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Abstract 

Background 

The increasing levels of carbon dioxide (CO2) and its impact on all the living 

organisms and atmosphere together with a growing awareness and pressure from society 

has evolved in an environmentally friendly and sustainability driven movement in all 

business activities. Companies are evaluated by their partners and consumers according 

to their environmental footprint. Due to the fact that most of CO2 emissions from 

transportation activities come from road freight transportation there are many already 

existent and emerging practices to implement in the area. Unfortunately newly 

industrialized countries do not implement any environmental practices due to wrong 

assumptions of their costs or lack of knowledge. Latvia is one of them.  

Purpose 

Therefore the purpose of this study is to explore currently most commonly used 

sustainable practices of road freight transportation in order to reduce CO2 emission 

levels and suggest feasible practices for small and medium-sized logistics enterprises in 

Latvia. 

Method/approach 

 A quantitative approach was used to gather the data for the purpose of the study 

via Internet questionnaire to be able to reach leading road freight transportation 

practicing companies worldwide and find out the practices and reasoning behind their 

implementation on CO2 emission level reducing practices.  

Findings 

 All the respondents that filled the questionnaire use some sustainable practices 

but no generalizations of the whole population can be drawn from the data. Most 

commonly used practices are logistics‟ software usage, fill optimization and back-

loading. Even though there are many implications and barriers to fully implement these 

practices in Latvian small-and-medium sized logistics companies, these three are the 

most likely ones to bring results and be implement at this point in time and current 

labour, financial, management and social environment in Latvia. Nevertheless a lot of 

improvement in terms of communication, skilled labour and environmental awareness 

among both companies and society must be done. 
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1 Introduction 

In the background section a brief explanation of carbon dioxide (CO2) and its impact 

on the world will be given to ilustrate the importance of the need of its reduction. 

Followed by a clarification how and to what extent the road transportation activity of 

logistics is related to and responsible for CO2 emission level creation in the 

atmosphere. Government’s regulations on the subject are introduced and the reasons 

for green logistics movement’s evolvement explained. The background section is 

finilized by an introduction of Latvian market and an explanation why road logistics 

sector within it lacks  sustainable practice implementation. The first part is concluded 

with the research problem, purpose, research questions, perspective and core 

definitions to show the focus and goals of the thesis and introduce the reader to the 

subject. 

1.1 Background 

Carbon dioxide (CO2) is a naturally occurring gas, also a by-product of 

burning fossil fuels from fossil carbon deposits, such as oil, gas and coal, of burning 

biomass and of land use changes and other industrial processes. It is the principal 

anthropogenic greenhouse gas that affects the Earth‟s radiative balance. It is the 

reference gas against which other greenhouse gases are measured and therefore has a 

Global Warming Potential of 1 (IPCC, 2008). According to the latest observations by 

National Oceanic and Atmospheric Administration (2009), global carbon dioxide 

(CO2) concentrations in atmosphere currently stand at 387 parts per million (ppm) and 

continue to grow at annual rate of around 2ppm. Human wellbeing has improved 

steadily, hand-in-hand with industrialization and manufacturing. There is a strong 

positive correlation between the increase of living standards and global warming 

(NGWE, 2011). The growing amount of CO2 in the atmosphere has been one of the 

main reasons of global warming and CO2 level contributes to about 12% of the total 

greenhouse gases in the atmosphere (NGWE, 2011). Over the last 100 years 

temperature on the global surface has increased by over one degree Celsius. Such an 

increase has caused a raise in sea level by five centimeters on average (National 

Oceanic and Atmospheric Administration, 2009), which has caused significant 

erosion in countries near sea and ocean shores. The main industries causing the raise 

in CO2 levels are: agriculture, forestry, energy supply, manufacturing and 

transportation. Overall fossil fuel usage is responsible for more than a half of the total 

CO2 emissions (The Global Warming Statistics, 2011). Graph 1 below shows (a) the 
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levels of various greenhouse gases‟ production over the last four decades from 

dominant industries, (b) the percentage of various greenhouse gasses in the 

atmosphere, and (c) the percentage of greenhouse gases production over various 

industries. The graphs illustrate that the CO2 emissions from fossil fuel usage add up 

as the largest and fastest continuously growing part of pollution in the atmosphere. 

The predicted increase in human population of the world over the next decades 

illustrates that with an increased amount of consumers more goods will be consumed 

and services used. The increasing necessity to ensure a supply of tangible goods over 

various geographic areas will have a direct impact on the resources required to meet 

these needs. Transportation is a vital part of every business industry, therefore 

constantly increasing CO2 emission levels. Transportation in 2011 accounts for 13.1% 

of CO2 emissions but summarizing together the aspects of population growth, the 

following inevitable increased consumption and distribution activities it is most 

certainly to rise even further. 

Graph 1 – CO2 Levels and Causes (The Global Warming Statistics, 2011) 

 

During the last 60 years, logistics has been considered as one of the key parts 

of business performance (Palanivelu & Dhawan, 2010). The main reasons for this 

consideration are the economic development and increased social wellbeing brought 

to society by the main logistics‟ activities. However, until recently, these main 

activities were focusing only on the commercial benefits of a business performance 

(Palanivelu & Dhawan, 2010).  Freight transportation causes air pollution emissions, 

greenhouse gases and ozone depleting substances. Increasing concerns have been 

made about freight transportation‟s impact on the environmental pollution. According 
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to the Sterns, the chairmen of London School of Economics‟ Grantham Research 

Institute on Climate Change and on the Environment, report, transportation is 

responsible for 14% of total greenhouse gas emissions, 75% of which come from 

freight land transportation (Stern, 2006.). As can be seen in Graph 2, the climate 

change concerns from ground freight transportation actions are predicted to steadily 

increase their impact according to the future forecasts, making the topic of growing 

relevance. With every five years the climate change concerns of freight transport 

operations‟ activities are predicted to increase their impact on the environment on a 

larger and larger scale. 

Graph 2 – Impacts of Climate Change Concerns on Companies’ Freight 

Transport Operations, (Piecyk M. and McKinnon A., 2010) 

Starting from the 1980s people have recognized the necessity of a growing 

concern of the impact that the increasing production and consumption have been 

making on the environment and the need for its sustainability. Environmental 

sustainability strives to meet the needs of the present without compromising the 

ability of future generations to meet their needs (Environmental Stewardship 

Initiative, 2002). Due to increasing public awareness on environmental issues and 

global warming ever since the decade of 1990s (Armstrong and Kotler, 2000), which 

has lead consumers to expect more from companies in terms of sustainability within 

product development and their physical delivery processes, various governmental 

regulations on the subject have been implemented.  

In 1992, European Union (EU) introduced its first regulatory guidelines for 

truck engines and urban buses concerning emission reductions. Since then, emission 

standards have been and are continuously upgraded to constantly decrease the amount 
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of pollution in the atmosphere. In 2013, EU will apply a new regulation standard level 

– Euro VI, which all logistic companies within the European Union will be forced to 

implement. Countries, such as United Kingdom, have set goals to reduce their CO2 

emission levels by 80% till 2050, which means to return to emission levels equal of 

those as back  in 1900 (Dieselnet, 2009). The table of EU emission standards in detail 

can be seen in Appendix 1. Governments and other stakeholder groups are showing 

more interest into the relationship between environment and logistics, companies 

cannot any longer ignore environmental issues caused by their daily actions. The 

newest EU member countries face additional pressure and challenges in comparison 

to older members because they have to implement completely new and strict 

standards in relatively short time period, which they have never had before. Therefore 

companies have been and are increasingly forced to take responsibility and account 

for their impact on the environment to various stakeholder groups. 

The emerging interest of the relationship between environment and logistics 

from stakeholders has evolved beyond basic government standards and shifted the 

logistics area into sustainable or green logistics movement that cannot be ignored any 

longer by any logistics provider company. In every angle of the business industry 

nowadays, such as manufacturers, credentials, retailers etc., increased focus and effort 

is spent to come in line with ethical sourcing strategies (Kewill, 2008), which also 

includes logistics.  Even though “going green” increases short-term costs for logistics 

companies (such as changing trucks and training the staff to meet environmental 

standards, for example), having environmental issues on the corporate agenda can 

turn into increased profits in the long-run, not only improve a company‟s social 

image. Moreover, it has been already proven that there is a positive linkage between 

financial gains and environmental practices (Logistics Cluster, 2011). Even though 

there are various incentives mentioned why companies choose to implement 

sustainable practices it is unclear which the dominant one is. The relatively new 

discipline of “green logistics” and continuously changing and developing practices 

within it may create a barrier and reluctance of implementation whatsoever. Therefore 

it is important to find out exactly why and how “going green” in road freight 

transportation practices that reach further than regulatory compliance can be 

beneficiary for a company, and which of the practices available at this point in time 

have already showed results.  

Latvia is geographically placed in a fine position for transit. It lies on the 

crossroads between Scandinavia, Russia and European Union. The ground freight 
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transportation sector in Latvia declined during the Global Economic Crisis, but has 

started to grow again (csb.gov.lv, 2011a) as the country and world‟s economies are 

recovering. Even though, Latvia has experienced significant economic growth after 

joining the European Union in 2004, due to its relatively short independence and 

experience of national economy, the main goals of business activities remain – profit. 

Consumer awareness focuses mainly on economic gains and government regulation 

only reaches as far as EU official regulations and restrictions. Therefore, very little or 

non-existent attention is paid to sustainable practices within national enterprises. 

In Latvia, out of 128‟609 registered market sector enterprises, 128‟258 are 

within micro and Small-and-Medium category, which represents 99.7% of the total 

(full table can be seen in Appendix 2) (csb.gov.lv, 2011b). These type of companies 

make up the majority of existing business practices and represent the business 

environment situation most appropriatelly and realisticly for analysis. With making 

change in small-and-medium sized enterprises it could decrease CO2 emission levels 

most efficiency as they represent 99.7% of the total enterprises in Latvia. 

 

1.2 Problem 

As mentioned before, in transportation industry, 75% of the CO2 emissions 

come from ground freight transportation. Without making any changes and 

improvements in the current lifestyles and business activities the predicted CO2 level 

increase in the atmosphere will cause unpredictable results in the future for all living 

organisms regardless of their location in the world. To maintain and develop the 

living standards, countries and their inhabitants will need to find and implement 

sustainable solutions in many of their daily activities. A change and improvement in 

one area does not solve the whole problem but has a positive impact on the overall 

situation. Road freight transportation is one of the sectors that has a direct impact on 

CO2 levels and changes within it can help to save the environment.  

Unfortunately, in newly developed countries, like Latvia, the speed of 

economic growth and spread overshadows the need to implement environmental 

practices. The short-term financial gains are valued higher than the necessity to 

sustaine the recources used to achieve them. In the current economic situation 

sustainable practices tend to be perceived as too expensive for Latvian logistics 

companies (Kilis, 2007), and not included into business decision making processes 

whatsoever. In order to integrate into European Union social and business 
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environment Latvian enterprises need to spend more effort to develop strategies based 

on environmental issues. Without paying great attention to green concerns Latvian 

logistic enterprises could miss integration or lose competitive advantage in European 

business market as it is open between the countries, and as mentioned in the 

introduction consumers are becoming more socially and environmentally responsible 

and demanding than ever before. 

 

1.3 Purpose 

The purpose of this paper is to explore currently most commonly used 

sustainable practices of road freight transportation in order to reduce CO2 emission 

levels and suggest feasible practices for small and medium-sized logistics enterprises 

in Latvia. 

1.4 Research Questions 

 Green practices are perceived as too expensive or luxurious to implement in 

the current market situation in Latvia (Kilis, 2007). In addition, according to De 

Palma and Dobes (2010) no sustainable practices‟ implementation is likely to happen 

if these practices are not going to improve the financial situation of the company, 

benefit the customer or improve the company‟s position on the market or marketing 

advantage. Therefore it is important to find out what makes logistics companies to use 

sustainable practices to begin with. As all green practices require certain amounts of 

investment the industry‟s leading companies are assumed to be the ones who can 

afford to and do invest in sustainability, plus they are more exposed to the public eye. 

Q1: What are the logistics industry‟s leading companies‟ incentives to reduce the CO2 

emission levels?  

 The second question aims to identify which green strategies are used in 

logistics companies at this point in time most frequently. 

Q2: What “green” strategies do logistics companies use to reduce their road freight 

transportation CO2 emission levels? 

 After identifying certain green practices based on the Q2 an analysis of 

Latvian road freight transportation market will be made. 

Q3: Which of the most frequently used CO2 emission levels‟ reduction strategies can 

be implemented by small-and-medium sized Latvian road freight transportation 

logistics companies?  
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1.5 Definitions 

 

Logistics is the process of planning, implementing and controlling the efficient, 

effective flow and storage of goods, services and related information from the point of 

origin to the point of consumption for the purposes of conforming to customer 

requirements (Council of Logistics Management, 1995:2). 

 

Green logistics are the supply chain management practices and strategies that reduce 

the environmental and energy footprint of freight distribution. It focuses on material 

handling, waste management, packaging and transport (Rodrigue et al., 2011). 

 

2 Frame of Reference 

The frame of reference aims to clarify definitions, concepts and theory that have been 

already done on the subject and are of relevance of why and how emission reductions 

are of a difference in ground freight transportation. The frame of reference is 

constructed via funnel approach on the subject and starts with an explanation of 

transportation activities and logistics’ importance in a business in general. Incentives 

of sustainable practices’ implementation in business activities are overviewed to 

define variables for the first research question. Green sourcing as a starting point for 

sustainability’s implementation within an enterprise is explained, followed by a more 

narrow focus on the green logistics area of it. A section with future predictions and 

obstacles on various factors of importance in logistics industry by year 2020 is 

illustrated in addition with suggested sustainable practices to overcome these 

difficulties. This section is used to define variables for research question two. The 

frame of reference section is concluded with barriers and challenges that have to be 

taken into account when trying to implement sustainable business practices in transit 

and newly industrialized countries. 

 

2.1 Transportation 

Distribution is only one of the elements of the entire logistics concept and 

transport is a single element of the actual physical distribution (Lowe, 2002). 

Transportation includes the product movement between manufacturing sites, 

distribution facilities and customers. Transportation consists of three factors that have 

to be taken into account. Operational factors consist of customer, environmental, 
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product and company characteristics. Transportation mode is influenced by the load 

size, density, value, competitive necessity and cost structures. The channel strategy 

choices include the identification of available channels and the interfaces within each 

of them (Gattorna and Walters, 1996). The road freight transportation section is of 

interest in this study. Gattorna and Walters (1996) in their book put emphasis on the 

fact that “the time and place utilities created by transportation are an important aspect 

of customer satisfaction and, therefore, are important aspects of the overall marketing 

offer”. The importance of logistics transport service providers within the supply chain 

is also discussed by Lai and Cheng (2003), pointing out their crucial function to link 

suppliers, manufacturers, sellers and customers. They address the issue that the 

logistics transport service providers must not only focus on organizational 

performance but also on supply chain performance because the supply chain involves 

a complex, expensive and time consuming activities that influence the whole 

performance of a company.  

The performance of logistics is an indication of the advantages of the supply 

chain (Bowersox et al., 2000) as logistics can reduce costs and time, and increase the 

satisfaction of customers by delivering the right product at the right place at the right 

time. Before presenting green logistics and existing models and theories of it, the 

logistics impact and importance on the company‟s performance is going to be pointed 

out introducing possible incentives of why sustainable practices in road freight 

transportation might be chosen to be implemented. 

 

2.2 Incentives of Sustainability 

2.2.1 Cost Savings 

The main goal of transportation is connecting sourcing locations with the 

customers at the lowest transportation cost possible within the constraints of the 

customer service policy (Frazelle, 2002) as mentioned in previous sections. The goods 

transportation activity is the most expensive part of logistics. Rodrigues et al. (2005, 

p. 1) in his paper also states that logistics is “one of the largest costs involved in 

international trade.” Thomas and Griffin‟s research (1996) supports it by showing that 

the single largest part of cost of logistics is transportation expenses, which often adds 

up to a half of the total logistics cost. According to Rushton and Oxley (1991) 

trucking cost is always the highest of all expenses of the total distribution cost. The 

researches mentioned above clearly show the importance and gains of economic and 
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efficient transportation, which can be achieved through sustainable practices and 

therefore can be seen as one of the incentives to become environmentally friendly. In 

addition, logistics costs affect financial performance indirectly as well as directly, 

which is described in the following section. 

 

2.2.2 Possibility of Growth 

A company‟s financial performance is measured by its profitability and return 

on investment in comparison to its competitors (Claycomb et al., 1999; Green et al., 

2004; Green and Inman, 2005). Return on investment shows how well the invested 

amount of money has been used to generate return on the initial investment. 

In 2006 Schramm-Klein and Morschett have stated that the performance of 

logistics is a crucial requirement to marketing performance. The same authors also 

found a positive link between logistics quality and marketing and financial 

performance of a company. The marketing performance has a positive correlation 

with financial performance (Anderson et al., 1994), Green et al. (2006) found similar 

results in their survey of manufacturing firms. In their 2008 research, Green et al., 

found out that “logistics performance is positively impacted by supply chain‟s 

management strategy and directly impacts marketing performance, which, in turn, 

impacts financial performance”. All these findings support the assumption that 

sustainable logistics can lead to an improved financial performance of a company if 

not directly then indirectly through other business performance elements. Increased 

profits and return on investment are good starting points for growth and expansion if 

in line with the shareholders‟ goals. Therefore possibility of growth is considered as 

another possible incentive for sustainable business practices. Financial performance 

though is not the only important area of a company‟s performance; Corporate Social 

Responsibility is another field where transportation can and does play a significant 

role. 

 

2.2.3 Reputation 

Cost reductions or wish for a business expansion are not the only possible 

reasons for green transportation‟s implementation. Increasing government and 

institution restrictions in addition with the growing consumer awareness and demand 

for reduced emission levels play an additional and crucial role. These factors cannot 

be ignored without the suffering of a brand image, reputation, and financial penalties. 
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In 1995 Porter and van der Linde reasoned that investing in sustainability saves 

resources, eliminates waste and improves productivity. Therefore, sustainability 

decreases the environmental impact of a business and raises efficiency, possibly 

creates major competitive advantages in innovation and operations at the same time. 

Various stakeholder groups are demanding more transparency about the 

company‟s actions and impacts on its working environment in addition to its financial 

performance. The growing environmental consciousness among stakeholders is 

pushing the management to integrate sustainability in their daily processes (Azzone 

and Bertele, 1994; Kovacs, 2008). An organization that contributes to sustainable 

development while at the same time creating economic, social and environmental 

gains is called a sustainable organization, this approach is also known as “the triple 

bottom line” (Norman and MacDonald, 2004). The protection of the environment and 

respect of the rights of the company‟s stakeholders are another parts of a sustainable 

organization. It has been stated by Madu (1996, p. 212) that “being environmentally 

correct is not only a social responsibility function for companies, but also a business 

strategy that stands to yield huge profits for companies”. In addition, Dowell et al. 

(2000) have pointed out that as the income of people will increase so will their 

environmental standards, sensitivity and concerns about sustainability.  

Corporate social responsibility‟s (CSR) importance is increasing in the 

organization as a whole, and therefore also in the supply chain management and the 

logistics parts of it. As can be seen over the last decades by the growing “green 

movement” and official restrictions, and accounting systems; the companies can be 

and are held more responsible for their actions. CSR‟s main concept is that a company 

can be held both socially and ethically accountable by all its stakeholders like 

employees, consumers, governments, communities, NGOs, investors, supply chain 

members, unions, regulators, the media, and even the future generations (Maloni and 

Brown, 2006). For example, Ernst & Young LLP in collaboration with the Economist 

Intelligence Unit survey‟s results from 250 C-suite (corporation's most important 

senior executives) showed that in the nearest future about 91% of firms will evaluate 

their suppliers based on their environmental sustainability practices (Robinson, 2008). 

In addition, 79% of consumers in a similar survey have stated that “company‟s 

environmental practices influence the products they would purchase”; even more – 

40% admitted that they would be willing to pay extra for a product that is 

environmentally friendly (Pedersen, 2009). In case of not meeting these requirements, 

logistics companies face the risk of losing key customers on both ends of the supply 
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chain. Hart in his paper (1995, p. 990) even went as far as stating that “in the future it 

appears inevitable that strategy and competitive advantage will be rooted in 

capabilities that facilitate environmentally sustainable economic activity”. Therefore 

it can be concluded that not only economic and efficient logistics but also 

sustainability has both direct and indirect impacts on financial performance of a 

company and cannot be ignored to gain and/or remain sustainable competitive 

advantage and brand reputation. For companies, which took environmental 

perspective into account before pressures of regulations, it is paying off in increased 

revenue as well as customer loyalty and employee retention (Davies and Hochman, 

2007). Brand reputation and its following marketing advantage therefore are 

concluded as another possible incentive for implementing sustainable business 

practices. After deciding if and why to become “green” a company has to know how 

to achieve it. As one of the best starting ways how any company can become 

environmentally friendly sourcing and procurement are mentioned (Turner and 

Houston, 2009). 

 

2.3 Green Sourcing 

 “Sourcing typically entails specifying the right product or service with the 

right characteristics and the right price to provide the best value to the customer 

without creating a disadvantage such as additional cost complexity. Green sourcing 

has the same goals, but seeks to meet customers‟ needs while adhering to an even 

more stringent set of specifications, such as trying to identify opportunities to reduce 

emissions” (Turner and Houston, 2009). 

Green sourcing practices are not very different from the traditional form of 

sourcing. Green sourcing is an augmentation and has a more narrow and specific 

focus on the environmental impact of business decisions (Turner and Houston, 2009). 

Traditionally, when applying a sourcing strategy to a business activity the main 

considerations and decisions are the trade-offs between one material, service or 

supplier and another (Turner and Houston, 2009). The trade-offs are then each 

measured by their values according to financial gains or their impact on customers 

(Turner and Houston 2009). Green sourcing begins with the same concerns, but in 

addition, it also takes into account the environmental impact of a particular choice 

(like transportation, materials, packaging etc.) on the ecological footprint made by a 

product or service (Turner and Houston, 2009). The reason why green sourcing is 

advised as a good starting point for green initiatives is because sourcing, in general, 
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has gained credibility in the C-suite and is in a good position to influence action 

across the organization as a whole (Turner and Houston, 2009). Transparency of all 

actions throughout the whole suppliers‟ network is a necessity for success; it enables 

to fully analyze the entire value chain in terms of cost and environmental impact and 

define the parts of a chain that impact the whole system the most (Turner and 

Houston, 2009).  

Before implementing green sourcing, it is crucial to have a clearly defined 

sourcing strategy already in place within the company. Green sourcing requires even 

deeper insight than traditional sourcing as the choices and alternatives among 

environmentally friendly products and services are very complex and constantly 

developing (Turner and Houston, 2009). Sourcing, from the time being, has been 

associated with cost cutting not as a tool for sustainable practices (Turner and 

Houston, 2009). Therefore, it is still viewed as an incremental part of procurement 

instead of being a separate part of strategic sourcing strategy (Turner and Houston, 

2009). This is one of the main reasons why there are no clear practices defined in 

green sourcing (Turner and Houston, 2009). Even though a complete green sourcing 

strategy of a supply chain cannot happen by only focusing on one business activity, a 

decision made in one link, road freight transportation in this case, will have a direct 

effect on its performance across others (Tohamy, 2009). Therefore, green logistics, as 

part of green sourcing, is one of the ways how to decrease costs, spur growth and 

improve corporate social responsibility for logistics companies while becoming 

environmental friendly through their road freight transportation practices. 

 

2.4 Green Logistics 

A division of logistics proposed by Palanivelu and Dhawan (2010, p. 3) 

consists of five activities: (1) goods transportation; (2) storage; (3) inventory 

management; (4) overall material handling; and (5) related information processing; 

and is useful because it‟s clear division of the main logistics activities helps for 

further analysis. The logistics activity of focus for this thesis is transportation, more 

precisely – green transportation. Despite the growing concerns and interest of 

sustainability and the “green movement” there are a limited number of clear 

definitions of it. A few of them are mentioned below to show the broad scope of it.  

Rodrigue et al. (2011) define green logistics as “supply chain management 

practices and strategies that reduce the environmental and energy footprint of freight 
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distribution. It focuses on material handling, waste management, packaging and 

transport.” A more narrow and specific version is offered by Dudow (1998): 

„„Transport service that does not endanger public health or ecosystems, in both a short 

and long perspective, and (1) cause emissions and waste within the planet‟s ability to 

absorb them, (2) uses renewable resources at or below their rates of generation, (3) 

uses non-renewable resources at or below the rates of development of renewable 

substitutes, (4) minimise the impact on the use of land and the generation of noise and 

(5) the users of the system pay their total amount of the social costs of the activity.‟‟ 

In reality, a very limited number, if any at all, transportation services nowadays fulfil 

the statements defined above in the Dudow‟s definition. The definition of our choice 

is the one offered by The Dictionary of Transport and Logistics. It states that green 

logistics are - “logistics operations conducted within regime where environmental 

pressures, such as road congestion, air pollution, fuel efficiency and waste 

minimization are key determining factors in policy decisions” (Lowe, 2002). It is 

chosen due to its clear focus only on transportation activities of a supply chain 

management and the division of various sustainability areas within it.  

There are various factors and variables that influence the CO2 emission levels 

of the transportation activity in the supply chain. The future predictions of key 

variables and possible and advised sustainable practices for companies to implement 

to overcome the predicted obstacles of CO2 emission level reduction are going to be 

reviewed in the following sections. It will show the scope of choices currently 

implemented to reduce CO2 emission levels. 

 

2.5 Challenges of Logistics in 2020 and Their Sustainable Solutions 

Graph 4 on next page summarizes six factors and key variables of logistics 

that are predicted to influence CO2 emission levels of transportation activities in 2020. 

It can be seen that all activities involved in logistics lead to the CO2 emissions directly 

or indirectly. Each of the factors is going to be described seperately and already 

accesible ways of improvement of each key variable to reduce emission levels stated. 
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Graph 4 – Relationship Between Logistical Variables, Determinants and 

Environmental Impacts, (Piecyk and McKinnon, 2010) 

 

2.5.1 Structural Factors 

 Structural factors stand for the number, location and capacity, warehouses and 

other facilities in the logistics system (Piecyk and McKinnon, 2010).  

 The broad prediction for 2020 is that goods will be generally supplied from 

outsourced factories overseas and distributed within centralized logistics networks in 

each country afterwards. As the geographic concentration of manufacturing and 

inventory is likely to rise then the average length of haul and overall transportation 

per one kilometer (tone-km) will rise as well (Piecyk and McKinnon, 2010). 
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 Acknowledging the growing distances that products will have to travel in need 

to reach their end-customers, it is likely that an increased amount of products will be 

transported with hub-and-spoke systems (which is a system of air transportation in 

which local airports offer air transportation to a central airport where long-distance 

flights are available (Audioenglish.net, 2011), therefore adding new links to the 

supply chain and increasing the tonnage to be moved per kilometre (Piecyk and 

McKinnon, 2010). (As the hub-and-spoke transportation system concerns air 

transport, it is not a case for the purposes of this report and will not be explained and 

studied into more detail). This increase of tonne-kms will ask for growth in 

transportation amounts as well, which supports the facts mentioned in the introduction 

section and the need for “green” logistics practices. 

In theory, in addition to moving the distribution processes from road freight 

transportation to more sustainable, like sea or rail, the ground freight can be made 

greener by improving the vehicle loading (Piecyk and McKinnon, 2010). Robinson 

(2008) in his report of “greening the supply chains” agrees that fill optimization and 

mode switching would result in fewer freight miles. To sum up, all the factors 

mentioned above, theoretically guarantee that vehicle kilometers driven should not 

increase more than tonne-kms and the CO2 emission levels can be decreased if more 

efficient loading and alternative transportation systems are included in the supply 

chain channel (Piecyk and McKinnon, 2010). So fill-optimization/vehicle loading is 

one of the possible CO2 emission level reduction practices for companies to 

implement. Transportation mode switch will be addressed in more specific detail in 

further sections.  

  

 2.5.2 Commercial Factors 

 Commercial factors relate to company‟s sourcing and distribution strategies 

and policies (Piecyk and McKinnon, 2010).  

 The highest impact on transportation from the commercial factors is predicted 

to arise from the increases in the volumes of goods and services traded online, in 

addition with the number of products to be returned for recycling or reuse (Piecyk and 

McKinnon, 2010). The predicted raise of global sourcing will lengthen external, out 

of the domestic country distribution routes and therefore can reduce the transport 

intensity within domestic country and enable to reduce the CO2 emission levels in one 

country at the expense of another (the outsourced) country and globally (Piecyk and 

McKinnon, 2010; McKinnon, 2008). 
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The advised way to make transportation more sustainable from commercial 

factors‟ view is to involve all actors of the supply chain in the development of  

greener products, services and distribution systems therefore making it less expensive 

and more efficient for everyone involved (Piecyk and McKinnon, 2010). Green 

procurement is another term by which this strategy is addressed (Robinson, 2008). No 

precise suggestions are mentioned therefore no distinct sustainable practice can be 

drawn in relation to commercial factors for companies to implement in their road 

freight transportation activities. 

 

2.5.3 Operational Factors 

 Operational factors affect the scheduling of product flow (Piecyk and 

McKinnon, 2010).  

 In the future an even further decline of order lead times, modest reduction of 

delivery windows, more frequent deliveries and variable order sizes are predicted. 

Therefore increasing the application of just-in-time (JIT) principle in the supply chain 

management (Piecyk and McKinnon, 2010). JIT principle, also known as “pull” 

scheduling, is a “system of controlling materials whereby the user signals to the 

maker or provider that more material is needed. Material is sent only in response to 

such a signal” (Harrison & van Hoek, 2008). These changes in transportation demand 

will difficult the vehicle utilization (measured by lading factor and empty running) 

and load and vehicle capacity efficiency matching (Piecyk and McKinnon, 2010).  

The lading factor is a ratio of the tonne-kms that a vehicle actually carries to 

the tonne-kms it could have carried if it was running at its maximum gross weight. 

Empty running is expressed as a percentage of the total lorry kilometres run (Piecyk 

and McKinnon, 2010). 

 As no decrease in JIT usage is predicted the suggested strategy to decrease 

CO2 emissions is to move an increasing amount of freight during the night. It would 

allow the use of less congested infrastructure and achieve more fuel efficient speeds 

(Piecyk and McKinnon, 2010). Transportation during nights is noted as another 

possible CO2 reduction practice. 

 

2.5.4 Functional factors 

 Functional factors relate to the management of transport resources, regarding 

the choice of vehicle, planning of loads and routing of deliveries (Piecyk and 

McKinnon, 2010).  
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 Even though many decisions of transportation activities are made outside of a 

company or with its limited say in the matter, the Piecyk and McKinnon (2010) 

research‟s results predicted that by 2020 logistics companies will use telematics 

(telecommunication + informatics) and computerized vehicle routing and scheduling 

systems (CVRS) or “smart routing” and backhauling (Robinson, 2008) to impact the 

functional factors of distribution of goods. Addition expectation is an increased 

cooperation among logistics providers to improve the utilization of their fleets by an 

increase in the level of back-loading to accomplish integration of production and 

distribution (Piecyk and McKinnon, 2010).  

 Back-loading is the practice of using the spare capacity of the truck on the 

return of a delivery route. It improves the efficiency of fuel and driver‟s time by 

locating and matching loads which need to be moved between related regions with 

those that the returning vehicle would visit. The goods transported can be the 

company‟s own or from its customer or a third party. Collecting supplementary loads 

for the empty or partially loaded return ride of an outbound delivery can:  

• improve fuel efficiency;  

• increase vehicle and driver utilisation;  

• remove the need for an additional vehicle journey (Department for Transport, 2010). 

 As mentioned above, in the section of structural factors, as the length of routes 

is predicted to increase, a more sustainable choice of transportation is another 

suggested way of reducing the CO2 emission levels. Statistically, road freight is the 

leading mode of both freight and passenger transport in Europe; “the share of freight 

going by rail, for example, has fallen from 32% in the EU in 1970 to about 14%. Over 

the period, the freight tonnage in Europe has increased 2.5 times and the share of this 

going by road has risen from 48 to 74%” (Button, 2010). A comparison of the 

emission factors between road and rail transportation modes shows the following 

general relativity of emissions in grams per tonne kilometre:  

 

    Road   Rail 

Carbon dioxide  183.00   30.00 

Carbon monoxide  2.08   0.05 

Nitrogen oxides  3.86   0.55 

Hydrocarbons   3.60   0.07 
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Sulphur oxides  0.26   0.23 

Respirable particles  0.67   0.11 

(Railtrack plc, 1999). 

Therefore, switching or combining the land freight transportation modes of road and 

rail would definitely decrease the CO2 emission levels together with other emission 

gases. Even though it has to be kept in mind that the railroad infrastructure is not as 

developed as the road system in most countries, there is an alternative mode of 

transport created to overcome the obstacle. Bi-modal vehicle – a vehicle that can use 

two forms of transport, mostly road and rail. Bi-modal trailers are usually equipped 

with both road wheels and facilities to mount on a rail bogie for long-haul trunking by 

rail (Lowe, 2002). 

Finally, the foreseen increased use of online freight exchanges – load 

matching services and network redesign (Robinson, 2008) is a suggested way to 

decrease the empty running of transportation and therefore also the CO2 emissions. In 

addition, an investment in double-deck/high cube vehicles would attain the same 

results (Piecyk and McKinnon, 2010). The functional factors are applied at the lowest 

level in the decision making hierarchy, the improvements require unpretentious 

investment, are self-financing and carry limited risk so this should be the level where 

changes for a short to medium term should be made (Piecyk and McKinnon, 2010). 

Therefore all of the possible practices mentioned in this section – routing and 

scheduling software usage, back-loading, transportation mode switch from road to 

rail, bi-modal vehicle use and network redesign are possible practices to take into 

account. The investment in new trucks has been chosen not to be included in the list 

because government standards already set requirements for logistics companies to 

meet in this area. This sustainability practice cannot be seen as voluntary. 

 

2.5.5 External Factors 

 The increasing fuel prices are identified as the most influential external factor 

for CO2 emission level reduction by 2020 as it would enforce the need of fuel 

efficiency (Piecyk and McKinnon, 2010). Second to the oil price increases, 

infrastructure usage charges to reduce congestion and improve dependability in the 

road network in both urban and rural areas are mentioned as a possible move to 

improve environmental standards. However, such a decision would put an addition 

economic burden on transportation providers (Piecyk and McKinnon, 2010). As a 
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third external factor to improve how logistics companies treat CO2 emission levels 

would be the increase of taxes for the infrastructure usage for both domestic and 

international companies (Piecyk and McKinnon, 2010), and legislate an emission 

trading scheme (Robinson, 2008). The European Commission is already working to 

internalize this issue across the European Union (Piecyk and McKinnon, 2010) and 

the legislation would increase the motivation to cut energy usage, which leads to 

reduced CO2 emission levels (Robinson, 2008).  

 Even though all of the factors mentioned above would have an impact on the 

CO2 emission levels they are external and cannot be directly impacted by the logistics 

company‟s management or their decisions, therefore, cannot be viewed as possible 

sustainable transportation practices.  

 

2.5.6 Product-related factors 

 Product design and packaging can have both positive and negative impact on 

CO2 emission levels. On one hand, more efficient use of space when developing 

packaging and handling equipments would improve the level of vehicle load and 

therefore cut emissions. Smaller and lighter products can be transported in bigger 

amounts and the decreased numbers of journeys result in lesser fuel consumption and 

emission levels (Piecyk and McKinnon, 2010). In contrast, the predicted demand for 

shelf-ready packaging in the future may not allow complete vehicle utilization and 

even increase fuel consumption and emissions (Piecyk and McKinnon, 2010).  

 The product-related factors are also not directly influenced by the logistics 

company and are linked to the commercial factors mentioned before. They depend on 

the collaboration between partners all over the supply chain. 

 

2.6 Challenges to Implement Sustainable Practices in Transit and Newly 

Industrialized Economies 

 Enterprises in transit and newly industrialized economies, which Latvia also is 

a part of, face different challenges to implement sustainable business practices – lack 

of data on material/energy flows, poor information systems, limited labor capacity 

and lack of strategy for sustainable entrepreneurship (De Palma and Dobes, 2010). 

Various tools like the Cleaner Production Assessment (CPA), Environmental 

Management System (EMS), Environmental Management Accounting (EMA) and the 

Environmentally Sound Technology Assessment (ESTA) can be and are used to 

address these problems (De Palma and Dobes, 2010). To build a sustainable enterprise 
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a change at all levels of the management pyramid in the direction of sustainability is 

required (De Palma and Dobes, 2010).  Individual use of the methods however is 

effective to identify only particular enhancements but tend to cause difficulties to 

initiate and maintain the changes (Stone, 2000; Corral, 2002). These tools increase 

efficiency and effectiveness when combined and used together at all three – strategic, 

managerial and operational levels of an organization simultaneously, linking the top-

down and bottom-up perspectives (De Palma and Dobes, 2010). The lower the level, 

especially strategic levels and interests of stakeholders, the more power it has to 

initiate change, however most often these levels also have a higher resistance to 

change (De Palma and Dobes, 2010).  

The biggest obstacle to turn an organization into a sustainable enterprise arises 

from a lack of communication about strategies, goals and results between and within 

various levels of management and labor pyramid (De Palma and Dobes, 2010). 

Changing the way people think is not the same as changing technology, therefore an 

organization must be turned into a learning organization where learning is an on-

going process (De Palma and Dobes, 2010). The on-going learning process begins 

with the planning of ideas, goals and strategies from a top-down perspective (De 

Palma and Dobes, 2010). Initial review of an enterprise is needed to identify priority 

areas for improvement as the gap between the current and possible situation works as 

a driving force for an adoption of new approaches and skills (De Palma and Dobes, 

2010). After the plans are implemented the results must be evaluated from a bottom-

up perspective which requires an effective monitoring and information system and 

involvement of people at all levels within the organization (De Palma and Dobes, 

2010). The monitoring of performance is crucial to show results and impact on 

medium and long-term decisions and promote sustainable practices‟ continuous 

application (De Palma and Dobes, 2010). Once the results are evaluated a basis for 

new planning and continuation of learning processes is built (De Palma and Dobes, 

2010), creating the on-going learning process, also known as a double loop learning. 

Secondly, a clear business strategy is essential for an effective implementation 

of sustainable practices (De Palma and Dobes, 2010). A lack of trust to share 

information because it may hurt the competitive advantages, a lack of commitment to 

sustainable issues of top management, position on the market, ownership, technology 

used, financial resources, lack of skilled labor and resistance to change whatsoever are 

the most commonly encountered ones within this area (De Palma and Dobes, 2010).  
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3 Methodology and Method 

This section starts with a general overview of scientific perspectives and approaches 

used for this thesis. The method chosen to gather empirical data is introduced and 

justified before explaining the questionnaire preparation process and delivery. 

Evaluation of responses and analysis technique is explained before showing the 

chosen methods reliability and validity for the purpose of the research. 

3.1 Scientific Perspective 

Business logistics became a scientific discipline only in the 1960s. 

Researchers in this discipline have been looking for a "rigorous orientation towards 

theory development, testing and application", but there has been a lot of criticism due 

to the lack of logistics literature (Mentzer and Kahn, 1995, p. 231). The shortage of 

logistics literature arises from logistics being developed as interdisciplinary by 

definition: it has been founded in various scientific areas (Arlbjørn and Halldórsson, 

2002). The lack of literature shows that nature of logistics does not lie in textual 

interpretation but rather lies in observing real-life issues on scientific basis. According 

to Arlbjørn and Halldørsson (2002); Mentzer and Kahn (2002); and Näslund, (2002) 

logistics has favored positivistic perspective researches this far, while qualitative and 

interpretative research is scarce. Positivist approach can provide wide coverage of the 

range of situations; is fast and economical; and in cases where statistics are drawn 

from large samples, they may be of considerable relevance to policy decisions 

(Amaratunga, Baldry, Sarshar and Newton, 2002: 20). As the purpose of the paper 

can be reached through quantifying sustainable practices already in practice the 

positivist perspective is the most appropriate one. 

 

3.2 Research Approach    

Positivism in not only verified as the most frequently used research approach 

in logistics by Kovacs and Spens (2005) they even classify deductive positivism as a 

predominant research approach in the discipline in general. Deductive approach 

allows to test existing theories and does not to create new ones (Arlbjørn and 

Halldórsson, 2002), and is designed to describe characteristics of a population or a 

phenomenon (Zikmund, 2000). As the paper has explanatory purpose of already 

existing and implemented sustainable practices deduction is used as the most suitable 

research approach. In addition, diagnostic analysis is going to be included to 
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understand the reasons behind the respondents‟ given answers of why sustainable 

business practices are implemented at all. 

 

3.3 Method Approach 

As the thesis aims for explanatory purposes of already existing, most 

frequently used CO2 emission level reduction practices the research was chosen to be 

primarily based on quantitative descriptive research. Quantitative data analysis brings 

the most suitable results for the purpose of this paper as it is our aim to gain general 

insights of already existing and implemented CO2 reduction practices rather than 

pointing out which is the best one among them (Zikmund, 2000). Quantitative 

variables are used to gain general insights, which is why a quantitative survey is the 

most appropriate research method to find out the favoured CO2 emission level 

reduction practices among road freight transportation providers. Most survey research 

is descriptive, attempting to describe what is happening or to learn the reasons for a 

particular activity (Zikmund, 2000), which are the main attempts of this paper. Survey 

is the most fitting quantitative research method as it aims to illustrate what is already 

occurring in the field of interest or to learn the reasons for a particular activity 

(Zikmund, 2000).  

The main methods used to gain information on the subject for this paper are: 

 Analyzing articles and documents (secondary data), 

 Internet questionnaires (primary data). 

As mentioned before, deductive approach tends to build on already existing 

theory. Even though green logistics is a relatively new subject, there are previously 

studied and proposed methods and models of its implementation. Therefore, the 

survey is built on variables and predictions of sustainable road freight transportation 

practices suggested by researchers and professionals in the field. 

 

3.4 Identifying the Appropriate Method  
 

A survey method is a structured questionnaire given to a sample of a 

population and designed to elicit specific information from respondents (Malhotra, 

2009). For the purpose of this paper an Internet survey was chosen as primary data 

collection method. An Internet survey is a questionnaire posted on a Web site that is 

self-administered by the respondent. One of the main reasons why exactly this method 

was seen as the most optimal was that the collected data can be analysed speedily, 
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almost in real time (Malhotra, 2009) as time constrains were of a major factor. In 

addition, the incremental cost of reaching additional respondents is marginal, 

therefore, much larger samples can be accommodated as compared to other methods. 

And finally, the surveys can be answered at a time and place convenient to each 

respondent (Malhotra, 2009), which was seen as a possibility to be more convenient 

for respondents and increase the likelihood of the response rate. The disadvantages of 

the chosen method to gather the empirical data are – a moderate quality of data and a 

low response rate. This will be improved and tried to overcome by a small/moderate 

amount of information asked and use of follow-up reminders. 

 

3.5 Questionnaire Preparation 

 3.5.1 Geographical Focus 

 The main purpose of the paper is to distinguish the most often used CO2 

emission level reduction practices already in use that could be implemented in Latvian 

logistics SMEs, which do not require large investment capital and fit other 

characteristics of the business and social environment in Latvia. Being geographically 

located in Europe and a member of European Union logistics companies in Latvia 

already have to meet certain sustainability standards. At the same time the research 

scope cannot be European based only as it is well known that American, European 

and Asian business cultures and practices differ over various business activities and 

decision making, and none can be claimed as the best one. The data of dominant and 

most successful practices themselves within the focus area are fast changing and 

developing; in addition due to weaknesses of chosen research method, mainly the low 

response rate, the geographical focus was set as worldwide road freight transportation 

providing logistics companies. It is justified by taking into account that “going green” 

implements at least some sort of extra costs that leading companies for sure can afford 

and therefore would be the front-runners and users in this sphere. In addition, their 

activities are more visible to the public eye therefore their reputation is more 

dependent and vulnerable on stakeholders‟ views, which is another reason why this 

group of companies qualifies for the research. It also has to be kept in mind that these 

logistics‟ providers work internationally and cannot be viewed as based in a specific 

country or region only. CO2 emissions created in one place on the Earth impact the 

whole ecosystem, therefore sustainable practices that work anywhere in the world 

would have a positive outcome implemented anywhere else therefore data drawn from 
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a global survey of most commonly used sustainable practices can be used to evaluate 

their fit for Latvia.  

 

3.5.2 Sampling 

 All logistics companies that provide road freight transportation represent the 

population of interest. Becoming green is often percieved as adding extra costs and 

affordable only for corporations or companies with high revenues and capital 

(Lindner, 2008). While it is only an assumption based on short-term perspective, 

some initial capital investement is required. Therefore, industry‟s leaders would most 

likely to be the ones that already use some CO2 reduction practices in their daily 

activities as mentioned above. Being aware of the low response rate of Internet 

questionnaires the authors had to choose sample units that do use sustainable practices 

to fulfil the aim of the thesis. The sample for the survey was chosen as the Top 50 

logistics companies in 2010, worldwide, as presented by Supply Chain Management 

Review‟s journal, December 2010. Even though a non-probability sampling technique 

does not allow to project the data gained over the whole population statistically 

(Zikmund, 2000), the purpose of the questionnaire and thesis is to find out the 

practices already in use, not to claim the best or most efficient ones in the field. In this 

case the judgemental sampling fulfils the aim of the research. A list of the 

international logistics companies published by an official industry‟s journal reduced 

the sampling frame error of overlooking or missing important sample units. The list 

provided contact details of the companies listed, which afterwards was used to contact 

and send out the proposal and follow-ups for the survey fulfilment. 

 

3.5.3 Questionnaire Format 

The questionnaire was created in English, as the geographical focus was 

determined as – worldwide, on a Web site en.visidati.lv. The site offers Web survey 

creation with 10 different question types and a short overview of the results. The 

purpose of the questionnaire was explained on the introduction page before the 

questionnaire was started. Following the suggestions that web-based surveys, which 

can be completed in less than 10 minutes, have higher response rates (Crawford, 

Couper and Lamias, 2001; Galesic and Bosnjak, 2009), the questionnaire was 

constructed from three questions only and anonymous to increase response rates and 

to reduce social desirability in the answers. Only structured questions (dichotomous, 

scales and multiple choice) were used as they reduce interviewer bias, are easy to 

http://www.visidati.lv/
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code and analyze, and improve respondent cooperation according to Malhotra (2009). 

For the question on specific CO2 level reduction practices, it was explained that more 

than one answer can be chosen and an alternative of “other/ please specify” option 

was included. An ordinal scale was used to determine the incentives of the usage of 

sustainable practices, if any, in a decreasing order of importance as according to 

Dillman (2000) ranking allows to statistically estimate attitudes. Keeping in mind that 

it was only an assumption that the companies included in the sample were using CO2 

reduction practices, each question contained an optional answer in a case when no 

practices were used. 

The questions and their order were developed according to a funnel approach, 

starting from general (whether sustainable practices are used) to specific (what exact 

practices are used).  The structured questions‟ answers were derived from the theories 

and predictions overviewed in the theoretical framework as the variables mentioned 

represent the current situation and practices in the field at this point in time the best. 

The overview of the questionnaire, types of scale for data measurement and incentives 

of particular questions can be seen in Table 3 (see the whole questionnaire in 

Appendix). 

 

Nr Question Type of Scale Reason of the Question 

1 

Does your company use any sustainable practices to 

reduce CO2 emission levels of road freight 

distribution activities? 

Nominal 

Screening of the sample 

unit‟s relevance to the 

purpose/qualification 

2 

Please rank the following incentives, starting with the 

most important one, why your company uses 

sustainable practices to reduce CO2 emission levels (if 

you use no practices, please rank the offered 

incentives according to their importance in case you 

were to implement sustainable practices) 

Ordinal 

Reasoning behind 

implementing CO2 emission 

reduction practices from a 

business‟ point of view 

3 

Which of the following practices does your company 

use to reduce CO2 emission levels of road freight 

transportation practices (you can check more than 

one) 

Nominal 

Identification of the most 

frequent practices in use at 

this point in time 

Table 3 – Questionnaire Questions’ Overview 
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3.6 Questionnaire Delivery 

To confirm the purpose and reasons for the research the respondents were 

contacted and link to the questionnaire delivered via the university‟s e-mail account. 

Both the first e-mail and follow-up reminders were sent from the same e-mail address 

to ensure clear communication channel in case of a need for a dialogue or questions 

from respondents. As the geographical focus of the sample units was worldwide and 

the questionnaire – Web based, communication and delivery of the survey through e-

mail was seen as the most appropriate one. 

An e-mail, explaining the purpose of the questionnaire, was sent according to 

the contact details retrieved from the journal‟s list asking to forward the message to an 

appropriate respondent of the subject within the company in case it was not the first 

receiver. Timeframe of the questionnaire‟s fulfilment time, approximately five 

minutes, was mentioned to encourage response rate, additionally – anonymity was 

pointed out. 

Respondents were given two weeks or ten working days to fill the 

questionnaire. To improve the response rate, the first follow-up or a reminder was 

sent to all sample units after a week. As the questionnaire was anonymous there was 

no information which company had or had not responded. The follow-up e-mail 

thanked the companies which had already filled the questionnaire and asked the 

remaining ones to respond within the next five working days reminding the purpose 

of the research once again. A second and last follow-up reminder was sent after the 

ten working days period, giving respondents another five days to respond. According 

to a study of Sheehan and Hoy (1997) follow-up reminders can increase the response 

rate by 25%. 

 

3.7 Evaluation of Responses 

 The total amount of completed questionnaires after two follow-up reminders 

was 16. The overall response rate therefore is 23%, which is higher than the average 

of 20% according to researches on online surveys by Deutskens, de Ruyter, Wetzels 

and Oosterveld (2004). As the response rate was higher than the average predicted 

and respondents had been contacted already three times it was decided that any 

additional contact would result in a negative association. 

 As all respondents had answered in the survey that their company uses CO2 

emission level reduction strategy of some kind it could be concluded that the 

responses held valid and reliable data for the research purpose. Keeping in mind that 
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non-probability sampling approach was used – no statistical generalization or 

conclusions of the whole population can be drawn. Nevertheless, the respondents do 

qualify for the purpose to find out most frequently used CO2 emission level reduction 

practices and the incentives behind them. Conclusions will be drawn and generalized 

upon the sub-population which is – the road freight transportation companies that use 

CO2 emission level reduction practices. 

 

3.8 Non-Responses 

 The non-response may occur due to various reasons – lack of knowledge about 

the subject, lack of time or refusal to answer in general just to name a few. Aczel and 

Sounderpandian (2009) suggest two ways of dealing with non-responses. One 

suggestion states to draw conclusions only relevant to respondents. Second suggests 

an assumption that non-respondents would have answered the same as respondents 

did and the conclusions can be generalized for the whole population. For this study, as 

the sampling was based on non-probability and the purpose of the study is 

exploratory, the authors have chosen to follow the first option. Conclusions from this 

type of sampling cannot be generalized for the whole population but stand valid for 

the sub-population. 

 The same authors, Aczel and Sounderpandian (2009) advise to use follow-ups 

to the non-respondents to reduce the non-response bias by increasing the sampling 

effort. To reduce and examine the non-response bias follow-up reminders were sent 

out to the sample units (see section 8.7). Evaluation of the responses before and after 

reminders showed no distinct differences among answers; therefore non-response bias 

is considered as low.  

 

3.9 Analysis 

 To interpret the data set and draw conclusions on the main characteristics a 

descriptive approach was used. Descriptive statistics permits to build basis for further 

research on the data and results gathered (Trochim, 2006). As there is no specific 

empirical data of most frequently used CO2 emission level reduction practices among 

road freight transportation companies the descriptive approach qualifies for the 

intended task. The gathered data and chosen approach will allow answering the first 

two research questions: 

Q1: What are the logistics industry‟s leading companies‟ incentives to reduce 

the CO2 emission levels? 
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Q2: What “green” strategies do logistics companies use to reduce their road 

freight transportation CO2 emission levels? 

To answer the third, and the main, research question - Which of the most frequently 

used CO2 emission levels‟ reduction strategies can be implemented by small-and-

medium sized Latvian road freight transportation logistics companies?, analysis of 

initial capital investment and other situation specific variables of most commonly 

used practices will be made to evaluate their application validity.  

 The screening/qualification question with possible answers of “yes” and “no” 

was measured by proportion/frequency out of total responses. Measures of central 

tendency are often used for descriptive analysis. Mode and mean measures of central 

tendency were used to see the most frequent practices and the average amount of 

practices in use for a company.  

      

3.10 Evaluation of the Method 

 Doing research in a relatively new and still emerging area with constantly and 

continuously changing practices presents challenges to draw certain and standardized 

conclusions. The aim of the research is purely explanatory and based on present 

theory and future predictions on the subject of CO2 emission control. The chosen 

method allows to scrutinize incentives for sustainability practices in road freight 

distribution and most commonly implemented ways of doing so at this point in time. 

Results will allow to see if theory applies in real life about the incentives behind 

environmental sustainability from a business‟ point of view. To show research‟s 

credibility important evaluation factors such as reliability and validity have to be 

considered.  

   

3.10.1 Reliability 

 To ensure reliability, the outcome of the measuring process has to be 

reproducible, free from error, and similar or consistent results should be obtained over 

time and across situations (Zikmund, 2000). Reliability can be influenced by 

participation error, participant bias, observer error, and observer bias (Saunders et al., 

2009). 

 Participation errors occur when uncharacteristic answers are given by 

respondents after they have been put in abnormal situation (Saunders et al., 2009). 

This research was sent out few days before the five days long Easter holidays, which 

might result in participation error as workload tends to pile up during holidays and 
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shortened working weeks. To minimize the participation error a 15 days long time 

span was given, therefore letting respondents to fill the questionnaire at a time 

suitable for them. Intentionally dishonest answers by respondents make participant 

bias in a research (Saunders et al., 2009). Respondents were answering anonymously 

to this questionnaire to decrease the participant bias. Observer errors occur due to 

researchers‟ mistakes of overlooking or missing data (Saunders et al., 2009). To 

ensure non-existent observer error, the empirical data was reviewed multiple times by 

all three authors. In cases when researchers intentionally distort the results to fit their 

purpose an observer bias arises (Saunders et al., 2009). To avoid this, the data was 

analyzed by all authors together. 

 Articles from peer reviewed journals, reports and book chapters were used to 

develop frame of reference and later form the variables for empirical study to ensure 

the credibility of data. As the research subject is relatively new and constantly 

changing with continuously developing practices, theories were drawn from the latest 

publications on the subject of interest to guarantee up-to-date information.  

 

3.10.2 Validity 

 The second most important criterion for good measurement is validity. 

Validity stands for a measuring instrument‟s ability to measure what is intended to 

measure (Zikmund, 2009). Keeping in mind that the sampling process for the research 

was not random certain limitations of validity might be present.  Nevertheless, as it 

has been stated many times before, the purpose of the research is solely explanatory 

and does not strive to generalize the best CO2 emission level‟s reduction practices 

among road freight transportation providers. For the purpose to find out currently 

most frequently used practices though, the sample frame is evaluated as representative 

and valid due to focus on industry leaders‟, which are seen as front-runners when it 

comes to innovative practices, have the capital needed for initial investment and 

higher probability of harming their reputation if not meeting stakeholders 

expectations. Secondly, a threat for validity might occur from the use of English 

language in the questionnaire. Not all companies in the sample frame were established 

in native English speaking countries, which may lead to misunderstanding of terms. 

To eliminate this problem specific terms were explained in more detail and common 

language. In addition, industry professionals are expected to be familiar with the 

terms in use. In general, the authors feel that validity was achieved. All filled 
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100%

0%

Does your company use any sustainable practices to reduce CO2 
emission levels of road freight distribution activities?

Yes No

questionnaires were complete and questions, and gathered data are relevant with the 

research questions and purpose of the study. 

 

4 Results 

 

4.1 Question 1 - Screening 

 

 

 

 

 

 

 

 

Graph 5 – Number of Companies Using Sustainability Practices  

The questionnaire was sent to 50 companies, and 16 of them completed the 

questionnaire. As can be seen from Graph 5, according to the answers to the screening 

question, all 16 respondents qualified for the research subject and use some 

sustainable practices to reduce CO2 emission levels of their road freight logistics 

activities. 

 

4.2 Question 2 – Incentives for Sustainable Practices’ Implementation 

 

Graph 6 – Incentives for Sustainable Practice Implementation  
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As all respondents do use at least some CO2 emission level reduction practices 

in their road freight transportation activities the “we do not use any sustainable 

practices to decrease CO2 levels” option to the question was never chosen and is 

therefore not included in the histogram. The offered incentives were asked to be 

ranked starting with the most important one, the shorter the bar the higher an 

incentive ranks as the primary reason for implementing sustainable practices. 

According to the results the main and most important incentive to implement 

sustainable practices within business activities is possible changes in reputation, the 

second – cost savings, third – opportunity of growth and fourth in importance – 

regulatory compliance. This question and data gives answer to the first research 

question – why do companies choose to use sustainable practices.  

 

4.3 Question 3 – What Sustainable Practices are Used 

 

Graph 7 – Most Commonly Used CO2 Emission Level Reduction Practices 

 The third and final question response data allows to answer the second 

research questions. The offered practices to reduce CO2 emission levels were chosen 

in the following order:  

1. most commonly, 21%, of respondents practice fill optimization and efficient 

vehicle loading; 

2. 16% of respondents use back-loading; 
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emission levels of road freight transportation practices?
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3. 14% have implemented routing software; 

4. 12% make their road freight transportation activities during nights; 

5. 11% use scheduling software and have redesigned their routes; 

6. 9% have switched from road transportation to rail; 

7. 4% use bi-modal vehicles. 

The option “other/please specify” was used once. A driver‟s skills enhancing software 

was named as an addition practice, which accounts for 2%.  

 

5 Analyses and Conclusions 

5.1 Sustainable Practices’ Users 

The results show that this sub-group from the entire population is valid for the 

purpose of the study to find out most commonly used CO2 emission level reduction 

practices as all of the respondents use some sustainable practices. Conclusions that all 

road freight transportation providers use sustainable CO2 reduction practices though 

cannot be made. The results consent with the assumption that industry leaders are the 

front-runners and first users when it comes to implementing sustainable practices. 

This finding is in line with argument that most, if not all, environmental practices‟ 

implementation does require a financial investment which‟s amount depends on the 

scope and area of improvement (De Palma and Dobes, 2010). The absolute direction 

towards sustainable business practices of industry leaders is not only related to the 

capacity of free investment capital. The industry leaders‟ business activity span has a 

major scope and is more visible to the public eye than those of small logistics 

companies. Their business activities and impacts on environment are of a larger scale 

and the growing stakeholders‟ awareness, knowledge and pressure for CSR, which 

includes sustainability, pushes management to include environmental sustainability in 

their business activities as stated by Azzone and Bertele (1994) and Kovacs (2008). 

Stakeholders have a lot of power and influence on the success of a business entity and 

its reputation through their choice of purchase. And as shown in recent surveys, more 

than 90% of companies do or plan to evaluate their suppliers based on sustainability 

(Robinson, 2008), and almost 80% of consumers evaluate their choice of purchase 

based on environmental practices (Pedersen, 2009). This characteristic though should 

not be seen as negative because industry leaders, which already have a competitive 

advantage, are setting a trend of sustainability, its importance and positive impacts on 

business for other companies. As noted by Tohamy (2009), there is a near consensus 

that sustainability will be a major driver in how companies build and manage their 
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supply chains. By showing a good example of possible benefits they force the non-

sustainable logistics companies to follow the trend if they want to stay in the business 

and improve their business activities as 40% of consumers are willing to pay more for 

environmentally friendly products and this percentage is predicted to rise (Pedersen, 

2009).   

 

5.2 Incentives for Sustainable Practices’ Implementation 

Even though possible changes in reputation/marketing advantage is not an 

unconditional primary reason (if so it would have 16 points instead of 23 as primary 

incentive would receive only one point), it is still the main factor why respondents 

have implemented sustainable practices in their business activities. This finding 

matches survey results done by Robinson (2008) when 71% of questioned executives 

saw sustainability, green, and carbon-related issues as a source of brand/reputation 

opportunity and survey results of Robinson (2008) and Pedersen (2009) of on what 

bases companies choose and evaluate their suppliers and consumers their purchases as 

mentioned in the analysis of previous question. Reasons behind such an opinion relate 

back to shareholders and consumers‟ continuously developing strong feelings of 

sustainability of the environment, and their ability to influence the success or failure 

of a business. This evolving interest has been spurred by knowledge and information 

gained through media on environmental issues, which itself is very influential for 

building or destroying reputation due to freedom of speech. In addition nowadays, in 

developed countries, which are the leaders in manufacturing and consumption (except 

newly developed East-Asian countries), the living standards have changed consumer 

perception and attitudes making them willing to pay more when it comes to causes 

that they hold strong feelings for (Pedersen, 2009). From the company‟s point of view 

it should be viewed as an additional incentive to implement sustainable practices in 

their activities. In general, viewing possible changes in reputation and marketing 

advantage as the main incentive for sustainable practices is a promising start for 

environmentally friendly business practices. Research results by Davies and Hochman 

(2007) have showed that companies, which were the first to implement sustainable 

practices gained in terms of profits, customer loyalty and employee retention. 

Successes like these may hopefully have a chain reaction within industry, benefiting 

the business, society and environment at the same time. 

The following three incentives – cost savings, opportunity of growth and 

regulatory compliance have relatively small differences from one to another. 



 

37 
 

Nevertheless cost savings are perceived as a second most important incentive for 

implementation of sustainable practices but the assigned points are almost twice as 

much as for the first choice making two times less important that possible changes in 

reputation. This means that the remaining three incentives have no clear and 

distinctive relevance pattern. Listing cost savings as a second reason for 

environmentally friendly business practices can be explained by findings of Rodrigues 

et al (2005), Thomas and Griffin (1996) and Rushton and Oxley (1991) who have 

stated that transportation costs make up the highest share of expenses in logistics, 

which often adds up to almost 50% of overall logistics costs of a certain distribution 

activity. From a business‟ point of view listing cost savings so high on the list is 

consistent with the agency theory and principal-agent relationship. Business‟ core 

function lays within return on investment and profitability to meet shareholders and 

investors‟ expectations and remain in business. Cost savings or sourcing, as it is 

called in frame of reference, from sustainability or any other business action can be 

re-invested to continue the growth of company as logistics quality, marketing and 

financial performance has a positive link of influence upon one another (Anderson et 

al., 1994; Green et al., 2006). To sum up, cost savings and increased 

reputation/marketing advantage enables the opportunity of growth if shareholders 

agree with the decision of re-investment.  

As the least important factor, even though its average ranking is not 4 (the 

least important), to implement sustainable practices is named regulatory compliance. 

Apparently industry leaders have taken a proactive stance when dealing with 

environmental issues and taken a step forward than just complying with the law or 

standards. As stated by Mahler (2007) “being sustainable is now a source of 

competitive advantage and a matter of corporate survival rather than a costly 

inconvenience” where meeting just the basic regulatory standards no longer satisfy 

neither partners nor customers (Robinson, 2008; Pedersen, 2009. This is the main 

difference among perceptions of Latvian logistics companies when it comes to 

sustainable practices implementation. This far exactly regulatory compliance is 

viewed as the main and only reason to meet basic environmental standards set by EU. 

“Going green” is seen as an unnecessary and mostly impossible increase in cost base 

(Kilis, 2007) which slows growth in contrast to the findings of this research. 

Consumer awareness on the subject of sustainable environment is improving but lacks 

behind the one in highly developed countries. Sustainable products are viewed as a 

public relations marketing trick and over-priced. In many cases consumers do not 
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believe that the product or service really is environmental friendly. Due to the global 

financial crisis and its impacts on Latvia consumers are not willing to pay more for a 

“green” product or service as other problems overshadow the need for sustainability. 

In general, there is insufficient information and knowledge, and wrong assumptions 

among both consumers and company representatives of gains and opportunities that 

sustainability costs to a business entity and can bring to a newly industrialized country 

(De Palma and Dobes, 2010; Kilis, 2007)) and its society. To overcome this 

shortcoming is crucial for Latvian logistics companies if they want to integrate and 

expand their business activities across national borders. 

 

5.3 Most Commonly Used Practices and Their Possible Implementation in Latvia  

First of all it has to be indicated that not a single respondent company uses 

only one CO2 emission level reduction strategy. The total number of practices used 

was 56, meaning that on average each of the 16 company‟s uses between three and 

four sustainable practices in their road freight transportation activities. This data is 

consistent with green sourcing theory that “greening” cannot happen independently 

(Tohamy, 2009). Even though sustainability improvements implemented in one link 

of a supply chain will have a direct effect of a performance across others (Tahomy, 

2009), a sustainable supply chain and/or road freight transportation activities are not 

achieved until each single link and process has been “greened” (De Palma and Dobes, 

2010). The end-product is valued to be “green” or not, therefore every single step has 

to be scrutinized to reach a completely environmental friendly solution (Tohamy, 

2009). 

 

5.3.1 Software 

While constructing the questionnaire, two different variables of logistics 

related software were included according to theoretical framework of future 

predictions – scheduling and routing (Piecyk and McKinnon, 2010). After analysing 

the data it has been decided by authors do merge these two variables together. Even 

though each of the software mentioned can and might be used separately from one 

another, they give the best results when used together (De Palma and Dobes, 2010). 

First of all, a big share of newest trucks already has a GPS or routing software 

included, which the logistics companies must use to meet regulatory compliance 

(Dieselnet, 2009). Secondly, the only “other/please specify” option chosen for the 

questionnaire was – software that enhances driver‟s skills. The authors have no clear 
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knowledge that this is not closely related to one of the variables already presented. 

Doubting that a driving simulation game is used to educate drivers it has been chosen 

to add it to the other two. This leaves the percentage between software variables with 

a very small difference (from one to five %). By adding software variables together 

the logistics software usage becomes the most commonly used CO2 emission levels 

reduction practice with the percentage of 27%. Being aware that the mentioned 

software variables are derived from future predictions (Piecyk and McKinnon, 2010), 

which might not be entirely correct and are not the only logistics software available 

which is and might be used, the percentage could be even higher. The results 

themselves are not surprising. With a continuous development of intellectual 

technology and the ease, efficiency and effectiveness it brings to individuals and 

business‟ life a rise of various software usages are predicted in the future (Piecyk and 

McKinnon, 2010). 

Analysing the possibility to implement logistics software‟s usage as CO2 

reduction practice in Latvian SMEs though, it does not entirely seem as the best 

option. Without a doubt, there are companies that already use one or another type of 

software, but the prices of professional and specific programs are still high. During a 

secondary data research by the authors a cheapest logistics software offer found was 

$400 for a single user (truck) per year. Software of logistics management costs even 

more. While industry leaders can afford the investment and maintenance costs Latvian 

companies at this point in time are just starting to recover from the global financial 

crisis and cost savings are the top priority of any business activity (Kilis, 2007). In 

addition, usage of single software does not bring the most outstanding results and 

should be used together with others as mentioned before increasing the initial 

investment requirements even more (De Palma and Dobes, 2010; Tohamy, 2009). In 

addition, the language stands as a barrier in most transit and newly industrialized 

countries (De Palma and Dobes, 2010). Most of software available is in English, 

which still is a problem for the current generation of workers in Latvia. Majority of 

Latvian working population does not speak or understand English due to the 

occupation of the Soviet Union, when Russian and German were the international 

languages of choice. Educating staff in English proficiency adds more investment and 

time costs for companies before any results can be seen, which reduces the 

commitment of top management which wants to see fast results to continue the 

implementation of sustainable practices (De Palma and Dobes, 2010). Software 

usage‟s biggest benefit and cost arises from the same factor - technology does most of 
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the job. While it may sound as the easiest way, the input information highly depends 

on the user, which has to be skilled and professional, skilled labour is a shortage in 

newly industrialized countries (De Palma and Dobes, 2010), and the newest 

technology to use it requires financial investment, which does not increase the top 

management‟s willingness to implement it (De Palma and Dobes, 2010; Kilis, 2007). 

Therefore the authors highly doubt that Latvian logistics SMEs would choose 

software usage implementation as most favoured practice. 

 

5.3.2 Fill optimization/vehicle loading 

Fill optimization and vehicle loading as a sustainability practice was chosen 

by 21% of respondents. This practice is the most practical and relatively easiest to 

implement by both industry leaders and Latvian SMEs (Piecyk and McKinnon, 2010). 

By improving loading and efficient usage of trucks more goods can be transported 

without an increase of freight miles (Piecyl and McKinnon, 2010). Freight miles 

driven have a direct positive correlation with CO2 emission levels therefore their 

reduction gives immediate results (Piecyk and McKinnon, 2010). This is a strictly 

structural factor, which again highly depends on the skills of staff. Industry leaders 

have professionals educated in logistics as their staff, which allows an easy 

implementation of this practice. An obstacle for Latvian logistics companies may 

arise from the fact that logistics as a specific and separate discipline in educational 

system is relatively new (De Palma and Dobes, 2010; Kilis, 2007). Most of the 

loading process is done with no specific planning by warehouse workers or drivers 

themselves, who do not have the knowledge required to carry out fill optimization and 

vehicle loading in the most efficient way possible. There are two ways of achieving 

fill optimization – software usage and staff knowledge. The drawbacks of software 

implementation and usage in Latvian logistics SMEs were already covered in the 

previous section. Hiring qualified industry specialists with the knowledge required or 

educating the existing staff is the second way (De Palma and Dobes, 2010). Even 

though qualified workforce is more expensive it should be viewed in long-term gains. 

Fill optimization is not the only benefit, work safety, professionalism and industry 

specific skills with a deepened knowledge have to be considered as well (De Palma 

and Dobes, 2010). Fill optimization and vehicle loading therefore is a CO2 emission 

level reduction practice, which can be implemented by Latvian logistics SMEs 

relatively easy. By hiring new, skilled professionals it would also benefit the younger 

generations that make up the majority of logistics students and graduates because so 
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far Latvian enterprises are reluctant to hire staff with no past experience in the field. 

Knowledge linked with practice can be and is more beneficial than just practical skills 

for everyone involved as it creates the continuous learning process (De Palma and 

Dobes, 2010). 

 

5.3.3 Back-loading 

Implementation and obstacles of back-loading lead back to skilled workforce 

and planning as overviewed in the previous section. Back-loading relies heavily on 

planning. In addition, collaboration and communication with other companies may be 

required. The use of back-loading reduces empty running and increases the efficient 

use of trucks (Piecyk and McKinnon, 2010; Department for Transport, 2010) 

therefore it is no surprise that it ranks as third preferred practice with 16% of votes. 

For industry leaders the use of back-loading holds no surprise. These companies have 

many clients and/or partners which make the planning process easier just because 

there are more options to choose from to implement back-loading. The execution of 

the back-loading process itself does not require any addition effort from the driver, 

there are just a few more stops needed to be taken (Piecyk and McKinnon, 2010). 

 Back-loading in Latvia has a lot of potential. Managers and other staff 

members higher up the hierarchy ladder, which are required to have certain skills, 

make the routing planning for drivers. Once the deals are set and planning done only 

the driving process remains which asks for no additional effort or knowledge from the 

driver. This is probably one of the main reasons why back-loading is already 

implemented in Latvian SMEs to a certain level. The challenges that continuous 

improvement in the usage of back-loading may face in Latvia is the communication 

barriers and lack of trust at the top management level in Latvia (De Palma and Dobes, 

2010). Management tends to be afraid to show and explain their business strategies to 

their own employees, let alone to outsiders (De Palma and Dobes, 2010). 

Nevertheless there are existing Web platforms available where companies must 

register in case to see available and required locations of back-loading. The platform 

consists of both national and international routes and partners, which can be explained 

by the limited size of Latvia, which at times requires external partners to make back-

loading possible and efficient. It has to be noted though that back-loading in Latvian 

logistics SMEs is not viewed or used as a sustainability practice. Back-loading is seen 

as a cost saving practice, but the reasons behind it does not matter in this case. 

Therefore the authors believe that developing the back-loading network has a lot of 
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potential in Latvia, which can be done by expanding the knowledge of its existence. 

Even though it is currently implemented to save costs it also benefits the environment.  

 

5.3.4 Transportation During Night-Time 

Transportation during night-time is the fourth most commonly implemented 

CO2 emission levels reduction practice by respondents with 12% of chosen responses. 

The relatively high percentage can be explained by the fact that industry leaders work 

with many clients over long distances which have to be travelled. Transportation 

during nights can as well be sustainable practice as a necessary business activity to 

meet the business requirements and schedule (Piecyk and McKinnon, 2010). 

Additionally, working hours of end-receivers have to be taken into account. Latvian 

market consists 99.7% of SMEs as mentioned before (csb.gov.lv, 2011b). Majority of 

these enterprises have certain working hours, mostly from 8am-5 or 6pm, which limits 

the use of transportation during nights a lot. Only central warehouses and certain 

supermarket chains have 24 hours long workdays. The size of Latvia is also not big 

enough to require lengthy hours to cover the distances. Latvia can be crossed in 

maximum eight or nine hours, plus most of the distribution centres are located around 

Riga, the capital, or near ports, limiting the distances even more. The implementation 

and need of this practice is therefore very limited and doubtable within national 

borders. Transportation during nights can be advised to transit road freight 

transportation companies, which most likely already use it but for meeting deadlines 

instead of saving the environment. 

 

5.3.5 Outsourced Warehouse Locations 

The difference between this and previous practice is only one percent. 11% of 

respondents have outsourced their warehouse locations or redesigned the routes. The 

use of hub system has obvious gains in relatively geographically big regions with 

many end-receivers (Harrison and van Hoek, 2008). As explained before, Latvia is a 

county of small size and the need and efficient use of centralised hubs is doubtable. In 

addition, warehouse relocation asks for immediate investment, which right now is not 

an option for majority of Latvian logistics SMEs (Kilis, 2007). The country is too 

small and retailers and logistics companies too small and scattered to achieve any 

gains from warehouse relocation. Transit companies though may benefit from 

implementation of this practice by locating their hubs near the borders closest to their 

final destination. It would limit the length of road covered from through Latvia as 
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majority of distribution centres are located around Riga, in the middle of the country, 

or the ports – located in the middle or North and North-West. 

 

5.3.6 Transportation Mode Switch (Road to Rail) 

Nine percent of respondents use both road and rail freight transportation to 

carry out their land distribution activities. The relatively small use of rail 

transportation may be explained by lack of infrastructure and available routes to final 

destinations (Button, 2010). The road infrastructure without a doubt is more 

developed in most of the countries in the world than rail. In addition, using rail as a 

mode of transportation requires bulk amounts of goods to be efficient. Plus, if the 

railroad does not lead exactly to the retailer warehouse additional road transportation 

is needed anyways to finish the distribution chain. Therefore even though rail freight 

transportation is a lot more sustainable than road, as was explained in the section of 

frame of reference by data from Railtrack plc (1999), it is efficient only for bulk or 

collaborative deals. 

Rail infrastructure in Latvia is geographically well structured covering most 

the whole country and its main towns (eurostat, 2010) due to Latvia‟s small size. The 

implementation of rail freight is seen as inefficient though due to the sizes of majority 

of retailers and their scattered locations. Filling the entire carriage would be almost 

impossible for national distribution activities. In addition, the cost for railway usage is 

too high for SME logistics companies – 100 000 Latvian Lats per year (more than 

$200 000 or SEK1.27 million). Rail is used heavily for transit distribution though as 

the routs reach all over the country from border to border (eurostat, 2010). Rail freight 

therefore cannot be advised as a sustainability practice for Latvian logistics SMEs.   

 

5.3.7 Usage of Bi-Modal Vehicles 

Only four percent of respondents use bi-modal vehicles for their land 

distribution activities. This practice is a sub-part of the previous one. Usage of bi-

modal vehicles solved the problem of needing a truck at the end station anyways to 

finish the supply chain. The fact that this practice is not very common among even 

industry leaders means that this practice is still either developing or is not efficient for 

everyone. Use of bi-modal vehicles does solve the problem of bulk distribution but 

adds another one – additional expenses to make the trucks railway usage appropriate. 

For long distance journeys this practice does hold both financial and environmental 
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benefits, especially if a company already used rail freight distributions because in that 

case no additional costs are assigned to rent the railway.  

 The use of bi-modal vehicles in Latvia is very unlikely to be efficient and 

recognized among logistics companies. The same problems as explained before – 

railway rent and country size does not convince of the efficiency this would bring (De 

Palma and Dobes, 2010; Kilis, 2007). In addition, the trucks must be upgraded to be 

able to drive on the rails, which again add costs. Unfortunately the authors are not 

familiar with the actual investment that is required to turn a vehicle into a bi-modal 

one so no certain conclusions if this practice might be advised to be implemented for 

transit companies can be given. 

 

5.4 Conclusions 

 Summarizing the previous sections of data analysis there are three sustainable 

practices which stand a potential of implementation in Latvian SME road freight 

logistics providers at the current point in time. They are – fill optimization/vehicle 

loading, back-loading and to a certain extent also logistics‟ software usage and the 

reasoning behind it is explained in detail in the previous section. At the same time we 

are aware that there is no right and all-fitting solution for everyone, company specific 

aspects have to be taken into account upon decision. The authors agree with De Palma 

and Dobes (2010) that a lot of effort must be directed to improve the communication 

of company‟s goals and strategy all through the company hierarchy from top 

managers and owners to labour. Even though a lot depends on the possibilities of 

finance, which is related with the company‟s position on the market, a lot more effort 

must be put in the education of skilled and industry and job specific labour. The best 

results will arise only if all the people involved in the supply chain from one end to 

another will know why and what sustainable practices are and must be used. Even 

though a small change in one area does not solve the problem in general, a change is 

still a change, and will bring improvements to develop even further. Continuous 

learning and change is crucial which at the moment is a problem within Latvian 

management system due to lack of trust or resistance to change. We are sure that new 

possible sustainable practices will arise but none of them will give the expected 

maximum results if collaboration among business partners, skilled labour and 

communication among company employees will not be implemented and used. And 

no sustainable practices will be used if they will not prove to improve the finances of 

the company, benefit the customer or improve the company‟s position on the market 
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or marketing advantage, therefore performance evaluation of company‟s activities and 

workers must be a part of decision making processes. 

 

6 Discussion 

6.1 Implications 

 The small sample and response rate can be seen as an implication of the 

research. More companies should be studied to draw clearer and more certain results. 

In addition, future research for practices to implement in Latvia, or any other 

European country, should be done in the scope of Europe as decision making 

processes and regulatory standards are similar and therefore easier to draw parallels 

between them. In addition no certain practice can be 100% sure to work for any 

company even if it fits the characteristics of environment; each company‟s internal 

environment must be evaluated to find the best solutions and practices. 

  

6.2 Future Research 

 For a future research it would be interesting to see which advised and 

predicted practices stand up to their expectations and which are switched with another 

ones. The field of logistics and environmental sustainability is changing all the time. 

Another research might be done exactly in Latvian logistics companies to see if and 

how implementation of sustainable practices changes the business, and whether the 

practices used by industry leaders fit characteristics of SME enterprises in real life.  
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