yards. While they all build customized vessels, UVE is more focused on building highly 



7 

specialized vessels, in a market with lower global demand, than the South Korean yards. 

While UVE mostly produces one-offs, the South Korean yards build series of several 

ships. One implication for logistics is the total number of ships being built at the re-

spective yard at any given time. Having up to 20 ships at the yard at a time requires 

significant interproject coordination, i.e., coordination between projects. UVE mainly 

has to focus on intraproject coordination, i.e., coordination within each shipbuilding 

project, as each project makes up a higher share of the total sales value. 

The yards’ production volumes are naturally linked with their capacity in terms of 

the number of docks, number and lifting capacity of cranes, and the yards’ sizes. Pro-

ducing tens of ships per year requires the facilities and space of a different magnitude 

compared to the production of only a handful of ships. As HHI Ulsan and STX Jinhae, 

both integrated shipyards, perform all the main shipbuilding processes, they need 

equipment and transporters that can handle and move hull blocks. For instance, yards 

of the size of HHI Ulsan typically have around 500 hull blocks located at different areas 

of their yard, and every day more than 100 blocks are transported. UVE, on the other 

hand, only performs outfitting operations on complete hulls. It does not need heavy-

duty material handling equipment, as there is no transportation of hull blocks. The heav-

iest material handling process at UVE is the lifting of equipment by tower cranes for 

installation on ships in the dock or at the quay. Accordingly, UVE’s main concern re-

garding layout-related issues is how to improve productivity in their outfitting opera-

tions. The primary flow that UVE has to plan and control to perform outfitting opera-

tions is the flow of workers to and from the dock or quay and on and off the ship being 

built. The South Korean yards are, to a larger extent, concerned with planning and con-

trolling the flow of blocks and larger ship structures around their yards. 

5 Conclusions, limitations, and further research 

This paper has proposed a framework for mapping the key factors affecting shipyard 

logistics. Yard characteristics, product and market characteristics, process characteris-

tics, and supply chain characteristics have implications for a shipyard’s logistics, and 

this has been illustrated through mapping three shipyards by applying the framework. 

The factors’ key implications for shipyard logistics include the scope of planning and 

execution of shipyard activities, the primary focus of coordination (intraproject versus 

interproject), and the yards’ primary flows.  

The low number of cases is one of the paper’s limitations. A larger number of cases 

would enhance the generalizability of the results. Moreover, the presented framework 

is focused on the shipbuilding industry and the shipyard environment and is currently 

a first version that needs additional work to be developed further. Future work should 

consider comparing shipyards with the production environments in other industries.  

Nevertheless, the paper contributes to an enhancement of the understanding of ship-

yard logistics, as there is a lack of related research in the shipyard logistics area, and 

addresses how logistics challenges are affected by internal and external yard character-

istics. The results of this paper can help shipbuilders understand the internal logistics 

environment and support them in selecting and designing appropriate logistics planning 
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and management systems. The paper offers a guide to further research, which should 

aim to investigate the main logistics challenges in different shipyard contexts, with the 

specific objective of developing a typology of shipbuilding logistics. The future work 

on shipyard logistics should also address how the need for digitalization and the use of 

Industry 4.0 technologies differs, based on shipyard logistics differences. 

References 

1. OECD: Peer review of the Norwegian shipbuilding industry. (2017). 

2. ECORYS: Study on competitiveness of the European shipbuilding industry. (2009). 

3. Eich-Born, M., Hassink, R.: On the battle between shipbuilding regions in Germany and 

South Korea. Environment and Planning A 37(4), 635-656 (2005). 

4. Bai, X.-p., Nie, W., Liu, C.-m.: A comparison of Chinese, Japanese, and Korean shipyard 

production technology. Journal of Marine Science and Application 6(2), 25-29 (2007). 

5. Pires Jr, F., Lamb, T., Souza, C.: Shipbuilding performance benchmarking. International 

Journal of Business Performance Management 11(3), 216-235 (2009). 

6. Colin, E.C., Pinto, M.M.O.: Benchmarking shipbuilders' turnover of main assets. Journal of 

Ship Production 25(4), 175-181 (2009). 

7. Semini, M., Brett, P.O., Hagen, A., Kolsvik, J., Alfnes, E., Strandhagen, J.O.: Offshoring 

strategies in Norwegian ship production. Journal of Ship Production and Design 34(1), 59-

71 (2018). 

8. Jonsson, P., Mattsson, S.-A.: The implications of fit between planning environments and 

manufacturing planning and control methods. International Journal of Operations & 

Production Management 23(8), 872-900 (2003). 

9. Buer, S.V., Strandhagen, J.W., Strandhagen, J.O., Alfnes, E.: Strategic fit of planning 

environments: Towards an integrated framework. Lecture Notes in Business Information 

Processing 262 77-92 (2018). 

10. Lamb, T., Hellesoy, A.: A shipbuilding productivity predictor. Journal of Ship Production 

18(2), 79-85 (2002). 

11. Hellgren, S., Hänninen, M., Valdez Banda, O.A., Kujala, P.: Modelling of a cruise 

shipbuilding process for analyzing the effect of organization on production efficiency. 

Journal of Ship Production and Design 33(2), 101-121 (2017). 

12. Eyres, D.J., Bruce, G.J.: Ship construction. 7th edn. Butterworth-Heinemann, Oxford (2012). 

13. Semini, M., Haartveit, D.E.G., Alfnes, E., Arica, E., Brett, P.O., Strandhagen, J.O.: Strategies 

for customized shipbuilding with different customer order decoupling points. Proc IMechE 

Part M: J Engineering for the Maritime Environment 228(4), 362-372 (2014). 

14. Semini, M., Brekken, H., Swahn, N., Alfnes, E., Strandhagen, J.O.: Global manufacturing 

and how location in Norway may give factories a competitive advantage. Paper presented at 

the 23rd EurOMA Conference, Trondheim, Norway (2016). 

15. Menon Economics: GCE Blue Maritime Cluster – Global Performance Benchmark 2019. 

(2019). 

16. OECD: Peer review of the Korean shipbuilding industry and related government policies. 

(2014). 

 


