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Abstract 
This report describes the Chinese truck transport industry; how companies in that industry manage 

their businesses and the problems they face regarding how they can conduct their long-haulage 

transport business as efficiently as possible. 

The method used in this thesis is a qualitative approach where data mainly have been collected 

through interviews with transport companies. 

Initially, the components necessary for road transport are discussed, what separates them and how 

legal demands limit them. 

Through studies and interviews with transport companies in China and Europe, differences between 

the different continents are identified in terms of development level and efficiency in logistics 

handling. These aspects are connected to factors such as salary differences and legislations to finally 

identify three key segments for the Chinese market. 

These segments are then analyzed individually and compared against each other to identify one 

segment where an optimized semi-trailer could improve the current segment and also be an attractive 

product, for transport companies in that segment as well as for semi-trailer manufacturing companies. 

Specifications for a proposed semi-trailer are suggested based on needs for that segment. 

Finally different options for the introduction of such a product at the Chinese market are investigated 

considering risk-taking, profit requirements and feasibility.  

This study shows and arguments that there is a big market potential for better semi-trailers than the 

ones used in the market today and that the segment with the biggest improvement possibilities is a 

segment where both weight and volume are bottlenecks in the daily business. 

This study further shows that a high potential can be seen through a growing market and new 

legislations in China which implies that current semi-trailers will have to be phased out within a period 

of fifteen years to a product that fulfills the new legislations. 
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Sammanfattning 
Denna rapport beskriver den kinesiska lastbilstransportmarknaden, hur aktörerna på denna bedriver sin 

verksamhet och vilka problem de står inför med avseende på att bedriva sin verksamhet så effektivt 

som möjligt. 

Använd metod är en kvalitativ approach där data huvudsakligen införskaffats genom intervjuer med 

transportföretag. 

Inledningsvis diskuteras de ingående fordonstyper som utgör en bas för lastbilstransporter, deras olika 

egenskaper, vad som skiljer dem åt och hur lagkrav begränsar dessa. 

Genom studier och intervjuer av transportföretag i Kina och Europa identifieras olikheter mellan de 

två kontinenterna vad gäller utvecklingsgrad och effektivitet i logistikhantering. Dessa kopplas ihop 

med faktorer så som löneskillnader och lagkrav för att slutligen dela upp den kinesiska marknaden i tre 

segment. 

Dessa segment analyseras därefter individuellt och ställs mot varandra för att identifiera ett segment 

där en optimerad semi-trailer dels skulle kunna förbättra det befintliga segmentet men också utgöra en 

attraktiv produkt för de företag som befinner sig däri, samt för företag som producerar semi-trailers. 

Specifikationer för den föreslagna semi-trailern läggs fram baserat på behov i det segmentet. 

Slutligen utvärderas olika möjligheter för att introducera en sådan produkt på den kinesiska 

marknaden med avseende på risktagande, vinstkrav och genomförbarhet. 

Denna studie visar och argumenterar för att det finns en stor marknad för bättre semi-trailers än de 

som marknaden för närvarande använder och att det segment där störst vinst kan göras är ett segment 

där både vikt och volym utgör flaskhalsar för den dagliga verksamheten. 

Studien visar vidare att det finns en potential i semi-trailerförsäljning på den Kinesiska marknaden 

genom förändrade lagkrav vilka kräver att nuvarande semi-trailers byts ut från marknaden inom en 

femtonårs period och ersätts med nya lagliga. 
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Glossary 
Articulated vehicle – Tractor and semi-trailer with an articulated coupling. 

BUC – Build Up Calculation. Software developed by Scania that calculates properties of a vehicle. 

Drawbar connection – A drawbar connection is a coupling device that connects a truck with a trailer. 

Fifth wheel – The fifth wheel, also known as a turntable, is mounted on a tractor and connects the 

kingpin of the semi-trailer to the tractor. 

Front overhang – Distance from kingpin to front edge corner of semi-trailer. 

GVW – Gross vehicle weight i.e. gross weight of a loaded vehicle. 

Kingpin – A kingpin is a coupling device on a semi-trailer that connects to the fifth wheel on the 

tractor. 

Long-haulage – Transport of goods on roads over long distances, usually a couple of hundred to a 

couple of thousand kilometers. 

Optimized semi-trailer - An optimized semi-trailer is in this thesis referred to as a semi-trailer adapted 

both legally and technically to Chinese roads, laws and transport companies. 

Semi-trailer – A semi-trailer is designed to be towed by a tractor, connected via the fifth wheel and 

kingpin. It is unable to rest on its own axles without tipping over. 

Tractor – Tractors cannot transport goods on its own but is designed to tow semi-trailers via its fifth 

wheel. 

Trailer – A trailer is designed to be towed by a truck, connected via a drawbar connection and is able 

to rest on its own axles. 

Truck – A truck is designed to transport goods on its own as well as towing trailers via a drawbar 

connection.  

Vehicle – A vehicle is in this thesis defined as a combination of components e.g. a tractor and a semi-

trailer, which together can transport goods from a point A to point B. 
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1 Introduction 

1.1 Background to the project 
Businesses are always striving towards becoming leaner and more efficient in order to be as profitable 

as possible. This affects the entire organization, from the person in charge of office supplies to the 

equipment used and everything and everyone in between. All aspects of a company has to do their best 

and work towards the same goals if the company wants to be around to witness the future. 

This is true for every company in every market around the world, including and perhaps in particular, 

China. The country has soared from being a developing country to become a giant economic beast in 

just a few years. As of 2011 China had the second largest GDP, only beaten by the U.S. The country is 

developing in a pace that is unprecedented. With this growth comes a higher mobility of people within 

China and a higher demand for products to be delivered around the country. This has led the 

government to spend billions of Renminbi, the Chinese currency (1 CNY is approximately 1,07 SEK 

or EUR 0,12 as of per 2012-05-07) on infrastructural improvements, building highways and railways 

to connect cities together and improve communications to inland China. [1] [2] [3] 

As these developments have taken place, a demand for products and thereby also the transportation of 

products have increased just as rapidly. The high demand of transportation has created a tough market 

where almost everyone is skipping corners in order to get ahead. This is reflected in particular by 

observing the trucks that are used for transportation in today’s China. Many of them are locally 

produced to a very low price. This makes for a better deal in the short run where the initial cost is low. 

What these actors fail to take into consideration is the durability and reliability of those trucks and the 

total economy on a locally produced truck viewed over its entire lifespan. 

Some actors in the market have however realized that while an imported truck is more expensive in the 

initial stage, a sustainable and profitable business is possible to achieve given that the right equipment 

is used. This has opened up a market for import truck manufacturers such as MAN, Volvo, Mercedes 

and Scania. These trucks cost a lot more, but given their increased reliability the total economy in the 

long run will give these trucks an edge compared to their locally produced counterparts. 

To push this development even further, Scania wishes to be able to provide transport companies with 

the best total solution. This desire has spawned the idea to this master thesis, from now on referred to 

as thesis. Companies would benefit from a trailer adapted to Chinese roads and their trucks by being 

able to transport a maximum amount of goods within the legal demands and at the same time reduce 

the wear and tear of the products caused by a bad fit between the truck and trailer. This in turn would 

also benefit Scania they can offer a tailor-made transport solution to transport companies. 

This thesis is written for the Department of Production Engineering at KTH as it is a pre-study of 

production of a semi-trailer. In production today, focus is often to produce a product as efficiently as 

possible by minimizing waste, adapting lean philosophies or streamlining the supply chain. This thesis 

instead focuses on the product itself and the need to make sure that there is a demand for the product 

itself before the production of it can begin. 
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1.2 Purpose and research questions 
The purpose of this thesis is to create a suggestion of a semi-trailer design that best fulfills the needs of 

a key segment in the long-haulage transport industry in China. A second purpose of this thesis is to list 

options of how a semi-trailer of desired design with suggested specifications could be provided to the 

Chinese market. 

To be able to do this in a systematic way the following research questions are stated: 

 How does the Chinese transportation industry operate? 

o What differences are there in the European industry compared to the Chinese? 

o What types of semi-trailers are there? 

 Which is the key segment in the long-haulage transport sector in China? Which is Scania’s 

key segment? 

o What does that segment transport? 

o How do they transport, load and unload their goods? 

 Which type of semi-trailer would be best suited to fit the key segment? 

o What features of a semi-trailer would improve Chinese transport companies’ total 

operating economy? 

o How could a semi-trailer of that type be supplied to the Chinese market? 

To be able to answer these questions, this study maps the Chinese transport companies in different 

segments based on how they use and utilize their semi-trailers, how they load and unload their semi-

trailers, what they transport, how goods is packed etc. 

After that, an understanding of how they use their trucks compared to best practice was created. In this 

case this entailed benchmarking against well-developed transport companies in Europe to be able to 

identify similarities and differences. By benchmarking the segments against European transport 

companies, improvement possibilities for the Chinese transport market was identified. 

Once that analysis was done and segments were in place, a key segment for Scania was identified by 

evaluating which segment had the biggest potential, market share and most suitable transport needs for 

Scania and its vehicles.  

Based on these facts the study then proceeded to give recommendations on a semi-trailer design and 

specifications that suit the chosen segment and at the same time comply with Chinese laws and 

standards. This entailed developing a proposal and validating that by further data collection. An 

evaluation of the best way to provide a semi-trailer to transport companies in China was also 

investigated. 
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1.3 Delimitations and limitations 
Due to the scope of this thesis, the task from Scania and for practical reasons, some delimitations has 

been done in order to present a comprehensible thesis. As mentioned in the preface of this thesis, it is a 

30 credit project over six months which limits the scope. 

This thesis will not elaborate on detailed technical aspects of a truck or a trailer such as screws or 

gaskets in an engine, the functionality in an axle or futuristic materials not applied today and so on. To 

do so would not increase the clarity of this thesis or affect the conclusions drawn in it. The effect 

would instead be the opposite with a big report without a clear purpose and too much information. 

The scope of this research is long-haulage transportation of mixed goods (e.g. cartons, pallets, 

components or other equipment). This means that all trucks used for local distribution, special vehicles 

such as fire trucks, garbage trucks, tank trucks etc. is not considered in this paper for the same reasons 

as above. 

Price discussions, a detailed drawing of any results or a complete product cannot be included in this 

thesis as it is a pilot study and such factors will not be treated within the time frame of this thesis. 

Only a brief discussion will be held about the difference between a trailer and a semi-trailer as the 

distinction between the two is essential for the reader to be familiar with. However, after that 

discussion this thesis will solely focus on semi-trailers coupled with tractors. This is due to Scania’s 

requests on this thesis, which in turn is based on the fact that the tractor and semi-trailer combination 

is the predominant solution in China for long-haulage vehicles and therefore the area of interest. 

All results and analyses are aimed to improve the Chinese market and optimize a semi-trailer for 

existing conditions in China alone. This thesis does not aim to improve any other markets nor does it 

suggest that any results from this thesis can be directly extrapolated to any other country or region 

with desired results. However applied methods in this thesis can be utilized on other markets to 

conduct a similar study. 

This thesis is written in a language and manner with an intended reader being an engineering student 

in the end of their education with little to no experience from the transport industry which affects 

descriptions of aspects and the overall use of language, concepts and notions. 

1.3.1 Privacy discussion 

Due to the fact that most major western truck manufacturers currently are interested in the Chinese 

market parts of the information, results and analyses gathered and conducted during this thesis are 

sensitive for Scania if it they were to be published. 

As all master theses from KTH legally belongs to the school and are published once they are 

approved, some of the information in this thesis will be removed, fabricated or distorted. This is a big 

delimitation with this thesis but also one that is necessary in order to protect Scania’s interests. 

The parts that have been removed or altered in any way have been discussed and negotiated with both 

the supervisor at KTH as well as at Scania and compromises have been made to make sure that this 

thesis is as accurate as possible without being destructible for Scania. 
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2 Materials and method 
This thesis is conducted as an interpretivistic case study. Definitions of what a case study is and should 

entail have been discussed in academic literature and interpreted differently depending on the author 

and his/hers frame of reference. The following definition has been cited from “‘Good’ case research in 

industrial marketing: Insight from research practice” and is the definition used in this study: 

“[The case study is] an empirical inquiry that investigates a contemporary phenomenon within its real 

life context, especially when the boundaries between the phenomenon and context are not clearly 

evident” [4] 

An approach to iterate findings with additional data gathering and validation has been used and is 

based on discussions from the article “Methodological fit in management field research” that states: 

“…methodological fit in field research is created through an iterative learning process that requires a 

mindset in which feedback, rethinking, and revising are embraced as valued activities…” [5] 

The same reasoning is also discussed in “Systematic combining: an abductive approach to case 

research” where the authors state: 

“Empirical observations might result in identification of unanticipated yet related issues that may be 

further explored in interviews or by other means of data collection. This might bring about a further 

need to redirect the current theoretical framework through expansion or change of the theoretical 

model.” [6] 

There are two main types of data that can be collected for a report; quantitative or qualitative. 

Quantitative data are common for statistical analysis of a problem and is characterized by a high 

degree of reliability whereas qualitative data is used to understand a specific problem with a high 

degree of validity. A high degree of reliability means that a result will be the same if the same study 

would be repeated by another researcher using the same methods. Validity on the other hand is defined 

as how accurately the results describe the studied phenomena. [7] To gather information for this thesis, 

an approach to collect qualitative data has been used.  

The main method for gathering information to this thesis has been from interviews with transport 

companies, suppliers and employees at Scania as well as from other persons with insight in the 

transport industry such as aero dynamic engineers, legal experts and manufacturing companies with 

the transport industry as its main clients. All interviews can be seen under the heading “Interviews” on 

page 49. All interviewees have been anonymised. 

Interviews held during this thesis were of a semi-structured nature. Semi-structured interviews are 

interviews where the interviewer has prepared questions for the interview but the respondent is 

allowed to elaborate his/hers answers and add questions and remarks related to the topic. Other options 

for interviews are to have structured or unstructured interviews. In an unstructured interview, no 

questions are prepared beforehand. Instead the questions and topics discussed develop during the 

course of the interview and the interviewee can choose topics and talk about specific areas that interest 

him/her. For both unstructured and semi-structured interviews the questions are open i.e. the questions 

is not of a yes or no character but instead encourages respondents to answer freely. According to 

Easterby-Smith, Thorpe and Jackson, these interview techniques are useful for sensitive topics and 

when the interviewer wants to understand the business the respondent is active in. The third technique 

is structured interviews. For this technique, a questionnaire is prepared beforehand by the interviewer 

and the questions have a closed character where the respondent is expected to answer either yes or no 



Long-haulage transport in China 

 

 5 

with little to no room for elaboration. This technique is common for gathering quantitative data that 

can be statistically processed. [7] [8] 

The reason for choosing semi-structured interviews was that this gave the respondent a possibility to 

explain and elaborate the discussed topics in his or her own words. This was desirable as the persons 

interviewed during this project had a lot of experience. By letting respondents explain and elaborate 

freely, information was gained that would have been missed if a structured interview method had been 

used. Another positive effect of using semi-structured interviews was that different interviewees 

discussed the same topics, overlapping and complementing each other and through that, a more 

nuanced understanding of the topic was gained. 

In total, thirteen transport companies have been interviewed in China, two in Netherlands and two in 

Sweden. The aim of the interviews of different Chinese transport companies was to create a general 

picture of the high-end Chinese transport industry segment. Transport companies in China were 

selected based on their main business so that a variety of issues and hurdles from different segments 

within the Chinese transport industry could be observed and discussed. The companies do not 

represent a random sample from the industry as a whole as all interviewed companies were customers 

of Scania. This limits the spectrum to cover only the high-end segment of the transport industry due to 

the purchase price of a Scania vehicle compared to a locally produced counterpart. This does not limit 

the outcome of this thesis as it is aimed at aiding customers of Scania and their daily business which 

makes the sample companies relevant and accurate. Companies in Europe were chosen based on their 

ingenuity and how well developed the company was when it comes to transport solutions. The aim of 

interviews in Europe was to benchmark Chinese companies against best practice which justifies the 

selection of those companies. 

To validate if the Chinese transport industry agreed with the findings, a second round of interviews 

with transport companies was conducted where three companies was revisited and one company was 

added to a total of four validation interviews. The aim of these interviews was to validate if the 

proposed segmentation and description of the market was correct and if the proposed design would be 

an attractive product and a help to improve their business. The reason for choosing these companies 

had to be based on location as the interviews were conducted between 11 - 14 May, 2012, only one 

week before due date for the first draft of this thesis. It could be argued that these companies should 

have been chosen based on the defined key segment instead, which would have been done if time 

would have allowed it. During these interviews an awareness of their preconceptions has been held 

based on the first interviews and analysis of their businesses. 

Gathering of information could also have been accomplished through an approach where quantitative 

data would have been collected by using a survey instead. The reason that a qualitative data collection 

method was chosen was due to several factors. For one, if a survey would have been conducted, 

answers would have had to be translated by an interpreter which would have been both time and 

money consuming to a degree out of the scope for this thesis. [7] Another downside with collecting 

quantitative data is the response rate and nonresponse bias which is common problems when using 

surveys as primary method for gathering information. As discussed by Julie Yu and Harris Cooper, 

response rates average at 48,8 % and varies depending on the chosen method for distributing the 

survey. [9] Several authors such as Elizabeth J. Wilson and John F. Tanner have debated whether or 

not a low response rate will affect the outcome of the research. Tanner argues that a low response rate 

does not necessarily mean bad results and suggests that response rates of as low as 15 % in his 

research field is acceptable. [10] Wilson in turn argues that a low response rate however do require a 

rigorous discussion in order to insure that results drawn from such surveys have a high validity. [11] 
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Problems with low response rates would have been a severe problem in this case due to the fact that 

even if all of Scania’s customers in China would have been contacted, the sample would still be small 

compared to the Chinese transport industry as a whole. Contacting the entire industry would have 

rendered responses out of the scope of this thesis and was therefore omitted as an option. The last and 

most important factor for using a qualitative data collection approach was that Scania is not interested 

in the entire Chinese market as it is too big with requirements of specifications of trucks far lower than 

what they are interested in providing. A quantitative data approach would therefore have been 

impossible to adapt to meet these requirements with the given timeframe and budget.   

Although most interviews were semi-structured, some of the questions that were asked to transport 

companies had a more structured nature as these were needed for the analysis of segments and creation 

of examples. Even though these questions had a more straight-up answer approach to them, 

respondents were still allowed to elaborate, motivate and explain their answers to contextualize the 

numbers. 

As some of the information gathered for this thesis is based on interviews with employees of Scania 

there is a risk that parts of the answers and interviewees have been biased to some degree. This was 

considered throughout this thesis. Statements concerning results or analysis parts of this thesis or 

affecting the outcome of it in any way have been verified from different sources or confirmed via 

triangulation in order to minimize the effect of biased interviewees when possible. Another downside 

with the interviews is that many of them were conducted in Chinese with an interpreter. This opens up 

a risk that some information has been lost or distorted in the translation process. The interpreters were 

however fluent in Chinese and English as well as familiar with the project as they work at Scania. This 

limits the effect of translation errors but does not eliminate it completely. Awareness has been held 

throughout the project and follow-up, confirmatory and repetitive questions have been asked as often 

as possible to further minimize the possibility of any translation errors. It is possible that by choosing a 

structured interview technique instead, that these problems could have been further minimized as 

answers would have been of a shorter character. However after evaluating the advantages and 

disadvantages with different interview techniques, the semi-structured method had the most positive 

and least negative effects and was therefore chosen. 

Analysis of collected data has been done by applying the following methods; data reduction, data 

restructuring and coding of data. These methods are commonly used for qualitative data and entail 

sorting and structuring of information so that conclusions can be drawn from it in a systematic way. A 

problem with data reduction, if done too early in the research process, is that important information 

may be disregarded in the initial stage of the information gathering process due to the fact that 

information is impossible to classify as important or not in that stage. This has been avoided by 

viewing all data in that stage of the process as important and instead focus was put on coding and 

structuring of data. This has meant that large amounts of data had to be sorted and coded which could 

have been avoided by reducing the data amount earlier in the process, to do so would however have 

decreased the validity of this report and was therefore not an option. [7] 

Primary data are data collected by the researcher (e.g. interviews, surveys, observations) whereas 

secondary data is data obtained from other sources such as reports, books and databases (i.e. 

information and data gathered, reported and analyzed by someone else). [7] Both primary and 

secondary data have been used in the analysis process of this thesis.  
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Primary data used in this thesis consist of interviews, measurements and observations. The approach 

and construct of the interviews have been discussed above. Through that discussion a high degree of 

validity can be assumed as an appropriate and representative selection of transport companies and 

other persons have been interviewed using a suitable interview technique. 

Measurements of transport companies’ vehicles have been used for creation of models and 

comparisons between different companies. For measurements, the same measuring tape has been used 

for increased consistency in order to eliminate errors caused by differences in different equipment. The 

measuring procedure has been thorough and methodical to further increase the reliability. Improved 

measures could have been accomplished by using a laser or other digital measuring equipment to 

eliminate the human factor. This was however deemed unnecessary as the price difference of such 

equipment outweighed the increased reliability. This small room for reliability errors was deemed 

acceptable based on what the measures was used for and the small impact any human errors could 

cause. This deviation from qualitative to quantitative data is a step away from the main research 

paradigm used in this thesis but is included as to give the reader a better graphic overview of the 

problem at hand, which would have been impossible if only qualitative data had been collected. This 

deviation is justified by the significantly increased strength of this thesis compared to if this part 

would have been left out and by the discussion by Piekkari et al. regarding case studies. [4] 

Observations as primary data consist of observations during visits at transport companies and their 

logistics centers as well as during interviews, i.e. in a natural setting. In accordance with the analysis 

processes discussed above, coding of data have been important so that observations could be separated 

from interview statements. Matthew B. Miles discusses that a risk with summarizing data is that if 

postponed, data can be mixed up, misinterpreted or forgotten. [12] As all summaries and write-ups of 

interviews and visits at transport companies have been finished within 24 hours, the risk of losing or 

misinterpretations of data have been minimized thereby also ensuring a high validity for observations 

made during this thesis. 

Secondary data has been obtained from internal reports at Scania, databases, books and internet, the 

credibility of which are discussed below. 

Internal reports from Scania are deemed to have high credibility and no bias to the subject at hand as 

these reports were conducted before the start of this project. The reports that are used are developed to 

increase Scania’s knowledge about the market and customer behaviors in order for Scania to be able to 

respond to market demands. Therefore persons involved in these reports have had no incentives to 

distort or depict information in an inaccurate manner. In cases that information have been 

contradictory to primary data, the latter option have been used as that information have been more up 

to date and constructed specifically for this project. 

All publications, journals, articles and reports have been gathered from reliable sources such as 

Google Scholar, KTHB (KTH’s library database) or Scania’s internal database and library to ensure 

trustworthy information. Information gathered from internet have been used cautiously and 

conservatively and only from sites deemed trustworthy after a close screening. The screening of 

webpages has not only included an evaluation of the webpages, but also the companies responsible for 

the sites. All literature has also been screened to validate their trustworthiness. These evaluations have 

been conducted by the author of this thesis as well as by persons involved in academic research with 

experience of both gathering and validating data. This method is referred to by Jill Collis and Roger 

Hussey as a type of peer debriefing to increase credibility, in this case applied to increase the 

credibility of secondary data. [7]  
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3 Frame of reference 

3.1 Literature review 
As a background to this thesis an extensive literature study was conducted in three parts. Part one 

aimed at looking into articles discussing the transport industry with focus on articles with connections 

to, or discussions about, China. Part two consisted of a review of what the academic literature has 

written regarding companies within the transport industry. Similar to the first part, the second also 

paid specific attention to articles discussing China and similar markets. The third part had a different 

aim compared to the first two. This part of the literature study focused on trailers and optimizations of 

vehicles with no specific regard to the Chinese industry as the latest trends in the trailer business was 

of interest and not only the current developments and trends in China. To discuss all findings would be 

too comprehensive and unstructured for the scope of this thesis. Therefore a selected few articles are 

discussed below to give the reader an overview of the current topics discussed in the academic world 

that are associated with this thesis. 

The academic literature regarding the transport industry is vast. Numerous authors have e.g. 

undertaken the task to investigate the effects an increase in road transport will have on the climate, 

both locally in China as well as internationally. These articles are however often on a macro level 

investigating CO2 emissions from the entire industry both historically, presently and with estimations 

of development in the future. Elmar Uherek et al. for instance discusses the impact land transport will 

have on the climate. This study includes transport of goods as well as persons both with cars, trucks as 

well as railway in an international setting. Kebin He et al. have taken this discussion to a somewhat 

more local level, as it only investigates China’s road transport sector and its effect on the climate and 

world oil consumption. Rui Wang on the other hand approaches the Chinese road industry in another 

way and examines how different legislations could fit and be adapted for the industry. [13] [14] [15] 

Transport companies have also been evaluated and investigated by the academic world in various 

aspects. For instance Kee-Hung Lai et al. let transport companies evaluate themselves regarding how 

well they perceived that they worked with supply chain management and Gunasekaran and Ngai 

investigated success factors for a Hong Kong based third-party logistics company. These articles focus 

on the structure of the company and their development level in terms of their usage of IT-systems and 

other aids for improved logistics handling. Apart from discussing operational factors and managerial 

systems, existing literature also discusses vehicle routing problems, i.e. how route planning can be 

improved by using computers to calculate the best route to maximize profit and minimize fuel 

consumption. [16] [17] [18] 

The third part of this literature study focused on articles regarding improvements of trailers. Articles in 

this field focus on solutions for special cases and specific technical solutions. For instance, Tomas 

Lustig investigates tensile strength in a pillar for a trailer on a very detailed level. Tommaso Ingrassia 

et al. examine possibilities to produce a semi-trailer from composite materials with a new frame 

design. One article stood out from this pattern. Zhou Xing et al. discusses how the design process of a 

semi-trailer can be reduced by using a computer based system developed by the authors. This article 

suggests interesting inputs to this thesis but unfortunately, main focus seems to have been the 

development of the design system and not to accurately describe the industry itself. [19] [20] [21] 

The literature review as a basis for this thesis shows a gap in the literature when it comes to the needs 

of individual transport companies and the equipment used for effective road transports. In this case 

equipment refers to trucks and trailers as well as equipment such as forklifts and pallet pullers used at 

logistics centers. Effective road transport can be seen from different angles such as route planning, 
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market niche etc. but is in this case referred to as how effectively a vehicle is loaded, transported from 

a destination A to a destination B and then unloaded. Included in this are the way the vehicle is loaded 

and unloaded (manually or by utilizing other equipment such as forklifts) and how well the equipment 

(vehicle combination) is adapted to transport the goods between the destinations. Existing literature 

focus on either macro factors such as economic trends for an entire market, CO2 emissions etc. or IT-

systems/aids to enhance the managerial processes in the business. Academic literature covering trailers 

consist of technical aspects such as tensile strength of the trailer pillar discussed above or the use of 

new materials to produce lighter trailers in the future. The reason for this might be that development of 

trailers is highly regulated by standards and regulations and new solutions applicable today are 

developed by trailer manufacturers themselves rather than from the academic world. This thesis 

therefore aims to fill this gap by exploring the field of transport industry effectiveness, as defined 

above, for the Chinese transport industry. 

3.2 Chinese transport industry 
The entire truck market can be divided into four types of vehicles; long-haulage, distribution, 

construction and special vehicles. Long-haulage vehicles are designed to transport large amounts of 

goods over long distances, typically a couple of hundred to a couple of thousand kilometers. 

Distribution trucks are designed to be more agile and flexible, transporting goods in cities and over 

shorter distances than the long-haulage segment. These trucks are therefore lighter than the ones in the 

long-haulage segment. Construction vehicles are vehicles used in the construction business and are 

typically used for transporting sand, concrete, gravel etc. These vehicles therefore have to be durable 

and be able to carry heavy loads in a demanding environment. The last segment, special vehicles, is 

vehicles that require some special adaptation or unusual specifications/bodywork to fulfill its purpose, 

for instance it could be a fire- or a garbage truck. See Figure 1 for an overview of the different 

segments discussed above. 

 

Figure 1 - Types of vehicles in the truck market [22]  

The percentage of the total truck industry each type has in China can be observed in Table 1 for the 

years 2010 and 2011. Biggest types are long-haulage and construction vehicles, in 2010 corresponding 

to 50 % and 36 % of the total market share and 41 % and 43 % respectively during 2011. 
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Year\Segment Long-haulage Distribution Construction Special vehicles Total 

2010 432 519 112 423 318 287 9 838 873 066 

50 % 13 % 36 % 1 %  

2011 327 705 106 963 341 914 15 612 792 194 

41 % 14 % 43 % 2 %  
Table 1 - Truck segments and their market share [23] 

In February 2012 highway transportation stood for 78 % (2 232 million tons) of the transport demand 

in China which can be compared to railway transport that only stood for 11 % (313 million tons). 

According to Chong-En Bai and Yingyi Qian, only 30 – 40 % of the demand for railway transportation 

is satisfied with the current railway network, making long-haulage highway transports the only natural 

option/substitute. Apart from that, highways in China expand faster than railways which also open up 

a bigger market for highway transports in the future. [24] [25] 

3.3 Trucks, tractors and trailers – definitions and different models 
Vehicles used for long-haulage transports differ from country to country and region to region 

depending on legislations in that area. Different types of vehicles offer different types of advantages 

and disadvantages. 

A truck is designed to transport goods or equipment of some sort on its own, with a body mounted on 

top of its own frame. A tractor is unable to carry any goods on its own as it does not have a body fitted 

to its frame. For a truck or a tractor to be able to connect to any additional carriages it needs to have a 

coupling device. The two solutions are either a drawbar connection or a fifth wheel, also known as a 

turntable. Trucks are sometimes equipped with a drawbar connection. Tractors however are always 

equipped with a fifth wheel. See Figure 2 for an overview of different types of vehicles and couplings. 

[26] [27]  

 

Figure 2 – Difference between a truck and a tractor 

Drawbar connections couple trucks to trailers and the fifth wheel is used to connect a tractor to a semi-

trailer with the semi-trailer’s kingpin. A kingpin couples to the fifth wheel and the coupling acts as a 

rotation point between the tractor and semi-trailer. The difference between a trailer and a semi-trailer 

is that a trailer is able to rest on its own axles as it has one or more axles in the front and one or more 

axles in the rear. A semi-trailer however needs to be supported by a tractor, or if uncoupled, by 

support legs as the center of gravity is in front of its axles. See Figure 3 for the differences between a 

semi-trailer and a trailer. [28]  
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Figure 3 – Difference between a semi-trailer and a trailer 

To allow further couplings between the different models presented above, a dolly can be used. A dolly 

is essentially a drawbar to fifth wheel converter-trailer. It has a drawbar in the front that couples to a 

truck and a fifth wheel on top that enables a semi-trailer to couple to the dolly. See Figure 4 for a 

sketch of a dolly. Trailers and semi-trailers can also in turn be equipped with either a drawbar 

connection or a fifth wheel in the rear to allow additional carriages to be coupled to them. A 

combination used for transport of goods of any type, either if it is a truck with a trailer, tractor with a 

semi-trailer or any other combination is in this thesis referred to as a vehicle. [28] 

 

Figure 4 – Dolly [29] 

As mentioned under the heading “Delimitations” on page 3, this thesis focus on tractors and semi-

trailers as this is the most common combination in China for long-haulage transports. 

3.4 Semi-trailers – different models and specifications  
Semi-trailers can be divided into many sub-categories based on several parameters. There are different 

designs, weights, heights, lengths, widths, number of axles etc. that all will have an impact on how the 

semi-trailer can, and is supposed to be used. In this section these aspects are explained and discussed. 

3.4.1 General 

The most obvious way to differentiate semi-trailers from each other is from the way the bodywork is 

constructed. There are a lot of different models, each of which have its own advantages and 

disadvantages and are adapted to transport specific materials or products as efficiently as possible. 

Some of the existing body types are considered to be outside delimitations of this thesis and have 

therefore been omitted from further consideration in this thesis. Examples of omitted body types are 

tankers, car- and wood transports. Bodies considered to be within the scope are flatbed, stake, box and 

curtainsider as these are used in long-haulage transportation of goods in China, Europe or both. 
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A flatbed is a semi-trailer with only a flat bed as bodywork. The floor can be equipped with latches 

and other load securing equipment so that the goods can be secured. This type is usually used to 

transport big and heavy material like a construction machine, houses, etc. In some cases this type of 

semi-trailer can be used for smaller goods which are secured and then covered with tarpaulin to protect 

goods against weather conditions. Figure 5 shows how it looks when a flatbed is loaded with bulk 

cargo. This type of loading is dangerous as the cargo is hard to secure properly and it is difficult to get 

the tarpaulin to wrap tightly across the entire semi-trailer which increases the risk of damaged goods 

due to weather conditions. Loading a flatbed semi-trailer is hard as it lacks walls that can be used as a 

starting point and/or support. The open design however enables loading from all sides and directions 

which can be a benefit depending on the type of cargo. 

 

Figure 5 – Flatbed semi-trailer 

A stake body has sides and sometimes the roof made out of steel bars. The steel bars makes it easier to 

secure cargo as they act as a support structure, eliminating the need for manual load securing provided 

that the goods is light and loaded correctly. Loading a stake semi-trailer provides other difficulties 

compared to loading a flatbed. Sides can be used as support and as a starting point for loading but they 

also restrict the directions from which the cargo can be loaded onto the semi-trailer. The stake body 

also faces problems with protecting goods against weather conditions. 

A box body is common to transport goods and packages in. It is well suited for e.g. cartons and other 

small goods that are piecewise packed as all walls, as well as the doors are solid and made out of 

plywood, aluminum or other light weight steel or a composite material. Box models usually loads and 

unloads from the back, but numerous models exists with different door solutions. A box model can for 

instance be equipped with foldable side doors that enable one or both sides to be opened completely. 

Another solution is to fit hinges on the sidewalls so that they can be opened like wings which also 

enables loading from the sides. To enable loading/unloading is an important aspect to reduce lead 

times of road transports. Box models are also common for temperature controlled transports as the 

walls can be insulated and a temperature controlling unit can be mounted to it. Figure 6 shows a 

picture of a standard, basic version of a box body. 
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Figure 6 – Basic semi-trailer with a box body 

A curtainsider is like a box, but with one or both side walls made out of tarpaulin curtains instead of a 

solid material. This saves weight compared to the box body but on the other hand it also weakens the 

structure. Curtainsiders are designed to mainly transport bulk cargo loaded on pallets. There are 

different types of curtainsiders where some have support beams going alongside the sides to increase 

the rigidity. Crossbars are usually detachable as to not decrease loading/unloading advantages 

compared to a box body. On some designs, the roof is also made out of tarpaulin to enable loading 

from above which is suitable and common in the paper- and steel industry where loading with 

traverses is common. For expensive goods, this type of design can be dangerous as it is fairly easy to 

break into given that the sides are made out of tarpaulin. Figure 7 shows a picture of a semi-trailer 

with a curtainsider body. 

 

Figure 7 - Semi-trailer with a curtainsider body 

Container semi-trailers are often made out of two components; one container semi-trailer frame with 

brackets for attaching sea containers and one or two containers attached to it. With this solution a 

vehicle with a container semi-trailer can load containers directly from a ship or train and transport 

them to the final destination without any manual handling of the goods inside the container. A 

downside with this model is that the containers themselves are heavy and thereby decreases the 

allowed payload. See for a picture of how a container semi-trailer looks like. 

 

Figure 8 - Container semi-trailer [22] 
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3.4.2 Components 

Apart from the bodywork, other parameters differ between, as well as within, bodywork designs which 

makes them important to take into consideration when categorizing and optimizing a semi-trailer. 

Figure 9 shows a sketch of the different aspects that may change.  

 

Figure 9 - Components of a semi-trailer 

The weight of a semi-trailer is crucial for most transport companies as they want to keep fuel 

consumption as low as possible and be able to load as much goods as possible without breaking the 

laws regarding weight restrictions. Weight restrictions differ from country to country and can even 

differ from road to road. The reason for this is different quality of roads in different areas as well as 

technical specifications for bridges where some bridges are unable to support heavy trucks. [30] 

Together the height, length and width parameters define and restrict the volume that is possible to 

transport. The reason to have these rules is that some roads are not wide enough to handle wide loads 

or long vehicles and some bridges and tunnels are too low to allow high vehicles. The legislation of 

allowed length affects the turning radius of the vehicle where longer vehicles have a bigger turning 

radius which in turn limits the vehicles accessibility. See Figure 10 for an overview of how a vehicles 

turning radius is defined. 

 

Figure 10 - Turning radius [29] 

The neck of the semi-trailer is where the frame curves from the front, down towards the tires in the 

rear. In some cases the frame is thinner in the front than in the back, resulting in a flat floor in the 

loading area. In other cases the frame has the same thickness leaving a ledge inside the loading area. 

This design renders a higher volume as the floor in the rear end of the semi-trailer is lower than for the 

aforementioned design. This type of design however causes some issues as the frame is thinner (i.e. 

weaker) and requires smaller tires. 
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Depending on the size and weight of the semi-trailer and its intended usage area, a different number of 

axles and different axles can be used. If more axles are used the load/axle will decrease, thereby 

permitting the vehicle to be loaded with heavier goods given that the gross vehicle weight (GVW) is 

below the legal limit. Adding an additional axle however also decreases the allowed payload and 

increase fuel consumption as an axle adds weight by itself and increases the friction between the semi-

trailer and road as more wheels will have contact with it. [31] 

Tires can either be single or dual on each side, see Figure 11, with different widths and diameters of 

the tire itself. A single tire creates less friction than a dual tire but is unable to support as heavy loads 

as the dual tire configuration. 

 

Figure 11 - Tires 

There are two suspension types for a semi-trailer; leaf- or air suspension. Leaf suspension is heavy as 

it is made out of steel rods and is an old suspension method, most commonly used for heavy duty 

vehicles on bad roads whereas air suspension is modern and much lighter commonly used in Europe 

for long-haulage transportation. Air suspension uses air bellows that compresses air instead of the steel 

rods used in leaf suspension. See Figure 12 for a picture of the different types of suspension. 

 

Figure 12 - Suspension types 

These factors affect how much can be loaded on each axle which makes for a case by case decision as 

no general best solution exists.  

Kingpin position may differ depending on the brand and type of semi-trailer. The position affects the 

turning radius and determines the front overhang and thereby also the needed gap between cab and 

semi-trailer for the semi-trailer to be able to turn without any contact with the cab. The front overhang 

is defined as the distance from the center of the kingpin to the semi-trailers front corners see Figure 

13. 
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Figure 13 – Front overhang and kingpin position [29] 

This distance is not regulated but defined as a national standard to 2 040 mm or less. If the kingpin is 

placed far from the front edge of the semi-trailer, the semi-trailer itself will protrude more while 

turning which increases the turning radius. Placing the kingpin close to the front of the semi-trailer 

will however increase the gap between cab and semi-trailer which increases air resistance as more air 

passes through between the cab and semi-trailer, see Figure 14, which increases fuel consumption. It 

will also disturb weight distribution as less weight can be transferred via the kingpin to the tractor, 

thereby increasing the pressure on the axles on the semi-trailer. Diameter of the kingpin can shift 

depending on how heavy the towed semi-trailer is. In China, two models are used 50 # and 90 # where 

the 50 # version is the standard for long-haulage transports. That kingpin is the same as in Europe for 

long-haulage transports. The kingpin itself is dimensioned both in a European ISO standard and in a 

Chinese counterpart where the European standard has been copied. The diameter of the 50 # kingpin is 

50,8 mm. [32]  

 

Figure 14 - Air resistance between cab and semi-trailer 

Support legs of the semi-trailer are used to support the semi-trailer when it is not coupled to a tractor. 

They can have two general designs; a flat foot or a wheel as a foot. A wheel model is used if the semi-

trailer is loaded onto ships for sea transport. During sea transport, support legs will have to absorb 

forces caused by movements of the sea and ship which is solved with the wheel solution. See Figure 

15 for pictures of the two different types. 

 

Figure 15 - Support legs 
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3.5 Laws in China – GB1589-2004 
GB1589-2004 is the legal document stating loads, dimensions and other laws for vehicles allowed on 

the Chinese road network. It is issued by “The General Administration of Quality Supervision, 

Inspection and Quarantine, P. R. China” and “The Standardization Administration of the P. R. China”. 

GB 1589-2004 is in turn supported by other documents, among them GB/T 3730.1-2001 which 

defines and categorizes different vehicles. [31] [28] 

In this section, laws applicable for tractors and semi-trailers and their maximum values are discussed. 

A complete version of the law can be found in “Appendix A – GB1589-2004” on page 51. 

Laws of importance for this thesis and the tractor – semi-trailer combination are: 

 Total length – 18 100 mm. 

 Total width – 2 550 mm. This does not include the rear view mirrors which are allowed to 

protrude 200 mm if the lower edge of the rear view mirror is less than 1 800 mm above ground 

and 250 mm if it is above 1 800 mm. 

 Total height – 4 000 mm. 

 Semi-trailer length – 14 600 mm. 

 Semi-trailer width – 2 550 mm. 

 Semi-trailer height – 4 000 mm. 

 Axle load tractor – driven axle – 11 500 kg provided that the tractor has three axles or two 

axles, air-suspension and dual tires on each side. Other combinations may reduce the 

permitted axle load.  

Weight on the driven axle cannot be less than 25 % of the GVW. This rule indirectly limits the 

total vehicle gross weight to 46 000 kg. 

 Axle load tractor – non driven axle – 10 000 kg. If the tractor is equipped with air suspension 

the limit is 11 500 kg. Other combinations may reduce the permitted axle load. 

 Axle load semi-trailer – 10 000 kg for a three axle semi-trailer. If the semi-trailer is equipped 

with air suspension the limit is 11 500 kg. Other combinations may reduce the permitted axle 

load. 

 Tandem load tractor – 11 500 kg if the distance between the axles is less than or equal to 1 

000 mm, 16 000 kg if the distance is between 1 000 – 1 300 mm and 19 000 kg if the distance 

is above 1 300 mm. 

 Tandem load semi-trailer – 21 000 kg if the distance between the axles is less than or equal to 

1 300 mm and 24 000 kg if the distance is between 1 300 – 1 400 mm. 

 Gross weight of semi-trailer – 40 000 kg. 

 Gross vehicle weight – 43 000 kg if the vehicle has 5 axles and 49 000 kg if the vehicle has 6 

axles. 

 Outer turning radius – 12 500 mm. 

 Inner turning radius – 5 300 mm. [31] 

Even though these are the official laws in China there are different exceptions and interpretations of 

them. Exceptions and consequences of different laws differ from province to province which makes 

interpretation of the laws hard. The way each province chooses to fine a company also differs. Some 

provinces charges a company by the number of kilometers the vehicle has covered while exceeding 

some of the limitations, some provinces charges by how much over the limit the vehicle is. Another 

aspect that makes this even more complicated is corruption. Some companies will not be fined at all in 

the province where their main business is if the company is important enough for the region, pay 
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enough taxes or have right connections with the right persons. Sometimes companies have a deal with 

local authorities so that a smaller fee to the right person is enough to drive with an illegal vehicle. 

Fines are estimated by transport companies to vary between CNY 100 – CNY 2 000 for exceeding 

weight regulations and for a too long vehicle fines are estimated to be in the range of CNY 200 – CNY 

30 000. For these reasons it is impossible to make an accurate calculation of how costs will differ from 

a legal and illegal vehicle. 

Up until July 1
st
 2011, semi-trailers up to 53 feet (16,15 m) were allowed to be produced, sold and 

used. Today, those are not allowed to be produced, but manufacturers can still sell the ones they have 

in stock. Semi-trailers sold before that date is also still allowed in traffic. The reason for still allowing 

longer semi-trailers is that a majority of the transport companies uses that type of semi-trailer and the 

road transport industry would practically come to a halt if that type was completely banned. A 

consequence of this is that the law of total length cannot be enforced to strictly since a cab is around 2 

m in length which makes the vehicle longer than the allowed 18,1 m. Instead the 53 feet semi-trailers 

will be phased out successively as Chinese law dictates that semi-trailers must be taken of the road 

after fifteen years. During that time, vehicles of up to 20 m will be allowed. 

Although the law of GVW is 49 000 kg, an additional 6 000 kg is allowed if an additional toll fee 

charge is paid and sometimes a fine or a bribe. Vehicles with a GVW above 55 000 kg will have to 

unload the goods or turn of the highway with an additional fine for breaking that limit. That fine also 

varies depending on the province and company in the same way as for the length of the vehicle. 

The law that states that 25 % of the weight should rest on the driven axle of the vehicle and that that 

limit is a maximum of 11 500 kg implies that max GVW allowed would be 46 000 kg (11 500 ‧ 4). 

This law is however never checked by officials. The reason that it exist is due to that locally produced 

tractors sometimes has an extra axle without any real carrying capacity, which is done to save costs. 

The government therefore implemented that law to force local tractor manufacturers to use real axles.  

Another example of the complex system is the height regulation where the law states 4 m but in 

practice the regulation is set to 4,5 m as toll stations, bridges etc. usually can allow a vehicle of that 

height. 

3.6 BUC – A software tool to analyze truck combinations 
Scania has developed a software program that helps Scania’s sales staff to optimize trucks and tractors 

to their customers. The software is named BUC, which stands for Build Up Calculation. This tool has 

been used when analyzing transport companies in China and Europe.  

By selecting and altering different specifications of tractors and semi-trailers, the program calculates 

key numbers like weight distribution, legal requirements, lengths, heights, turning radius etc. that all 

affect how the vehicle will work. Negative numbers indicate that the vehicle is within both technical 

and legal limits and a positive number indicate that the vehicle exceeds these limits. The tool is 

primarily used by Scania’s sales staff to adapt and optimize vehicles for their customers. [33] 

Apart from the functions explained and discussed in this section, BUC has a lot more detailed 

functions that can be applied for different reasons and special cases. These functions are not explained 

or elaborated as it is not in the scope of this thesis to describe a software program. 
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4 Results and discussion 
Results and numbers presented in this part of the thesis are based on interviews if nothing else is 

stated. 

4.1 Analysis of transport companies needs in the long-haulage segment 
This section compares the Chinese and European transport companies in terms of how well they 

utilize their tractors and semi-trailers with examples and discussions from observations and interviews. 

4.1.1 Typical Chinese long-haulage transportation 

Company 3 is an example of a company that transports light goods, mainly electronic components, 

between major cities throughout China. As the cargo is light, usually no more than 18 000 kg, volume 

is the bottleneck for this company. Therefore the combination is within all legal and technical weight 

limits even though the semi-trailers are completely made out of steel, with a curb weight of 11 300 kg. 

The technical limit is the load components or the entire vehicle is designed to be able to carry.  See 

Figure 16 for a BUC model of one of their vehicles and Figure 17 for a picture of it. However, in their 

pursuit to maximize the volume they have failed to, or ignored to, take other laws and restrictions into 

consideration when combining this vehicle. According to Chinese law the maximum length of an 

articulated vehicle should not exceed 18 100 mm and have an outer turning radius less than 12 500 

mm. An articulated vehicle is a semi-trailer and a tractor that are coupled to each other with an 

articulated coupling. This particular combination is 20 013 mm with an outer turning radius of 14 933 

mm. In Figure 16, more numbers than those discussed above are shown. These are not discussed 

further at this moment as the purpose of this thesis is not to discuss a software program as mentioned 

above. In all figures based on BUC models, these extra numbers will be present. The numbers of 

interest are discussed and others can be disregarded. 

 

Figure 16 - BUC model of Company 3's vehicle [29] 

 

Figure 17 - Picture of one of the vehicles used by Company 3 
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Company 1 is a company that mainly transports heavy goods (engines for elevators and floorboards) 

and therefore weight is the bottleneck in this case. As can be seen from the BUC model, Figure 18, the 

total weight of the vehicle adds up to 55 000 kg as they load the semi-trailer with goods until it reaches 

the maximum legal weight. According to the law, 49 000 kg is the limit for a six axle articulated 

vehicle but with an additional toll fee charge, vehicles of up to 55 000 kg are allowed without the risk 

of getting pulled off the road. Apart from the additional toll fees and fines Company 1 have to pay 

when inspected by road police, they also overload the technical weight of the semi-trailer which 

increases the wear on tires and axles and consequentially increases service costs. One reason that 

Company 1 reaches the weight limit is due to the fact that their semi-trailer has a curb weight of 

13 000 kg. See Figure 19 for a picture of the vehicle. [31] 

 

Figure 18 - BUC model of Company 1’s vehicle [29] 

 

Figure 19 - Picture of one of the vehicles used by Company 1 

As seen above, both of the two possible limitations, weight and volume, exist in the Chinese long-

haulage transport industry. All of the interviewed companies have reached the limit of either one or 

both of these limitations by exceeding the laws that defines them. Table 2 shows an overview of the 

companies stated bottleneck, filling rate, payload and whether or not they overload the axles of the 

semi-trailer either technically or legally. 

Company Perceived bottleneck 

(stated by company) 

Filling rate 

(stated by company) 

Overloaded semi-trailer axles 

(based on BUC calculations) 

GVW  

(kg) 

Company 1 Weight 80 % Yes 55 000 

Company 2 Volume 95 % N/A N/A 

Company 3 Volume 100 % No 36 826 

Company 4 Volume 95 % Yes 50 426 

Company 5 Volume 100 % Yes 52 500 

Company 6 Weight & Volume 95 % Yes 55 974 

Company 7 Weight & Volume 100 % Yes 53 391 

Company 8 Weight & Volume 90 % Yes 54 000 

Company 9 Weight & Volume 100 % Yes 54 200 

Company 10 Weight & Volume 90 % Yes 51 574 

Table 2 - Loading properties for Chinese transport companies 
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In 2010, 315 955 semi-trailers were registered in China. 91 % of those had 3 axles, 97 % had double 

tires and 95 % were designed for a GVW of 34 000 kg or more. See “Appendix B – Registered semi-

trailers in China 2010” on page 60 for a more detailed overview of the market share of different semi-

trailers and configurations. All interviewed transport companies mainly used container semi-trailers 

even though the most common type in the industry as a whole is a stake body. This is likely a 

consequence of the sample of interviewed companies as they belong to a high-end segment of the 

industry. All customers stated that they use semi-trailers for fifteen years since that is the legal limit 

and that they are, compared to tractors, cheap to service. This puts high demands on the durability of 

semi-trailers in China.  [23] 

Transport companies in China does not use their container semi-trailers as they are intended (shipping 

entire containers directly from ships or trains to its final destination as discussed under the heading 

“Semi-trailers – different models and specifications” on page 11). Instead containers are custom-made 

by extending them and fitting side-doors to them to enable faster loading and unloading. The 

containers are then used as regular box body semi-trailers where the body is attached to the frame. 

This enables transport companies to get a bigger volume in their semi-trailers than the frame originally 

was designed for. As a consequence of using that setup, laws regarding height can be circumvented on 

the roads as container semi-trailers are only measured up to the frame and not up to the top of the 

container. This has to do with that the container is considered to belong to the end customer and not 

the transport company in Chinese law. However during annual checkups where semi-trailers are 

inspected by the government the semi-trailer is measured as it is. This is circumvented by prior going 

to the inspection, the container is detached and only the frame is inspected. Figure 20 shows a picture 

of how two containers are welded together to form one big volume body attached to a container semi-

trailer. 

 

Figure 20 – Custom-made container semi-trailer 

On a majority of observed semi-trailers, two doors have been fitted along the sides to ease loading and 

unloading. All of them had at least one door and in some cases two side doors on each side was fitted. 

All interviewed transport companies had a vehicle total length of more than 18,1 m and an outer 

turning radius of above 12,5 m. Average stated load capacity was 120 m
3
 with a maximum of around 

150 m
3
 and an average stated filling rate of 95 % in volume. The average weight of semi-trailers was 

12 000 kg. Distances covered per day differed but in average a tractor unit covers a distance of around 

1 000 km per day or 365 000 km per year with an average distance between the destinations of 1 445 

km. 

The industry in China is standardized in a couple of aspects. All of the interviewed companies used 

three axles semi-trailers, leaf spring suspension and drum brakes. For bulk cargo loading in a box or 

container box body, none of the companies secure the cargo with straps or other load securing 

equipment. There is currently one semi-trailer manufacturer, CIMC, which has close to a monopoly 
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status on the market. As a consequence variations of the semi-trailer frame are limited as CIMC 

currently offers few models where the longest is preferred by a majority of the transport companies to 

ensure a high load volume and good support for the retrofitted, heavy, container bodies. 

Front overhang is however not standardized, leaving a big gap between cab and semi-trailer which 

increases fuel consumption. The position of the kingpin is the same for all semi-trailers but as 

transport companies themselves fit the body on top of the frame, sometimes leading the container to 

protrude both in the front and rear of the semi-trailer, the resulting front overhang is different on all 

observed semi-trailers. 

As a basis for further discussions and comparisons, Figure 21 shows a model of an average vehicle of 

the interviewed transport companies. This model has been created through consolidations of all 

measured vehicles in terms of length, height, width and weight of the semi-trailers, average gap, front 

overhang, axle distance and fifth wheel position as well as the most common tractor and average 

payload. 

 

Figure 21 - Average Chinese vehicle [29] 

Aspects to note with this average vehicle is that it is over legislated length of 18 100 mm and weight 

of 49 000 kg although within practical limits of 20 000 mm and 55 000 kg. Both the kingpin- and fifth 

wheel position could be improved to reduce the big gap between cab and semi-trailer.  

It can also be mentioned that the gap between cab and semi-trailer is good in this average example due 

to that interviewed companies works to minimize it by fitting the container with a front overhang over 

the recommended limit. Observations show that a gap of up to two meters is common in the industry 

as a whole. 

Companies load their semi-trailers in three different ways. One option is to fill up the semi-trailer with 

goods until it is full. This includes manually loading the semi-trailers and fit every carton or piece of 

goods as tightly as possible so that no space is wasted with pallets or unnecessary air pockets. See 

Figure 22 for an example of this type of loading. 
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Figure 22 - Fully loaded semi-trailer with pallets removed to increase the filling rate [34] 

If transport companies on the other hand transport heavier goods, they fill the semi-trailer until it 

reaches the weight limit set by Chinese law. This is done by loading the semi-trailers and before 

leaving the logistic center, weighing the vehicle to make sure that as much cargo as possible is loaded 

without exceeding the limit at 55 000 kg. 

The third way of loading is when goods differ in density. They then try to mix both light and heavy 

goods together so that both volume and weight limits are reached at the same time. Some companies 

do this by estimating the density while other companies use software that calculates what goods to 

transport together with different tractor and semi-trailer combinations. 

The loading and unloading process takes in average around 4 hours and 30 minutes with four persons 

involved. Pallets are transported to the semi-trailer with pallet pullers or forklifts and after that goods 

are packed into the semi-trailer manually. When a vehicle arrives at a logistic center, goods are 

unloaded from the semi-trailer and again packed on pallets for storage in the logistic center before it is 

distributed to the end customer with smaller distribution trucks. Exceptions do exist and sometimes 

pallets are loaded in the semi-trailer as well. This is mainly the case for heavy goods which would be 

impossible to load manually. As a consequence of the long loading/unloading times and relatively 

expensive vehicles, transport companies has more semi-trailers than tractors. That enables companies 

to plan so that when a tractor arrives at a logistic center, it can simply unhitch the semi-trailer 

transported to that destination and couple another loaded one to be transported back. By this method a 

high uptime of the vehicles is achieved. 

Loading with pallets will according to some transport companies become more of a trend due to a 

couple of reasons. The competition on the market is very tough with a lot of small transport companies 

operating with small margins. Average income for transporting a ton of goods one kilometer is CNY 

0,3124 and for a cubic meter
 
the income over the same distance is CNY 0,0869. With the current 

average distance for long-haulage transports (1 445 km) the volume that pallets occupy (around 4,8 m
3
 

in one semi-trailer) is worth more than the difference in salary cost between manual and palletized 

loading. As salaries rise, a break-even point will occur within a couple of years where time spent 

loading manually compared to loading with pallets will be more beneficial. Staff is also becoming 

harder to employ as the education system in China has developed, which will lead to a lack of persons 

interested in blue-collar jobs such as loading transport vehicles, an effect that already have been 

observed by some of the interviewed transport companies. Customers to transport companies are also 

starting to demand a safer and faster transport which is most easily guaranteed by using pallets. These 

factors speed up the time it will take for the industry to reach that break-even point. A calculation of 

differences between palletized and manual loading is presented in “Appendix C – Palletized or manual 

loading” on page 61. 
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As another consequence of the tough market, a majority of the interviewed companies state that they 

have to break the law to compete on the same conditions as other companies. This has created a 

negative trend where companies that try to follow the law lose money and go bankrupt. This is an 

effect of that the Chinese central government states laws that provincial law enforcement should 

uphold, but with corruption and local interpretations never does as discussed under the heading “Laws 

in China – GB1589-2004” on page 17. 

Another aspect that causes problems for Chinese transport companies is weight distribution. One of 

the interviewed companies placed heavier cargo as far back as possible to spare load on the axles of 

the tractor. This generates two problems, the biggest is that as less weight is placed on the tractors 

driving axles, the grip will be reduced and the safety will be impaired. Secondly, as more weight is 

placed on the semi-trailers axles those axles will be overloaded both from a legal as well as from a 

technical aspect which increases repair and maintenance costs. Other companies stated that they do 

consider weight distribution to some extent and others did not consider it at all. 

4.1.2 Typical European long-haulage transportation 

Company 12 is a typical European transport company. They own a couple of semi-trailers on their 

own and also transport semi-trailers for DHL as a subcontractor. Goods mainly consist of pallets with 

mixed cargo. Due to the fact that their vehicles often travel through different countries, Company 12 

makes sure that the vehicle combination always complies with all local legislations in the countries 

they pass from pick-up to drop-off. As they use different semi-trailers, no exact number of the curb 

weight is available, therefore the average for European box semi-trailers, 8 500 kg have been used in 

the model of the vehicle. The payload differs significantly depending on which countries they pass on 

the way and the semi-trailer they use. See Figure 23 for a BUC model of Company 12’s vehicle. 

 

Figure 23 - BUC model of Company 12’s vehicle [29] 

Semi-trailers used by European transport companies are almost identical in terms of length, width and 

kingpin position. They are 13,6 m long with a front overhang of 2 040 mm to ensure 

interchangeability. Interchangeability is here defined as if a tractor can haul different semi-trailers and 

if a semi-trailer can be hauled by different tractors without any collisions between them while turning 

or on hilly roads. Other specifications are also standardized, for instance all of the interviewed 

companies used air suspension and disc brakes with ABS and EBS. As a result, almost every company 

using a vehicle that consists of a tractor and semi-trailer looks the same in Europe in terms of the gap 

between cab an semi-trailer and length of the vehicle. Semi-trailers do however change in height, 

weight and body type (box, container, curtainsider etc.) depending on what it is intended to transport. 
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Thanks to the interchangeability, the same semi-trailer could be towed by almost all tractors and a 

tractor could tow almost every semi-trailer on the European market with the same fit. This simplifies 

the logistical process behind utilizing the vehicles and increasing their uptime as much as possible 

which is necessary on the highly competitive European long-haulage transport market. As an example 

of how competitive the market is, all transport companies interviewed in Europe stated that they pay 

attention to details such as route planning so that the driver can rest when the vehicle is being 

transported on boats and re-fueling in specific regions based on fuel prices. 

As a consequence of the competitive market, semi-trailers have been improved in a lot of aspects in 

Europe. One of the biggest improvements is the curb weight. In average a Chinese 53 feet (16,15 m) 

3-axle semi-trailer weighs, as mentioned above, around 12 000 kg (743 kg / m) whereas a standard 

13,6 m box model 3-axle semi-trailer in Europe weighs around 8 500 kg (625 kg / m). This 

corresponds to a reduced weight of 118 kg / m. A curtainsider model in Europe weighs around 6 500 

kg (478 kg / m) i.e. a reduced weight of 265 kg / m compared to the average Chinese semi-trailer. This 

enables European transport companies to have a higher payload or to save fuel as less deadweight is 

transported. 

Due to higher salary levels, delivery guarantees and enforcement of law in Europe, semi-trailers are 

always loaded with pallets instead of bulk cargo and consequentially with a much lower filling rate 

than in China. Some of the vehicles are only loaded to around 60 % in volume, but they are often 

loaded to 100 % of the loading area. This is made possible through a solution where the income is not 

calculated by weight or volume alone, but also in terms of occupied loading area of the goods a 

customer wants to transport. Loading a semi-trailer with pallets takes around 10 minutes with four 

persons involved which is 4 hours and 20 minutes faster than loading it manually as mentioned above 

for the Chinese market. 

In Europe, the cargo has to be secured so that they do not move during acceleration, braking or 

turning. This is an important difference between Europe and China as this affects the types of bodies 

that can be used for transportation. If a curtainsider is loaded with bulk cargo in the same way as in 

Figure 22 on page 23, the tarpaulin would break if the vehicle turns in high speeds due to the side 

forces caused by the goods. 

4.1.3 Segmentation 

Based on visits to transport companies, a general image of how a typical Chinese tractor and semi-

trailer combination looks like have been created as discussed above. Through this and delimitations of 

this thesis, different segments can be identified and prioritized according to the biggest market 

potential for an optimized semi-trailer. An optimized semi-trailer is in this thesis referred to as a semi-

trailer adapted both legally and technically to Chinese roads, laws and transport companies. A first 

rough segmentation has been done through the delimitations as this thesis solely focuses on high-end 

customers in the long-haulage industry that transport dry goods. This segment can then be further 

divided into the following segments. 

 The weight sensitive segment – This segment requires a semi-trailer that is as light as possible 

in order for the transport company in this segment to be able to load heavy goods. This 

segment requires a semi-trailer that is optimized, not only by its own curb weight but also 

regarding weight distribution and load capacity so that technical limits of the individual axles 

are high enough to support a high payload. An optimal semi-trailer in this segment should also 

be able to support that weight even if the payload is distributed somewhat randomly over the 
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loading area as most of the Chinese transport companies load their semi-trailers with little 

knowledge of how to correctly distribute the weight. 

 The volume sensitive segment – This segment requires a semi-trailer that maximizes the 

measurements in order for companies to transport as much volume as possible. An optimized 

semi-trailer in this segment requires that the semi-trailer length is as close to the allowed 14,6 

m as possible and still with a turning radius of less than the legislated 12,5 m. Other important 

aspects to take into consideration for this segment are the thickness of the walls and height of 

the frame, all in order to maximize the volume as much as possible.  

 The mixed segment – This segment requires a big and light semi-trailer to allow companies to 

transport as much volume and weight at the same time as possible. All aspects that the two 

previous segments had to take into consideration have to be combined and optimized together 

in this segment. 

Adapting a semi-trailer towards the weight segment is fairly easy as the Chinese transport industry 

uses heavy container box bodies on top of heavy frames. An upgrade to a European standard would as 

discussed above be able to reduce the weight with up to 118 kg / m which corresponds to a reduced 

curb weight of 1 700 kg for a 14,6 m semi-trailer. This improvement could be further increased by 

using a curtainsider model which would reduce the weight of close to 3 900 kg for the same length. 

This would however require that companies load their semi-trailers with pallets and secure the cargo 

as the side walls of a curtainsider will not be able to hold for the side forces caused by loose cargo 

during transport. This is however, as discussed above, not an option for transport companies at the 

moment as they would lose money. 

Within a couple of years, an optimized, legal, semi-trailer will not meet the requirements from the 

volume segment today as the companies in that segment uses a 53 feet (16,15 m) semi-trailer. The 

longest permitted semi-trailer is 48 feet (14,6 m) will reduce the volume with about 10 - 20 m
3
 for the 

average transport company if both the height and width parameters are maximized. For the company 

with the biggest semi-trailer the change will be up to 50 m
3
. This will however change within fifteen 

years as semi-trailers cannot be used longer than that and consequentially the 53 feet version will 

successively be phased out during that time span. That will in the long run open up for a big market 

for new legal semi-trailers in general, but for semi-trailers optimized towards the volume segment 

within the legal limitations specifically. [31] 

The mixed segment faces the same problems as the volume segment; transport companies will not be 

interested in a semi-trailer that is 10 - 20 m
3
 smaller than the ones they use today. Assuming that the 

law will remain unchanged, transport companies will however have to change to a shorter model. An 

upside with this segment compared to the other two is that it could attract customers from the other 

segments if the specifications are attractive enough and thereby reach out to more potential customers. 

In Table 2 transport companies’ perceived bottleneck was displayed in combination with estimated 

filling rate, payload and whether or not they overloaded their axles. After a deeper analysis of the 

interviews and vehicles used by the companies they are categorized into the segments defined above 

through the following criteria. A company is considered to have weight as main bottleneck if GVW ≥ 

52 500 kg, with overloaded axles and < 90 % filling rate. Volume is considered as main bottleneck if 

the company has a stated filling rate of ≥ 90 % in combination with a payload < 52 500 kg. To have 

both volume and weight as a bottleneck and thereby be categorized into the mixed segment, a 

company has to have a filling rate ≥ 90 % and a payload ≥ 52 500 kg. The result of dividing 

companies based on these criteria’s can be seen in Table 3.  
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Company Perceived bottleneck Segment 

Company 1 Weight Weight 

Company 2 Volume Volume 

Company 3 Volume Volume 

Company 4 Volume Volume 

Company 5 Volume Mixed 

Company 6 Weight & Volume Mixed 

Company 7 Weight & Volume Mixed 

Company 8 Weight & Volume Mixed 

Company 9 Weight & Volume Mixed 

Company 10 Weight & Volume Volume 
Table 3 - Companies divided into segments 

By applying these limits, two companies belongs to another segment that what they perceived to be 

their primary bottleneck. Company 5 is considered to belong to the mixed segment even though they 

believed that volume was the biggest problem and Company 10 have worse problems with volume 

than what they believed. To validate the results and confirm that they do in fact belong to that 

segment, the interviews were analyzed deeper. According to the CEO from Company 5: 

“We load half of the semi-trailer with pallets and the other half with bulk cargo.” 

“Our filling rate is 100 % with a payload of less than 55 ton.” 

“The biggest problem with our semi-trailers today is their curb weight, they are too heavy.” 

These statements all point to issues with both weight and volume. First he states that they load with 

pallets and shortly thereafter mentions that the filling rate is 100 % which is somewhat contradictory 

in China as the companies that want to maximize their filling rate loads without pallets. Thereafter he 

also mentions that the curb weight of the semi-trailers is a problem as this limit the weight that can be 

loaded. Therefore it is considered accurate to categorize Company 5 as a mixed segment company.  

According to the senior manager from Company 10: 

“Our filling rate is about 90 % and we usually have a payload of 30 – 33 ton.” 

“The most common goods have a density that fills up both weight and volume at the same time but if 

any additional cargo is shipped we usually fill up the volume limit first” 

This suggests that Company 10 should be categorized as a mixed segment company. Another 

statement in combination with observations which can be seen in Figure 24, observed at their logistic 

center however suggests that volume is more likely the bottleneck as can be seen below: 

“We mainly transport fast consumer products and medicine as bulk cargo” 

 

Figure 24 - High volume utilization in Company 10's semi-trailer 
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As can be seen from Figure 24, Company 10 loads bulk cargo with little room in-between boxes. As 

the main cargo is stated to be medical equipment with light boxes it is justified to view Company 10 as 

a volume sensitive company.  

Company 2 did not state a payload but stated volume to be the main bottleneck in their daily business. 

Therefore the answer provided by them could not be triangulated with data. However semi-trailers 

used by Company 2 had a lowered frame which indicates that they have designed them with volume as 

an important criterion. They are therefore assumed to belong in the volume segment. 

Figure 25 shows the result of segment sizes and how they are divided over the Chinese market based 

on the interviews with transport companies. As this is a qualitative analysis, the statistical reliability is 

too low to determine that the market is divided exactly like depicted in Figure 25, but it nonetheless 

gives a rough overview of the results from interviewed customers. 

 

Figure 25 – Segment split of interviewed transport companies in the Chinese industry 

In order to be able to determine which segment a semi-trailer should be optimized towards, both the 

segment size and the possibilities of improvement in the specific segment are combined to analyze 

where transport companies can receive the most substantial improvements and where the biggest 

market potential for improved semi-trailers are. To achieve this, a business case for each segment has 

been created to show how much an optimized semi-trailer would improve the segment compared to a 

legally dimensioned model of the same standards as today. 

4.1.3.1 General numbers for all segments 

The following numbers are based on conducted interviews where the averages have been calculated. 

Income numbers have been calculated based on interviews and then triangulated with internal 

reports. 

Average distance covered / year / vehicle:   365 000 km / year 

Income / ton / km:    CNY 0,3124 / ton / km 

Income / m
3
 / km:    CNY 0,0869 / ton / km 

Average weight of current semi-trailer / m:   743 kg / m 

Average volume of current semi-trailer:   120 m
3 

Average filling rate:    95 % 

 

10% 

40% 
50% 

Segment sizes 

Weight segment

Volume segment

Mixed segment



Long-haulage transport in China 

 

 29 

4.1.3.2 Business case – Weight segment 

Since the weight sensitive segment is defined as a segment that does not require as much loading 

volume as the other segments, it is here assumed that a European standard semi-trailer of 13,6 m 

would satisfy the needs of the segment in terms of load volume. A further reduction of length would 

decrease the load volume and demand that the density of transported goods is high. Necessary volume 

and hence the curb weight of the semi-trailer will have to be statistically verified if the weight segment 

is chosen as target segment. 

Numbers in this business case are based on the weight of a curtainsider to keep weight as low as 

possible. This, as mentioned above, means that load securing will have to be adapted so that the side 

walls do not break. 

Weight of a European standard curtainsider semi-trailer / m: 478 kg / m 

Saved weight for a 13,6 m curtainsider semi-trailer:  

(Average weight of current semi-trailer per m – Weight of European standard curtainsider semi-trailer 

per m) ‧ Length of proposed semi-trailer = (743 – 478) ‧ 13,6 = 3 604 kg 

Difference in income between current and a weight optimized semi-trailer: 

Average distance covered per year per vehicle ‧Income per ton per km ‧Saved weight for a 13,6 m 

curtainsider semi-trailer = 365 000 ‧ 0,3124 ‧ 3,604 = CNY 410 950 / year 

4.1.3.3 Business case – Volume segment 

Maximum volume is calculated based on walls that are 5 cm thick, maximized outer dimensions and 

an internal loading height of 2,9 m which corresponds to the height of current semi-trailers in the 

Chinese market. Further improvements could be achieved by reducing the thickness of the walls and 

increasing the internal loading height by lowering the frame. This however weakens the structure of 

the semi-trailer and has therefore not been considered for these business cases. Due to the current 

illegal semi-trailers, this business case has been divided into two cases; one where an optimized semi-

trailer is compared to future legal models and one where it is compared to the current ones. 

Length of loading area:  

Maximum length of semi-trailer - 2 ‧Wall thickness = 14,6 – 2 ‧ 0,05 = 14,5 m 

Width of loading area:  

Maximum width - 2 ‧Wall thickness = 2,55 – 2 ‧ 0,05 = 2,45 m 

Internal loading height:  

2,9 m 

Maximum loading volume:  

Length of loading area ‧Width of loading area ‧Internal loading height = 14,5 ‧ 2,45 ‧ 2,9 = 103 m
3 

Since competitors will be able to produce a semi-trailer with the same dimensions the volume 

difference will be: 

103 – 103 = 0 m
3
 

Difference in income between future competitors and a volume optimized semi-trailer:  

Average distance covered per year per vehicle ‧Income per m
3
 per km ‧Difference in load volume ‧ 

Average filling rate = 365 000 ‧ 0,0869 ‧ 0 ‧ 0,95 = CNY 0 / year 
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Even if no extra volume is gained from an optimized semi-trailer, some benefits are still possible. By 

producing a lighter semi-trailer than the competitors, fuel consumption will decrease. However there 

are also downsides with the volume segment as transport companies’ uses bigger semi-trailers today. 

That would mean that a shift from their current semi-trailers to a legal one will result in a loss: 

Volume difference between current and a volume optimized semi-trailer:  

Maximum loading volume – Average volume of current semi-trailer = 103 - 120 = -17 m
3
 

Difference in income between current and a volume optimized legal semi-trailer:  

Average distance covered per year per vehicle ‧Income per m
3
 per km ‧Volume difference between 

current and a volume optimized semi-trailer ‧ Average filling rate = 365 000 ‧ 0,0869 ‧ -17 ‧ 0,95 = 

CNY -512 254 / year 

4.1.3.4 Business case – Mixed segment 

This business case is also divided into two parts, one compares the European average weight, which is 

a reasonable weight target, against todays models and one compares against future ones. The 

optimized model is based on a semi-trailer with maximized outer dimensions and a box body. The 

assumed split between income by weight and volume is 50 - 50. 

Weight of a European standard box semi-trailer / m:   625 kg / m 

Saved weight for a 14,6 m box semi-trailer:  

(Average weight of current semi-trailer per m – Weight of a European standard box semi-trailer per m) 

‧ Maximum length of semi-trailer = (743 – 625) ‧ 14,6 = 1 723 kg 

Volume difference against current models: 

-17 m
3
 

Difference in income between current and mixed segment optimized semi-trailer: 

(Average distance covered per year per vehicle ‧Income per ton per km ‧Saved weight for a 14,6 m 

box semi-trailer per m) ‧ 0,5 + (Average distance covered per year per vehicle ‧Income per m
3
 per km 

‧Volume difference against current models ‧ Average filling rate) ‧ 0,5 = (365 000 ‧ 0,3124 ‧ 1,723) 

‧ 0,5 + (365 000 ‧ 0,0869 ‧ -17 ‧ 0,95) ‧ 0,5 = CNY -157 893 / year 

As seen above for the volume segment, volume difference will be 0 m
3
 if compared to future models 

which gives the following result: 

(Average distance covered per year per vehicle ‧Income per ton per km ‧Saved weight for a 14,6 m 

box semi-trailer per m) ‧ 0,5 + (Average distance covered per year per vehicle ‧Income per m
3
 per km 

‧Difference in load volume‧ Average filling rate) ‧ 0,5 = (365 000 ‧ 0,3124 ‧ 1,723) ‧ 0,5 + (365 000 

‧ 0,0869 ‧ 0 ‧ 0,95) ‧ 0,5 = CNY 98 233 / year 

4.1.3.5 Discussion of segments and business cases 

The business cases are simplified and only consider differences in available load volume and possible 

weight reduction. This is representative to show the differences between the segments and gives a 

clear indication of which segment would benefit the most from an optimized semi-trailer. 

To compare to the semi-trailers companies use today is irrelevant as no other manufacturers are 

allowed to produce those types either. To identify the key segment and analyze whether or not a 
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segment will benefit from an improved model, the numbers from the business cases considering legal 

options and the size of the segments has been used. These results are summarized in Table 4. 

 Weight segment Volume segment Mixed segment 

Result of business case CNY 410 950 / year CNY 0 / year CNY 98 233 / year 

Percentage of market 10 % 40 % 50 % 
Table 4 - Summary of segments 

The segment that would benefit the most from an improved design is the weight sensitive segment. 

This segment is however also the smallest which limit the benefits for Scania in terms of sales volume. 

It should here be noted that if the estimated segment sizes is correct, the 10 % of the semi-trailer 

industry that is the weight segment, represents 31 596 units sold each year. If only box and container 

bodies are considered (excluding stake-, platform-, tanker- and dumper bodies) with a GVW design of 

above 34 ton, the potential market is still 8 705 units each year.  

Volume sensitive companies will have no incentive in switching between current manufacturers to a 

new based on the business case. That segment is bigger than the weight sensitive segment and would 

be interesting to focus on in terms of sales volumes but hard to sell a semi-trailer to due to the business 

case. Lastly, the mixed segment will benefit from an optimized design and is the biggest segment. 

The mixed segment has the biggest market share, with a potential sales volume of 43 524 units per 

year in combination with a positive business case and is therefore chosen as the target, key segment 

for consideration over the rest of this thesis. However weight reduction should be prioritized whenever 

possible to attract potential sales from the weight sensitive segment. 

4.2 Semi-trailer design and specifications 
Based on the target segment, a semi-trailer design can be proposed with specifications of the different 

components. Aspects that are considered for altering are; body type including doors, suspension, 

brakes, axles, kingpin, tires, support legs, extra equipment and overall design (measures). Each aspect 

and reasoning behind choosing certain specifications are discussed in this section. 

As the target segment is sensitive to weight, a semi-trailer must be as light as possible but at the same 

time robust enough to cope with forces caused by heavy loading, bad roads, weather conditions and 

manual loading over a long period of time. 

Further constraints on the design come from that Scania is a high end truck manufacturer. A semi-

trailer provided by or associated with Scania must therefore match their tractors so that a uniform 

sense of quality and functionality can be provided to the transport companies. This aspect implies that 

purchase price is a secondary aspect as Scania is positioned as the most expensive brand on the market 

with quality as its main focus. Price will however be important as a semi-trailer in China costs around 

CNY 170 000 today, a deviation from that number is deemed acceptable but in deciding if a 

component should be used or not a cost/benefit evaluation needs to be taken into consideration. The 

overall cost of the equipment should also be considered as Scania products, even though they have a 

high purchase price, have a better total operating economy if uptime, quality, service costs etc. is 

considered. 

If these constraints are taken into consideration, some models of semi-trailers and technical 

specifications are excluded from further consideration. The only possible body types are box or 

curtainsiders. Container bodies are excluded due to weight reasons. If that type of semi-trailer body 

were to be used, only small benefits compared to semi-trailers used today could be gained. Flatbed and 
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stake bodies are excluded due to the fact that they cannot guarantee that goods will not be affected by 

weather conditions. To consider these body types would not be in line with the high quality that 

normally is associated with Scania products or a rising demand from customers to the transport 

companies in terms of a safe transport of their goods. The box body is proposed as the best solution as 

curtainsiders are deemed to be unsecure by transport companies for several reasons. Companies fear 

that the side walls will be unable to withstand side forces from the cargo while turning and that it 

would get broken into by thieves if the semi-trailer is parked alongside the road. A model of that type 

would therefore not be suitable at the moment but an interesting option for when palletized loading is 

more common. To further improve loading it is proposed that foldable side doors are used as this 

speeds up the loading and unloading process. See Figure 26 for a picture of a semi-trailer with foldable 

side doors. To utilize a semi-trailer with foldable side doors fully, logistic centers should be adapted 

for loading from the sides where the semi-trailer can be parked alongside a ramp, enabling pallet 

pullers or forklifts to load goods in the semi-trailer directly from the loading dock. Many of the 

observed logistic centers do not have that adaptation today and most loading takes place from the back 

of the semi-trailer. However side doors today are used for unloading and ventilation purposes. With 

small reconfigurations of the logistic center, i.e. by building a ramp, the side doors could be used for 

loading as well. 

 

Figure 26 - Foldable side doors 

Proposed suspension to be used is air suspension as this reduces the weight of the semi-trailer 

significantly. Another aspect that supports that choice is that semi-trailers in Europe used for bulk 

cargo uses that type and is considered to be the best suspension given the weight of the vehicles. The 

technology is mature and the price difference between leaf suspension and air suspension is small 

compared to the benefits. 

Disc brakes are proposed for the same reasons as for the suspension. It saves weight and is the 

European standard with only a small price difference. 

An optimized semi-trailer is proposed to have three axles of two major reasons. One of the reasons is 

that Chinese transport companies does not consider weight distribution while loading goods which 

results in high pressure on the axles of the semi-trailer. Apart from that, legislations dictates that to be 

allowed a GVW of 49 000 kg, companies must have six axle vehicles and the market standard today is 

three axles. Additional weight added by a third axle is well compensated by the extra allowed GVW. 

The kingpin position is, apart from weight, the area where most substantial improvements can be made 

in terms of reducing fuel consumption and ensured interchangeability. This is, as mentioned under the 

heading “Semi-trailers – different models and specifications” on page 11, due to the fact that a large 
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gap between cab and semi-trailer increases air resistance. It is a problem and an area where fifth wheel 

manufacturers experiment with different solutions to change the gap, even while the vehicle is driving, 

to make sure that this gap is as small as possible at all times. The kingpin is therefore proposed to be 

positioned with a front overhang of 2 040 mm as this is the maximum recommended value according 

to the national standard. This minimizes the gap between cab and semi-trailer which in turn reduces 

fuel consumption, total length of the vehicle and turning radius. The proposed kingpin model is 

kingpin 50 # as this is the standard in China which means that the semi-trailer can be coupled with all 

long-haulage tractors in the Chinese market today. To further reduce the gap between cab and semi-

trailer it is proposed that the position of the fifth wheel is evaluated. This however needs to be done at 

a tractor by tractor basis as that position is recommended to be at a maximum of 2 200 mm from the 

rear end of the tractor in a national standard, see Figure 27 for an overview of the position for the fifth 

wheel. [32]  

 

Figure 27 - Fifth wheel position [29] 

With both front overhang and fifth wheel position maximized towards recommended maximum 

measures, a gap will still exist. This will in many cases still be larger in China compared to Europe 

due to the fact that Chinese transport companies often have three axles on their tractors to be allowed a 

GVW of 49 000 kg as opposed to in Europe where most long-haulage vehicle only has two axles. The 

extra axle increases the gap as it adds length on the tractor which in turn restricts the position of the 

fifth wheel. To further minimize the gap, tractors needs to be adapted together with the semi-trailer. 

Adaptions of the tractor are considered outside of the scope of this thesis as other rules and regulations 

affects what can be done with the tractor. Aspects that should be considered is however if transport 

companies always utilizes the extra weight gain from a five to six axle vehicle (43 000 kg to 49 000 

kg). Company 3 for instance operates a two axle tractor as they mainly freight light cargo (see Figure 

17 on page 19). Apart from that the axle distance of the tractor (distance from the front axle to the first 

rear axle) could be shortened as this directly decreases the gap. This will however affect fuel capacity 

as the fuel tanks are placed in that area. A reduced fuel capacity will affect the overall economy of the 

transport companies in China as they today have contracts with fuel suppliers in different areas where 

they get a better fuel price. 

Tires on the semi-trailer are proposed to be super single tires as this reduces rolling resistance and 

friction against the road. This however could cause a number of problems. As less tires supports the 

weight, tire wear increases and an extra spare tire will have to be brought with the vehicle. Today 

transport companies usually transport one spare tire that fits both the tractor and the semi-trailer. This 

would not be the case if the tires of the semi-trailer are switched to super single tires as these are wider 

than normal tires. 
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Support legs are proposed to be flat as that is the standard and semi-trailers today in China are not 

loaded onto ships which render the functionality of support legs with wheels superfluous. 

Possible extra equipment that could be used/fitted to the semi-trailer is; odometer, pallet box, spare tire 

holders and side skirts. An odometer could be fitted to the hubcap, see Figure 28, and is a cheap and 

easy aid to keep track of how many kilometers the semi-trailer has covered since the last service or 

during its entire lifetime. Therefore it is proposed to be equipped as a standard feature. 

 

Figure 28 - Odometer on the hubcap 

A pallet box is a box underneath the semi-trailer. It is used to store empty/extra pallets to ensure that 

goods can be loaded on pallets before it is loaded on the semi-trailer. As the transport companies 

mainly transport their goods from one of their logistics centers in one city, to another logistic center in 

another city without any partial unloading or loading on the way, there is no need for this type of 

equipment. To equip a semi-trailer with this type of extra equipment would only add extra weight at 

the moment as most of the interviewed transport companies does not use pallets at the moment. If this 

would change in the future, a pallet box could easily be retrofitted. 

A spare tire holder is simply a fixture to hold and store an extra tire if a tire explodes on the way 

between destinations. This is considered to be a useful and necessary equipment as it ensures a high 

uptime of the vehicles and is therefore proposed as a standard feature, see Figure 29 for a picture of 

one example of how a spare tire holder can look like. 

 

Figure 29 - Spare tire holder 

Side skirts are essentially two products in one. They deflect air from underneath the semi-trailer to 

reduce air resistance and thereby decrease fuel consumption. At the same time they serve as side 

under-run protection which is a legislated feature that ensures that pedestrians and cyclists do not get 

trapped underneath the semi-trailer. The legislated under-run protection can be achieved by just fitting 

simple cross beams alongside the length of the semi-trailer which is a much cheaper solution but on 

the other hand does not deflect air. Due to the fact that transport companies in China are price sensitive 
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it is proposed that the best solution would be to offer side skirts as an extra option for the companies 

that think in a long term perspective and does not consider purchase price to be the main issue when 

investing in new equipment. It is however proven that with the right design, a side skirt could be paid 

off within a couple of years by reduced fuel consumption. Side skirts differ in price but are available 

in the range of € 2 – 5 000 depending on a number of factors, aerodynamic properties being the main. 

See Figure 30 for the difference between side skirts and a simple side under-run protection. 

 

Figure 30 - Side under-run protection options [22] 

Measures of the trailer are proposed to be; 14 600 mm long, 2 550 mm wide, 4 000 mm high. If a flat 

model is used (without a lowered frame) and the floor is 1 050 mm above the ground the loading 

height will be 2 900 mm. With 50 mm thick walls a loading volume of 103 m
3
 would be achieved. 

With these measures and specifications, a target weight level for the semi-trailer should be slightly 

above the European standard box model weight per meter (625 kg / m) as foldable side doors are 

heavier than a regular side wall. This means that a target weight for this semi-trailer is around 9 500 kg 

(or around 651 kg / m), about 1 348 kg lighter compared to if the current semi-trailers on the Chinese 

market were to be compressed to legal measures. 

A summary of these specifications can be seen in Table 5. 

Aspect Specification 

Body type including doors Box body with foldable side-doors 

Suspension Air-suspension 

Brakes Disc brakes 

Axles 3 axles 

Kingpin Kingpin #50, 2 040 mm front overhang 

Tires Super single tires 

Support legs Flat 

Extra equipment Odometer and spare tire holder,  

Overall design (l ‧ w ‧ h), weight (14 600 mm ‧ 2 550 mm ‧ 4 000 mm), 9 500 kg 

Table 5 - Proposed specifications 
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4.3 Validation of segments and design proposal 
To validate findings and suggestions presented in the sections above, validation interviews were 

conducted, the result of which are presented below. 

The market description is according to revisited transport companies correct in all major aspects with 

only small comments regarding details and specific aspects concerning only the specific companies.  

One aspect that all four companies commented on regarding the segmentation was that transport 

companies in the Chinese industry cannot niche themselves towards solely either being a volume or a 

weight focused transport company. They argue that the only possible solution today is to mix the 

cargo as the market is too competitive to be able to afford an extreme niche in either direction. 

Conclusions that can be drawn from the discussion above is that the mixed segment is the biggest and 

transport companies that where categorized in other segments associates themselves with 

characteristics of the mixed segment as well. It could here be argued that the other two segments do 

not exist at all based on these interviews. However it is here argued that the segmentation is valid but 

that transport companies does their best to increase profits by accepting goods with different densities 

as much as possible regardless of what segment they mainly belong to. 

Transport companies agreed with proposed specifications on suspensions, brakes, axles, kingpin and 

support legs. However concerns where expressed regarding some of the extra equipment, body type, 

tires and the overall design. 

Regarding extra equipment transport companies agrees that an odometer is a good solution, that side 

skirts should be offered as extra equipment for those that deem it to be a worthwhile investment and 

that pallet boxes are unnecessary at the moment. However views regarding a spare tire holder differ. 

Some companies argue that it is a necessary equipment to ensure a high uptime while some companies 

argue that a spare tire holder is an unsafe solution of transporting extra tires as they are easy to steal 

when stored underneath the semi-trailer. Therefore it is proposed that a spare tire holder is offered as 

an optional extra if transport companies have a need for it. To do this change will not affect the overall 

design or production time in a negative way as a spare tire holder is fitted underneath the semi-trailer. 

If the frame is designed with pre-drilled holes for mounting of the spare tire holder, it also enables the 

equipment to be retrofitted if a company for some reason needs it in a later stage. 

Concerns about a box as the chosen body regarded different materials that could be used for the body. 

Concerns have been raised that the composite material used for most box bodies in Europe does not 

exist in China at the moment. Therefore it will be expensive both initially and to repair if it is 

damaged.  

Further concerns have been raised regarding safety and how a box body will compare to the Chinese 

container standard used today in the case of an accident. Transport companies argue that only a small 

part of the goods is damaged if a container semi-trailer is in an accident and fear that a larger part will 

get destroyed if a box model is involved in similar situations. However by designing a semi-trailer 

with better brakes and suspension, safety properties increases which thereby reduces the number of 

accidents. Upsides mentioned with a box body type is that brand awareness will increase as a smooth 

side, compared to corrugated steel, will make it easier to fit a good looking logo onto the side of the 

semi-trailer. 

An evaluation of arguments proposed for different body types renders that a box model is the right 

decision but that further investigation is required to determine the type of material that should be used 

and implications that choice will have in terms of price, safety, availability and serviceability. 
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Proposed solution with foldable side doors was considered a good idea, given that it is a legal solution 

and that it does not increase the price too much. After consulting an expert of Chinese road transport 

law, ACEAE1 from ACEA (European Automobile Manufacturers Association, which is an association 

that works in close contact with persons involved in developing laws and regulations for the road 

transport industry in China), it was confirmed that no laws exist regarding the design of the wall itself. 

Therefore, foldable side doors are proposed as the best solution even though that will increase the 

price and weight compared to a solid wall without doors and that logistic centers at the moment are not 

fully adapted for loading from the sides. 

As transport companies are aware of the fact that fuel consumption is a significant part of total 

expenses and how tires affect that, they agree with the idea of using super single tires instead of dual 

tires. However, regulations in China demand that each tire type has a certificate to be allowed for use 

on Chinese roads. As super single tires currently are not in use in China, that type will have to be 

approved prior to a definite decision to specify a semi-trailer with that type. It is therefore proposed 

that super single tires are used as a goal and optimal solution, but with a note that discussions with tire 

manufacturers regarding type approval will have to be started as soon as possible to see if there are 

any plans to introduce that tire type on the Chinese market at the moment or what it would take to do 

so. 

The last proposed design changes are overall design and specifically the measures of the semi-trailer. 

Due to the fact that legislations in China are randomly enforced in different provinces and that a 

majority of transport companies (everyone observed in this thesis) exceed legislations of allowed 

length, width and/or height of semi-trailers, a skeptic attitude have been shown towards the volume 

reduction implied by obeying Chinese law. One reason for this skepticism towards a decreased volume 

has to do with the fact that two of the revisited companies were defined as volume sensitive companies 

and thereby prone to want to keep a high volume. Suggestions proposed have been to investigate how 

much more load volume could be obtained by lowering the frame and what implications that would 

have in terms of drivability and durability. Another suggestion was to simply supply a container semi-

trailer which would enable transport companies to use their current containers on top of a smaller 

frame. The last suggestion have been omitted due to the fact that the overall target with this thesis is to 

provide a semi-trailer that is optimized towards both the needs of transport companies as well as 

Chinese law. Choosing that option would indirectly imply that Scania believes that the current 

situation with illegal vehicles is sustainable and that they encourage it, which is against core believes 

of Scania. The first suggestion however, to lower the frame and thereby gain volume is a technique 

used in Europe today and an option worth investigating further. There are however too many and too 

technical aspects that needs to be investigated to give a final decision regarding this for the scope of 

this thesis. Among the issues are; strength of the frame and how that would be affected, restrictions in 

how a semi-trailer of that type could be loaded etc. 

The result of the updated design after changes in specifications based on the revisited transport 

companies’ opinions would result in a vehicle with better adaptation between tractor and semi-trailer. 

Although technical aspects still need to be determined, a rough sketch of how an optimized vehicle for 

the Chinese transport industry could look like is presented in Figure 31. This figure can be compared 

to the Chinese average vehicle in “Figure 21” on page 22 and the vehicle from Europe in “Figure 23” 

on page 24. 
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Figure 31 - Optimized vehicle combination 

The reason that there are more positive numbers in Figure 31 is due to that the weight distribution has 

been optimized so that the overload an average transport company loads has been distributed over 

more axles. Although more axles are overloaded, service and maintenance costs will decrease thanks 

to this and fines will not increase as those are based on GVW and not the weight of individual axles. 

Further improvements can be seen in a reduced gap, from 1 526 mm to 1 133 mm which is the 

minimum with optimized front overhang and fifth wheel position in combination with a three axle 

tractor with an axle distance of 3 300 mm. This gap is still bigger than for the vehicles in Europe, but 

as laws and standards are designed in combination with the targeted segment where weight is a 

bottleneck, six axle vehicles are needed.  

Total weight has been reduced from 54 000 kg to 51 500 kg by a reduction of the semi-trailers curb 

weight from 12 000 kg to 9 500 kg, in part achieved by the fact that it is shorter than current standard 

but also by using lighter materials. Reduction of length to legal requirements from 16 154 mm to 

14 600 mm results in a vehicle total length of 17 996 mm which is within the legislated 18 100 mm.  

Turning radius, although not shown in Figure 31 is within legal limits. This is however a result of 

where the axles of the semi-trailer are placed. This position will need to be optimized by technical 

experts to ensure optimal drive capabilities and weight distribution properties. Moving axles closer to 

the tractor reduces turning radius but at the same time poses a risk that a semi-trailer tips over when 

loaded from rear doors. 

4.4 Options for supplying a semi-trailer to the Chinese market 
In this section, three possible solutions for supplying the Chinese market with a semi-trailer are 

presented. They are discussed one by one as to present possible solutions. It should here be noted that 

the scope of this thesis limits the depth of these investigations and that a more structured business case 

is needed for a decision on which type of production method would be best. This will also differ 

depending on the company that wants to produce it and that company’s assets, production facilities 
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and long term strategy. These alternatives are based on that an international company wishes to supply 

it on the Chinese market with proposed specifications. 

4.4.1 Local partner company 

The first alternative is to start a partnership with a local semi-trailer manufacturer in China with which 

a company can create a joint venture. This alternative will minimize economic risk since the partner 

company can be responsible for the quality of the semi-trailer and handle the after sales market 

through their own service network. A collaboration of this kind is fairly easy to set up. 

Downsides with this proposal are that a semi-trailer through a joint venture will imply that they both 

will have to rely on each other in terms of quality. In a long term perspective the Chinese partner 

company could also use learned technology to offer their products to competitors of the other, which 

would reduce the benefits for the joint venture. Another downside is that profits and insights in the 

industry will have to be shared with the partner company which then might be used by that company 

to help competitors. 

4.4.2 International manufacturer 

A second alternative is to start a partnership with an international semi-trailer manufacturer. All of the 

issues with a local partner need to be considered for this alternative as well. A partnership of this type 

will take a little longer to get in place due to Chinese import laws which require certificates and 

permits in order for a company to be allowed to import and sell products in the country given that the 

chosen company does not already have the necessary documents or a production facility in China. 

Price levels will in this case be affected negatively if the semi-trailers are imported from another 

country due to import taxes and generally higher price levels on products manufactured outside of 

China.  

Upsides compared to the first alternative is that the number of possible partners increases significantly 

if the scope is broadened from only looking at domestic companies which will make the quality easier 

to guarantee. Another big upside of choosing an international partner is that the scope of the 

collaboration can, if proven successful, fairly easy be extended to other countries as well thanks to an 

international connection and that company’s networks. 

4.4.3 In-house manufacturing 

A third option is to start up a semi-trailer production in-house. This option requires more capital from 

the company’s part and poses a bigger economic threat if not successful as a setup of a production line 

would be necessary which is costly.  

Another downside is the timeframe. A new product sold in China will require new certificates and 

permits. Once that process is completed, a production plan for the new product will have to be set. 

This includes a number of aspects. For instance suppliers, location of production facility, production 

capacity, price levels etc. needs to be chosen, calculated and optimized. These aspects are all time 

consuming and will increase the time from idea to a complete vehicle solution compared to the other 

options. This can however be viewed as an opportunity as transport companies in China are at the 

moment reluctant to buy shorter semi-trailers than the ones they use today as discussed before. 

Therefore the time it would take to get these aspects and a complete product in place would be able to 

coincide with when longer semi-trailers are replaced with the new standard. 

An upside with this option is that all profits and control over the product would belong to the 

producing company. 
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4.5 Potential threats and issues 
A feasibility discussion is here presented to highlight issues that transport companies and other 

persons have risen regarding this project. Some of the topics have been briefly discussed above but is 

here presented in a clearer and more structured way. 

As discussed under the heading “Segmentation” on page 25, business cases shows losses for both the 

volume sensitive and mixed segment if compared to semi-trailers used today. Based on that and 

interviews with transport companies it is clear that no customers want to switch to a smaller semi-

trailer sooner than they have to. 

This problem will however, as the law is written today, in part solve itself during a fifteen year period 

where current longer versions are phased out. The reason that it simply not is a matter of time is due to 

three reasons. 

1. One option that transport companies can choose to utilize is to simply move their custom-

made, too long containers from the 53 feet (16,15 m) frames they use today to a 48 feet (14,6 

m) frame instead. This is possible as Chinese road police only consider the frame itself and not 

the container to be a part of the semi-trailer. 

This will however affect loading capability in the container as it will protrude from the frame 

more than it does today which will weaken the structure. An option to solve that problem is 

that transport companies simply custom makes another container that could be used on a 48 

feet frame with a smaller volume than today, but still with a bigger volume than the proposed 

design. 

2. As the Chinese economy slows down and manufacturers still have a stock of 53 feet semi-

trailers it is hard to foresee when the shift to 48 feet semi-trailers will happen. One of the 

companies interviewed during the validation part of this thesis also stated that some 

companies still manufacture 53 feet semi-trailers and simply tell the government that these 

were produced before the law came into effect. It is however unclear how widespread this is 

and for how long it will be able to go on. 

3. GB 1589-2004, the Chinese legal document that restricts dimensions of vehicles is currently 

undergoing changes where different companies and persons lobbies to get certain aspects 

changed to fit their products or services better. Many transport companies and other 

companies’ tries to get the ban against 53 feet semi-trailers revoked. If that happens there is a 

risk that having invested time, effort and money in developing a product to current legislations 

would be to no use. Legal expert, ACEAE1, who works closely with the group in charge of 

the law however suggested and indicated that the 53 feet ban will not likely be revoked. He 

developed it further and stated: 

“If a semi-trailer is to be produced or designed today, that manufacturer should follow 

current laws regarding length” 

 “…a manufacturer should also look at international standards regarding interchangeability 

as those aspects are of interest in the current debate regarding revising the GB1589-2004 

standard” 

 



Long-haulage transport in China 

 

 41 

Another issue is price and sales volume and whether or not the industry is ready for, and accepts 

changes to, a modern semi-trailer with the increased purchase price that will entail. Indications from 

interviewed customers show that they are aware of what happens in Europe and the U.S. where 

modernized semi-trailers are being developed with improved frame designs to further reduce weight 

and with other specifications than what is used in China today. An interest is shown towards that 

development but with hesitations regarding purchase price even though they do realize that a slightly 

higher purchase price will likely be better in the long run if specifications of the semi-trailer are better. 

Therefore sales volumes will likely be low in an initial stage before long term benefits of an improved 

semi-trailer can be shown and the market matures. With low estimated sales numbers, finding a 

partner company will get a lot tougher. To get a product on the market quicker, a suggestion is to 

supply transport companies with a couple of test models that they can use and evaluate in terms of 

how much fuel that can be saved, handling, loading and overall economy. 

The last issue presented in this discussion is the Chinese government. As discussed above, the Chinese 

economy has slowed down during the spring of 2012. If the Chinese government does not act, a 

decrease in production can follow which directly affects Chinese transport companies and their 

possibilities to modernize their vehicle fleet. 

Another aspect with Chinese government/provincial law enforcement is how it chooses to implement 

laws in the future. As long as it is more beneficial to transport goods with illegal vehicles it will be 

hard for transport companies to compete in a fair way as discussed under the heading “Typical 

Chinese ” on page 19. Therefore the feasibility of introducing a semi-trailer in accordance with legal 

measurements rests on government decisions and how laws will be uphold in the future. 

4.6 Answer to research questions 
This section summarizes results presented throughout this thesis in a systematic way by answering the 

questions stated under the heading “Purpose and research questions” on page 2. First, the main 

research question is answered and after that sub questions are answered very briefly. 

 How does the Chinese transportation industry operate? 

The Chinese transport industry is immature in many ways compared to the European market. Biggest 

differences between the two markets on a daily operations level are how goods is handled, semi-

trailers used and compliance with local legislations. 

In China, a majority of goods transported with long-haulage vehicles, are loaded piece by piece as 

bulk cargo instead of on pallets, as is the most common method in Europe. The reason for this has to 

do with salary levels where it today is more beneficial for transport companies to maximize available 

volume in their vehicles instead of saving time on loading/unloading procedures and thereby cut down 

on salary costs. This is successively changing as salaries in China rises and customers demand a safer 

transport of their goods. 

Semi-trailers can differ in many ways. The most common model in China for long-haulage 

transportation in the high-end segment is a version of a container semi-trailer where a custom-made, 

big container is permanently fitted on the frame, only removed for annual checkups by the 

government. This enables transport companies to increase volume and thereby also their income. 

However, this method of hauling goods entails some problems as the weight of current semi-trailers is 

way above a European average, the length is above Chinese law and the adaptation towards the tractor 

is poor. As a result, high fuel consumption, ineffective handling of goods and increased wear on axles 

and other key components can be observed. 



Long-haulage transport in China 

 

 42 

o What differences are there in the European industry compared to the Chinese? 

It operates quite differently from the Chinese industry. The market is standardized in vehicles used and 

legislations are upheld rigorously by governments. 

o What types of semi-trailers are there? 

There are a number of semi-trailers, some of which have not been covered in this study. Semi-trailers 

considered are; flatbeds, stake, box and curtainsiders. 

 Which is the key segment in the long-haulage transport sector in China? Which is Scania’s 

key segment? 

Three segments can be identified in the Chinese market; a weight segment that mainly transports 

heavy cargo with weight as main bottleneck, a volume segment which mainly transport low density 

goods and consequentially volume is the bottleneck in this case and the last segment which transports 

mixed cargo with both volume and weight as bottlenecks. The volume sensitive segment shows a 

negative business case whereas both the mixed and weight segment can be shown to profit by an 

improved semi-trailer where the weight segment shows the best results. 

After an analysis of the segments it is in this thesis however debated that the mixed segment is of 

particular importance for several reasons. Firstly, a majority of the interviewed transport companies 

state that they struggle with both weight and volume at the same time, thereby categorizing themselves 

as belonging to the mixed segment. Secondly, observations and data together shows that transport 

companies has a high filling rate (in average 95 %) together with a high payload (average GVW is 

54 000 kg). A third aspect is market competition where several companies’ debate that they need a 

mix of cargo in order to survive in the competitive market and that the companies do not niche 

themselves and instead haul goods from a variety of customers with a varying density of the cargo 

they want to transport. 

The mixed segment loads most of the cargo in a piece by piece manner as bulk cargo and in some 

instances uses pallets when their customers’ demand a safer transport. Semi-trailers are loaded in one 

logistics center and then transported nonstop to another where the cargo is unloaded and then further 

distributed to the customer with smaller distribution vehicles. 

Based on this, the mixed segment is the key segment, both for the market in general and for Scania. 

o What does that segment transport? 

The key segment transports a variety of goods that is mixed in density. Light goods is often electronic 

components and heavy goods could e.g. be textiles.  

o How do they transport, load and unload their goods? 

Transportation in that segment is done with a tractor and a semi-trailer over distances varying from a 

couple of hundred to a couple of thousand kilometers. Loading and unloading is done manually to 

increase load volume. 

 

 



Long-haulage transport in China 

 

 43 

 Which type of semi-trailer would be best suited to fit the key segment? 

o What features of a semi-trailer would improve Chinese transport companies’ total 

operating economy? 

The best possible solution, from the transport companies’ point of view would be an even longer, 

wider and higher semi-trailer which at the same time weighs less. This is however against Chinese law 

which limit a semi-trailer to be 14 600 mm long, 2 550 mm wide and 4 000 mm high. As volume is 

one of the bottle necks that transport companies in the mixed segment faces, those outer measures are 

proposed to be used for the outer measures on the optimized semi-trailer with a wall thickness of 50 

mm using a box body as body type. This would, provided that the floor of the semi-trailer is 1 050 mm 

above the ground, give a load volume of 103 m
3
. Foldable side doors is the best solution as that eases 

loading and unloading procedures and also ensures that palletized loading with forklifts is possible in 

the future when that way of loading will become more common. Target weight should be 9 500 kg 

which is about 1 348 kg lighter compared to if the average Chinese semi-trailers today was 

compressed to the same measures. 

Regarding specifications of components it is proposed that a semi-trailer should be equipped with:  

 A 50 # kingpin, placed with a front overhang of 2 040 mm to minimize the gap between cab 

and semi-trailer. 

 Air suspension, to provide a modern semi-trailer which also reduces the curb weight 

significantly. 

 Disc brakes, to save weight and to make an improvement of the Chinese transport industry 

standard today. 

 Super single tires, to reduce friction against the road and thereby decrease fuel consumption. 

 Flat support legs, as this is the standard today and that there is no need for a switch to support 

legs with wheels as the Chinese transport industry does not ship semi-trailers on ships at the 

moment. 

 Side skirt and spare tire holder are proposed to be offered as extra equipment as some 

customers see a need for it while others only regards it as cost increasing equipment which 

they do not really need. 

o How could a semi-trailer of that type be supplied to the Chinese market? 

A semi-trailer with proposed designs could be supplied to the Chinese market in three ways from an 

international company’s point-of-view: 

 With a local manufacturer in a joint-venture. 

 International manufacturer partnership. 

 In-house manufacturing where all risks but also all profits and knowledge stays within the 

own company. 
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In summary there is a big market potential for an optimized semi-trailer in the Chinese market where 

improvements could be made by modernizing the equipment to a standard closer to what is used in 

Europe today. 

However there are risks that affect whether or not the market will accept a semi-trailer of this type. 

Chinese economy has slowed down during the beginning of 2012 which can be observed in the 

demand of semi-trailers. This means that the stock of 53 feet (16,15 m) semi-trailers at current 

manufacturers might last longer than previously expected which in turn makes it hard to predict a date 

when a demand for shorter, legal semi-trailers will rise. 

Another issue is that laws are changing in China where several different players try to lobby for their 

solution and the reason that the law should change according to their wishes. Therefore it is a risk that 

laws change before a product adapted towards the Chinese market even reaches it. 

5 Conclusions and future work 
As long as the government does not uphold the laws harder and more consistently, both in terms of 

vehicles used but also in terms of what types of semi-trailers that still are being produced according to 

some transport companies, it will be hard to produce and sell a legal semi-trailer on the Chinese 

market. 

The recommendation is that the project continues to investigate the remaining issues from a 

quantitative point of view where deeper analyses are conducted to weigh different production options 

against each other. As necessary steps will take time to investigate, government directions will likely 

be clearer before any economically substantial decisions will have to be taken. There is a big market 

with potential benefits but with some issues that will have to be monitored. A big upside that Scania 

benefits from is that by this thesis, a knowledge regarding the situation has been created where Scania 

is in a position ready to act, if and when an opportunity to enter the semi-trailer market presents itself. 

If it is suggested that this project continues from this stage, it should proceed to a more operational 

level, examining more quantitative data. This would require further investigations of four main areas. 

Firstly, a quantitative analysis should be conducted where segment sizes are validated. All qualitative 

data discussed in this thesis points to that the mixed segment is the biggest. However a statistically 

valid analysis could and should confirm these results. Business cases shows that the weight sensitive 

segment can benefit the most from an optimized semi-trailer. If that segment is big enough for a 

potential startup of semi-trailer production, it would be easier to succeed in that segment through 

bigger benefits for transport companies. 

Secondly, technical specifications have to be improved, verified and approved for use in China. This 

will require that a dialog with tire manufacturers is started as soon as possible to confirm which tires 

could be specified. An investigation for which Scania components that could and should be used and 

necessary adaptations of those should be started together with approval processes for using them in a 

semi-trailer in China. It should also be investigated how much volume could be gained by lowering 

the frame and the implications that would have on drivability on Chinese roads. Technical details are 

also yet to be determined and specified such as load securing options and lights in the semi-trailer. 

Thirdly, a business plan will have to be set with goals and estimations of sales volumes to set the 

framework. This should include a price estimation and a deeper understanding of processes behind 
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lawmakers in China as outcomes from law changes will heavily affect the feasibility of this project. If 

laws are changed a revised design might have to be implemented. 

Fourthly, the chosen method for supplying a semi-trailer will need to be investigated more thoroughly 

with a quantitative analysis where sales numbers, risk and benefits are weighed in a deeper and more 

systematic manner. If the suggestion to use a partner company is deemed to be the most beneficial, a 

partner interested in preconditions set from the first three aspects will have to be found. Quality, 

capacity, sales and service networks etc. needs to be evaluated to find the most suitable partner. When 

developing a production plan with the partner company it is also suggested that benefits from Scania’s 

production system (SPS) and if it could be incorporated in the production should be investigated. By 

succeeding with that, a product could be offered to customers based on a modular system where 

changes easily can be made within the production line based on customer requirements. 

An additional topic that would be interesting for future work is to investigate how Chinese roads 

would be able to handle two semi-trailers coupled together with a tractor as one vehicle, thereby 

enabling transport companies to load more on each trip. This would reduce CO2-emissions and enable 

China to improve and streamline their transport industry. Road quality and necessary legal adaptations 

in combination with a standardized vehicle configuration should be investigated with Australia as a 

benchmark where longer vehicles are allowed today.  
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6.1 Interviews 
Interviews are sorted by date and listed as follows: 

Interview purpose, Company name (censored abbreviation), Company’s main business, # employees, 

Position of interviewee, Date, City/Region, Country. 

 

Transport company interview, Company 17, Transport company, N/A, Manager, 2012-01-12, Beijing, 

China. 

Chinese market interview, SCN, Truck manufacturing, N/A, Strategic Director, 2012-01-16, Beijing, 

China. 

Transport company interview, Company 6, Transport company, 2 000, Region Fleet Manager, 2012-

02-07, Guangzhou, China. 

Transport company interview, Company 10, Transport company, 2 000, Senior Manager Operations 

Department, 2012-02-07, Guangzhou, China. 

Transport company interview, Company 2, Transport company, 30 000, Region Fleet Manager and 

Region Fleet Manager, 2012-02-08, Guangzhou, China. 

Transport company interview, Company 3, Transport company, 4 000, Region Fleet Manager, 2012-

02-09, Shenzhen, China. 

Transport company interview, Company 5, Transport company, 1 000, CEO, 2012-02-09, Shenzhen, 

China. 

Transport company interview, Company 4, Transport company, 7 000, Vice President/Secretary of the 

Communist party, 2012-02-16, Fuzhou, China. 

Transport company interview, Company 9, Transport company, 4 000, Vice General Manager, 2012-

02-16, Fuzhou, China. 

Transport company interview, Company 1, Transport company, 200, CEO, 2012-02-20, Huzhou, 

China. 

Transport company interview, Company 7, Transport company, 350, Fleet Manager, 2012-02-20, 

Huzhou, China. 

Transport company interview, Company 8, Transport company, 200, CEO, 2012-02-22, Shanghai, 

China. 

Transport company interview, Company 16, Transport company, 17 000, Line Haul Biding Senior 

Manager at the Operations Department, 2012-02-22, Shanghai, China. 

Semi-trailer manufacturer interview, CTM, Manufacturing of lightweight steel components, N/A, Vice 

President, General Manager, Deputy General Manager and Director/General Manager, 2012-03-08, 

Longkou, China. 

Transport company interview, Company 14, Transport company, 150, CEO, 2012-03-12, Huissen, 

Netherlands. 
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Side skirt and aerodynamics interview, DSSM, Side skirt manufacturer, 3, Managing Director and 

Technical Director, 2012-03-12, Delft, Netherlands. 

Transport company interview, Company 13, Transport company, 1 700, Fleet manager, 2012-03-13, 

Tegelen, Netherlands. 

Truck manufacturer interview, STC, Truck manufacturing, 80, Head of Sales and Development, 2012-

03-16, Svealand, Sweden. 

Truck manufacturer interview, SS, Truck manufacturing, N/A, Department Managing Director, 2012-

03-20, Södertälje, Sweden. 

Transport company interview, Company 15, Transport company, 55, CEO, 2012-03-22, Södertälje, 

Sweden. 

Transport company interview, Company 12, Transport company, 50, CEO, 2012-03-28, Helsingborg, 

Sweden. 

Body builder interview, SBB, Body manufacturer, 140, Sales, 2012-03-28, Götaland, Sweden. 

Validation interview, Company 5, Transport company, 1 000, CEO, 2012-05-11, Shenzhen, China. 

Validation interview, Company 11, Transport company, N/A, Vice President, 2012-05-11, Shenzhen, 

China. 

Validation interview, Company 4, Transport company, 7 000, Fleet Manager, 2012-05-14, Fuzhou, 

China. 

Validation interview, Company 9, Transport company, 4 000, General Manager, 2012-05-14, Fuzhou, 

China. 

Chinese law interview, ACEA, Legal/strategic monitoring and development, N/A, CV Working Group 

Manager, 2012-05-18, Beijing, China. 

  



Long-haulage transport in China 

 

 51 

7 Appendices 

Appendix A – GB1589-2004 
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Appendix B – Registered semi-trailers in China 2010 

 

* A note to this chart is that “box” is the category for modified container semi-trailers in China and 

“Container” is a regular container semi-trailer. 

 

 

 

These numbers are based at internal reports from Scania China. [23] 
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Appendix C – Palletized or manual loading 
To determine whether or not palletized or manual loading is more beneficial and how much transport 

companies loses or gains with the two different methods, a comparison has been conducted based on 

numbers from customer interviews and estimations of salary levels and work hours.  

Aspect Value Unit 

Price per m
3
 / km: 0 CNY 

Salary for logistic center staff / month: 3 000 CNY 

Hours / month for logistic center staff: 200 Hours 

Hours needed to load and unload one time manually: 9 Hours 

Hours needed to load and unload one time with pallets: 0,5 Hours 

Persons involved in the procedures: 4 # 

Height of pallets: 0,144 m 

Dimensions of load area: 14,5 •2,45 m (l •w)  

Average filling rate 95 % 

Income / m
3
 / km 0,0869 CNY / m

3
 / km 

Distance per trip 1 445 km 

Average distance covered /  year / vehicle 365 000 km 

Cost / hour for logistic center staff: 

3 000 / 200 = CNY 15 / hour 

Cost per load and unload procedure: 

Manual: 

15 • 9 • 4 = CNY 540 

Pallets: 

15 • 0,5 • 4 = CNY 30 

Saved salary costs by using pallets: 

540 – 30 = CNY 510 

Volume lost by using pallets: 

It is here assumed that 100 % of the load area is covered with pallets and that 95 % of that volume 

would be used for loading goods (average filling rate). 

14,5 • 2,45 • 0,144 • 0,95 = 4,83 m
3 

Lost income by using pallets: 

4,83 • 0,0869 • 1 445 = CNY 606,5 

Gained income by loading with pallets per trip: 

510 –  606,5 = CNY -96,5 

Trips / year: 

365 000 / 1445 = 252,6 

Total loss: 

96,5 • 252,6 = CNY 24 376 

Results shows that transport companies, today, lose around CNY 24 376 / tractor / year by switching 

to palletized loading. A number of factors will affect how this result will change over time, the most 

substantial of which are discussed briefly below. 
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Salaries 

Increases in salary levels will make it more beneficial to use palletized loading as more money could 

be saved for each load/unload procedure. 

Equipment 

If a transport company does not have a logistic center with a layout adapted for palletized loading, 

forklifts and/or pallet pullers, the cost of obtaining necessary equipment will reduce the benefits of 

loading with pallets. 

Average distance 

If companies changes the average distance for long-haulage transports, the income will change 

accordingly. A shorter distance will benefit palletized loading whereas a longer distance will benefit 

manual loading. 

Demands from customers 

If customers demand faster delivery of their goods, transport companies can either drive faster or 

handle the goods more efficiently while in the logistic centers to decrease the lead time. Driving faster 

will increase fuel consumption and result in only small time benefits. A more efficient handling of the 

goods will on the other hand substantially decrease the lead time while at the same time save money 

through decreased salary costs. 

The pallets 

If goods are packed on pallets, a lower filling rate is to be expected since one customer with one pallet 

might not have enough goods to fill a pallet from floor to roof in the semi-trailer. The method in which 

transport companies charges customers in the future will therefore affect how the income is changed. 

A common method of charging customers is by loading area instead of volume.  

Staff 

Depending on how contracts with logistic center staff are formulated, a transfer period from when 

methods are switched to when staff is phased out is unavoidable. 

 


