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Abstract 

Canadian Port Authorities (CPAs) annually move $162 billion in international trade and in 

recent years have been faced with significant pressures to become environmentally 

sustainable. In response, CPAs have introduced numerous greening strategies with 

important implications for the dock labour force. This thesis focuses on the greening 

strategies undertaken by CPAs and their interplay with dockworkers; it identifies these 

greening strategies and assesses their implications for dockworkers.  

The thesis adopts a two-part methodology. First, greening measures undertaken by CPAs 

are categorized and compared. Second, a case study of Vancouver’s port is undertaken 

through interviews with a broad set of port actors in order to examine the links between 

labour and sustainability in the port. It is concluded that greening strategies have been an 

important, albeit uneven trend across CPAs and that dockworkers play an influential role 

in the greening of the port.  

Keywords:  Canadian Ports; Environmental Sustainability; Labour; Vancouver  
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Glossary 

Term Definition 

Labour/ Work Within this thesis both the terms labour and work refer to the 
exchange in which an individual completes a task or set of 
tasks in exchange for receiving a wage. These tasks are 
focused on the activities which occur on the waterfront docks 
which facilitate local and global trade through the loading and 
unloading of vessels.  

Port Greening The term green is used to describe “all efforts to consume, 
produce, distribute, promote, package, and reclaim products in 
a manner that is sensitive or responsive to ecological concerns 
(Dahlstrom, 2011, p.5). When applied to seaports, it is used to 
indicate the actions of a port towards improving or introducing 
policies and procedures which will help achieve long-term eco-
sustainability in seaports. 

Despite the fact that port greening is one part of a broader 
narrative of sustainability strategies, within this thesis the terms 
‘greening’ and ‘port greening’ are often used synonymously 
with eco-sustainability and sustainability.  

Skills Skills are the ability to do an action or task. In this paper, skills 
are connected directly to port activities, and include those 
learned both prior to and on the job, as well as through 
upgrading and on-going training. 

Sustainability The most commonly accepted definition of sustainability is 
drawn from the Brundtland report as “the ability to meet the 
needs of the present without jeopardizing the needs of the 
future, which requires planning for future needs (IISD, 2013).” 
The concept can be applied widely and in present context is 
focused on eco-sustainability, that is, the sustainable use of the 
environment.  

Sustainable 
Development 

Sustainable development can be used to indicate development 
that is carried out using sustainable methods- such as the 
development of a new berth where animal habitats are carefully 
relocated to ensure minimal disruption. Alternately, the term 
can be used to the sustaining of development, where 
development projects will be able to continue in the future. In 
this project the term sustainable development will be used to 
designate an eco-sustainable approach, unless otherwise 
clearly noted.   
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Chapter 1.  
 
In the books: examining the greening of the port 

 Introduction 

We live in a time of great contradiction, where consumers both call for eco-

sustainability, or greening, and yet consume at ever-increasing rates. An awareness of 

global warming along with an ideology of environmentalism has resulted in a strong push 

for eco-sustainability around the globe, while simultaneously larger ships are being built 

to aid in the increasing production and consumption of goods. Caught at the crossroads 

of this discourse are seaports- and the laborers within- who depend on the trading of goods 

for their continued existence, yet also operate within communities which demand 

improvements in environmental practices of business and industries operating within their 

jurisdiction. Ports around the world, and in Canada specifically, have risen to the challenge 

of balancing continued trade with the greening of their operations, an act which is 

intrinsically reliant upon dockworkers. With greening measures often decided at a 

management level but implemented by the labour force working on the docks it is 

important to understand the connections between these measures and frontline workers 

are responsible for their success. This study explores these links, asking and answering 

the question “What sustainability measures are being implemented in Canadian ports, and 

how are dockworkers affecting and affected by these measures?” 

I answer these questions through a two-part research project which combines a 

detailed content analysis of the Canadian Port Authority websites with a case study in 

Vancouver. I show that port greening initiatives are occurring with the implementation of 

policies and practices across the country, with all but one of the CPAs indicating a focus 

on greening the port through their websites. I then connect these initiatives to waterfront 

work, showing how port greening work both shapes and is shaped by dockworkers. I show 
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how tasks are changing as green initiatives are introduced, noting that the introduction of 

these initiatives does not flow solely in a top-down manner; rather it is also initiated and 

advanced by dockworkers themselves. In addition, I give some attention to the importance 

of language, specifically in regards to the word “safety” which can be synonymous with 

sustainability on the waterfront. 

 Canadian Port Authorities 

Canada’s more than 200,000 kilometers of coastline are home to more than 200 

ports of different sizes. The most economically important of these ports are united in a 

National Ports System, designated under the 1998 Canadian Marine Act as the Canadian 

Port Authorities (CPAs). Presently there are 18 CPAs in Canada, collectively adding $25 

billion to GDP, moving over $400 billion worth of goods and providing 250,000 direct and 

indirect jobs. (ACPA, 2016; Transport Canada 2015). Regulated by letters patent, the 

CPAs are autonomous, self-sufficient entities with strict financial regulations that both set 

strict borrowing limits and require a portion of gross revenues to be contributed to 

Canada’s general revenue fund (ACPA, 2016). In a system where shippers are not bound 

by location, rather can access the efficiencies of an intermodal system while seeking to 

exploit as much profit as possible, CPAs must operate competitively, gaining advantages 

wherever they are able. Optimal productivity is sought through increasing efficiencies in 

technology, equipment and labour, and through the introduction of innovations and their 

accompanying benefits (Hall et al., 2013). Each of these ports, which are spread across 

the country, as seen in Figure 1. CPAs are well-connected to railways and roads which 

link the country in an expansive network which facilitates both import and export interests. 
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Figure 1: Canadian Port Authority Locations. On this map, produced by the 
Government of Canada (Transport Canada), each of the 18 CPAs 
operating in 2015 are shown within their region, indicated by a red 
square.  

 

Note: Retrieved from: http://www.tc.gc.ca/eng/programs/ports-canadaportauthorities-
2884.htm; used in compliance with Transport Canada copyright. 

Of Canada’s port authorities, four are found in British Columbia, with the province’s 

most northern port situated in Prince Rupert. On Vancouver Island the ports of Port Alberni 

and Nanaimo house CPAs, and Vancouver is home to the Vancouver Fraser Port 

Authority- known publicly as the Port of Vancouver after a recent rebranding from it’s 

former label of Port Metro Vancouver. Resulting from a 2007 merger between the Port of 

Vancouver, the North Fraser Port Authority, and the Fraser River Port Authority (Waters, 

2016), this port authority supports nearly 20% of all Canadian trade, and is the third largest 

port in North America in terms of total tonnage moved (VFPA, 2016). It operates terminals 

in Burrard Inlet, along the Fraser River at Fraser Surrey Docks and Annacis Island, and at 

Roberts Bank, where a massive transfer of both containers and coal takes place (VFPA, 

2016). 

http://www.tc.gc.ca/eng/programs/ports-canadaportauthorities-2884.htm
http://www.tc.gc.ca/eng/programs/ports-canadaportauthorities-2884.htm
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In Central Canada, port authorities are located throughout the Great Lakes system, 

a water body system so vast that it is navigable by ocean liners through most of the year.  

Transportation inland beyond the mouth of the St. Lawrence River is made possible 

through a series of locks which lift ‘Salties’ (ocean going vessels) and ‘Lakers’ (ships 

custom built to the maximum capacity of the lock systems) to the various elevation levels 

of the Great Lakes. This water system has been marketed as “Hwy H20”, a green 

alternative which emphasizes the reduction of truck traffic on Canadian roads due to the 

volume of raw and processed goods which can be moved by boat or barge as far as 

3700km to the Atlantic Ocean (SLSMC, 2015). The CPAs located on Hwy H2O are found 

at Hamilton, Montreal, Oshawa, Quebec, Saguenay, Sept-Îles, Thunder Bay, Toronto, 

Trois-Rivières, and Windsor (SLSMC, 2015). Hwy H2O also connects community and 

regional ports along its waterway, as well as major and minor American ports. 

The remaining CPAs are located on the east coast at Belledune, Halifax, Saint 

John, and St. John’s. East coast ports differentiate themselves in how they advertise as 

they compete for business. For example, the Port of Belledune boasts its strategic location 

near the mouth of the St. Lawrence River (BPA, 2015), while the Port of Halifax 

emphasizes that it not only has an ice-free status, but also minimal tides and no currents 

(HPA, 2015). Canada’s east-coast offshore energy centre is found in the Port of St. John’s 

(PJPA, n.d.) while the Port of St. John’s balances its cruise ship industry with the handling 

of much of the east coasts dry and liquid bulk cargo (SJP,2016). 

While facilitating the country’s economic activities, port operations have a major 

impact on the environment. The activities undertaken in ports have been noted as a crucial 

source of pollution, particularly in the form of the air pollution which results from the use 

of sulphuric and diesel fuels by vessels as they operate auxiliary engines while berthed in 

ports during the loading and unloading process (Chang & Wang, 2012; Yau et al., 2013). 

This source of pollution has gained attention internationally, and Canadian ports have 

responded by implementing practices and procedures which attempt to reduce these 

emissions as well as other negative externalities, such as soil damage, water pollution, 

noise disturbances or impacts on plants and animals. (Hiranandani, 2014; Lirn et al., 2013) 

Responses to these pressures have been observed worldwide (Acciaro et al, 2014; 

Comtois & Slack, 2007; Gritsenko & Yliskyla, 2013), with trends towards greening (defined 
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as “an increased environmental awareness coupled with action to reduce negative 

environmental impacts (Dahlstrom, 2011, p.5),”). Similar trends have been seen across 

all industries, including ports. In the context of Canadian ports, however, little is knowns 

about the breadth of these responses or their impact on waterfront work. 

Work on the waterfront covers a wide variety of tasks, from surveying and testing 

water samples, to maintaining marine and landside security, to planning, accounting, 

managing vessel and truck movement, to human resources and clerical work, to loading 

and unloading vessels and beyond. Each of these types of work invariably have an impact 

on the flow of goods through the port (Knatz, 2013). The frontline workers, that is the 

people on the ground manually handling products in CPAs are the focus of this thesis. 

Referred to as dockworkers, longshoremen or stevedores, these people carry out the 

tasks that are needed to transfer bulk, break bulk, containerized, or special project goods 

between land and sea transportation methods. In Canada, dock workers are members of 

two unions, the ILWU (International Longshore and Warehouse Union) on the West Coast, 

and the ILA (International Longshore Association) for Central and East Coast workers.  

Through these unions dockworkers are given an avenue and an institutional context in 

which they can express their thoughts, ideas, and concerns, and exercise a degree of 

power over policies. Indeed, the power of union dockworkers suggests influence over the 

geographies of port operations in Canada, including port greening initiatives. 

The purpose of this thesis, then, is to first determine the type and nature of 

greening responses being made by CPAs, and second to examine the interplay between 

these policies and procedures, and waterfront labour. I compile the information provided 

on the CPA websites to answer what the picture of sustainability in Canadian ports looks 

like in terms of policies, practices, and procedures used to green the port, creating an 

accurate picture of Canadian port greening initiatives. A macro-scale analysis of Canadian 

ports gives us an idea as to what is happening in terms of greening, however it also allows 

me to explore the micro-scale role that dockworkers play in shaping the geography of the 

waterfront. By narrowing the scope following this broad overview with a case study of the 

Port of Vancouver, I identify dockworkers as key agents in responding to global warming 

through the successful implementation of port greening, both through the initiation of and 

response to port greening initiatives. 
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 Literature Review 

1.3.1. Sustainability and the Port 

Global warming has become largely accepted worldwide as fact, with developed 

and lesser developed countries alike seeking to minimize any further damage to the 

ecology of our planet. The 1983 Brundtland report, formed out of the World Commission 

on Environment and Development to address the deterioration of the world’s natural 

resources identified the need to consider the environment in future developments. The 

commission presented the idea of sustainable development, defined as “the ability to meet 

the needs of the present without jeopardizing the needs of the future (IISD, 2013).” The 

concept of sustainability requires planning for the future in an ecologically sensitive way. 

Green technologies are thus being adopted around the world, whether for political, social, 

or environmental reasons, and the marine industry is not immune to this. While there are 

many things that differentiate one port from another, all share similar environmental 

problems, particularly when it comes to water and air pollution (Anne et al, 2014).  Scholars 

like Acciaro et al (2014) Han (2010), Becker et al (2013), Comtois & Slack (2007), Guiliano 

et al. (2008), Hall et al. (2013), Hiranandani (2014), Knatz (2013b), Ng and Song (2010), 

and Wang & Chang (2012), among others, have begun to examine sustainability in 

maritime industries, seeking to understand and improve on the environmental track 

records within the industry. 

Important attempts have been made to provide a comprehensive picture of the 

sustainability measures being carried out across the maritime industries. With funding 

from the government of Quebec, Comtois & Slack (2007) conducted a large-scale 

research project which surveyed 800 ports worldwide, as well as 120 shipping lines, in an 

effort to determine best practices and set a baseline for future studies. On a similar scale, 

Fernandez Soto et al. (2010), examine the role of the 73/78 MARPOL convention, which 

sets international standards for minimizing the environmental damage by the shipping 

industry, in achieving these standards world-wide. The authors review technologies from 

those designed to capture wind energy (such as the use of wingsails or kites on vessels) 

to Alternative Maritime Power (AMP) (a term used interchangeably with shoreside power 

or cold-ironing, among others), to those meant to improve air quality, through, for example, 
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cleaner burning fuels. In doing this, they seek to lay out what can- and is- happening 

worldwide. Han (2010) likewise provides a sweeping look at the environmental record of 

the shipping industry, focusing on the strategies undertaken by both marine carriers and 

port sectors alike. These studies, however, lack a focus on Canadian operations. Even in 

the case of Comtois & Slack only three of 18 CPAs are studied, suggesting to the need 

for a baseline study across all the Canadian port authorities. In completing this baseline 

study, I first drew on a set of literatures dealing with sustainability to deductively establish 

some categories to further study. A table with this information is attached as Appendix A.  

As I completed my review of the CPA websites, the following four overarching themes 

arose: environmental considerations, port-community connections, landside 

transportation connections, and port operations. 

Environmental Considerations 

There is a considerable set of literature which deals directly with the environmental 

issues that affect individual port operations. In Chapter 2 I will provide an in-depth 

exploration of the specific measures introduced by individual ports, but first wish to 

establish a need for this study by examining literature specifically focused on 

environmental issues. Hall (2007) points to the importance of seaports in adapting to shifts 

in environmental practices, noting the ‘frontline’ position which puts them in a unique place 

to improve the marine industry. By both making changes, and requiring shippers to make 

changes in order to make use of their facilities, Canadian Port Authorities have the ability 

to introduce reforms in key areas, such as operations at the terminals (Acciaro et al, 2014; 

Diabat & Govindan, 2011; Knatz, 2013b), or shipper operations (Fernandez Soto et al, 

2010; Diabat & Govindan, 2011; Venus 2011), coastline damage (Anne et al, 2014; Ng & 

Song, 2010; Hiranandani, 2014), greenhouse gas emissions along with other types of air 

pollution (Hall, 2010; Eyering et al, 2009; Gritsenko & Yliskyla-Peuralahti, 2013; Lindtad, 

Asbjørnslett, & Strømann, ; Lirn, Wu, & Chen, 2013; Yau et al, 2013), water pollution 

(Hiranandani, 2014; Hall et al, 2013), and habitat protection (Stojanovic et al., 2006; 

Burskyte, Belous & Stasikiene, 2011). 

Maritime emissions have been linked to environmental damage, and to health 

problems among those living near ports, particularly in European and Asian ports, with 

shipping in Singapore, Hong Kong, Tianjin and Port Klang producing the world’s highest 
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levels of absolute emissions (Merk, 2014). Worldwide, approximately 60,000 deaths due 

to heart and lung diseases are directly attributed to shipping related emissions (Corbett, 

2007), with around 230 million people directly exposed to these emissions daily (Merk, 

2014). Yau et al. (2013) show that emissions of particulate matter such as nickel and 

vanadium, substances which are known markers of fuel oil combustion, are found in higher 

concentrations upwind of shipping activities in the port at Hong Kong (Yau et al, 2013:61).  

These concerns are echoed in Taiwan by Chang and Wang (2012) who look to 2010 data 

from the EPA (Environmental Protection Agency), noting as many as 3 million people 

worldwide who suffer from respiratory symptoms. They show how particulate matter can 

be reduced by as much as 65.7% and Sulfur Oxides by 63% if a switch from high-sulfur 

to low-sulfur fuels is made, a change which would reduce the negative impact shipping 

has on quality of life. Among many others, Gritsenko & Yliskyla-Peuralahti (2013), Ng & 

Song (2010), Lindstad et al., (2011), Lirn et al (2013), Eyring et al (2009), Hall (2010), 

McArthur & Osland (2013), Han (2010), and Bonacich & Wilson (2008) add to a solid body 

of research focused on maritime emissions. 

A key focus to reducing emissions has been through the access of shore-side 

power, enabling vessels to forego using their auxiliary engines. This measure has received 

extensive support in the literature. Yau et al. (2013), Fernandez Soto et al. (2010), Acciaro 

et al (2014), Hall et al (2013), Bonacich & Wilson (2008), Showstack (2009), Hall (2007), 

Chang & Wang (2012), and Hiranandani (2014) all point to the potential for providing 

shoreside power (also referred to as cold-ironing) to have a positive impact on the 

greening of the port. William Hall (2010), however, draws attention to the source of 

shoreside power, suggesting that the energy source and national energy grid are 

important factors in its provision. Where these sources are not clean energy, for example 

in a coal-powered area such as China, the impact of the auxiliary engines may prove less 

damaging to the overall environment than electric shoreside power use since the latter 

use coal. Despite over half a decade passing since the publishing of Hall’s work, this 

concern appears to have been largely overlooked, perhaps due in part to the pressing 

needs for improved air quality in the highly urban areas where ports are often located. If 

Hall’s concerns are legitimate, the use of shoreside power is likely to have a different effect 

on Canada’s west coast, where clean hydro-electric power is dominant, as opposed to the 

country’s east coast, where a combination of coal, electric, wind and other power sources 
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are used to provide power. Further research into Hall’s ideas are worth studying if we are 

truly seeking to minimize the global negative externalities of shipping on surrounding 

urban areas. 

Port-Community Connections 

The phrase ‘people and the port’ that comprises the theme of port-community 

connections is admittedly ambiguous, in that it can refer to the people carrying out work 

within the port, the people living near the port, or the people whose work causes them to 

interact with the port. Yet, all these groups are captured within the sustainability literature 

of Canadian ports. Marine activities which have been connected to environmental 

concerns, such as ship’s emissions as discussed above and may have a direct impact on 

human lives, for example in the cardiovascular and lung diseases which result from these 

emissions (Yau et al, 2013; Eyering et al, 2009; Bonacich & Wilson, 2008). As these 

impacts negatively affect the quality of life for those living near ports, local activists have 

responded by compelling local, regional, and even national governments to intervene. The 

result has been a complex web of actors at various scales, all drawn together to improve 

environmental practices within the port- that is, to green the port. (Hall, 2013). To mitigate 

these effects, and to be a good neighbor, Canadian ports are often intricately involved with 

the communities around them. 

A wide variety of community connections are found in the literature, particularly in 

respect to the political nature of community and port interactions. Ng and Pallis (2010) 

explores how port reform plays out differently in different locations, even when they are in 

the same country, thus suggesting that communities can play a role in the development 

of port governance. He encourages policy makers to seek a full understanding of the 

institutional characteristics of each given port. Gritsenko & Yliskyla-Peuralahti (2013) build 

on this plea, calling for an understanding of not only the individual ports, but the regions 

in which they operate. They demonstrate “the complexity of socio-political interaction (3)” 

between the city, region’s political actors, and ports through a study of Liquid Natural Gas 

(LNG) access in Northern European and Baltic countries. Hall & Hesse (2013) mirror this 

complexity of actors in California, and Dinwoodie et al (2011) demonstrate complexity in 

the minimal support levels that are available to port authorities as they carry out their 

federal mandate. Hall et al. (2103) notes a connection between the physical operations 
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and governance approaches of the ports, noting that external political and environmental 

pressures play a role in shaping the direction of the port. This suggests that community 

consideration is not optional for CPAs, an idea supported by Acciaro et al (2014) who 

suggest that the multiple stakeholder nature of the port industry must be accounted for in 

achieving environmental sustainability in ports. 

The multiple-stakeholder approach is necessary, in part, due to the set of sub-

communities which exist in and around the port. Some of these communities include 

unions and employer associations (Cowen, 2007), Municipal and federal officials (Desfor 

& Laidley, 2011; Brooks & Cullinane, 2006), and groups of concerned citizens such as 

those which drove the Port of Los Angeles/Port of Long Beach’s Clean Air Action Plan 

(Hall & Jacobs, 2012), as well as individual community residents and stakeholders. 

Connected industries may also have sub-communities which play a stakeholder role, for 

example the teamsters (truck drivers) union which fought against longshoremen for work 

at the advent of containerization (Carmicheal & Herod, 2012). It is possible that the 

diversity and fragmentation of these stakeholders may create power imbalances within the 

port community, which may then have implications on the CPAs. 

One of these potential power imbalances lies in the landlord port setup, where Port 

Authority land is leased to terminal operators, a practice which occurs in all of the CPAs 

except Port Alberni. In this case, the CPA is not directly involved in the daily operations of 

loading/unloading ships, and thus is a step removed in their ability to manage 

environmental risks. CPAs can hold tenant managers liable for damage, but a risk of non-

compliance occurs, particularly where the CPA lacks the resources to properly ensure 

compliance (Dinwoodie et al., 2011). With multiple tenants under the jurisdiction of one 

port authority, interesting aspects of multi-scalar competition arise, where competition 

between ports is intensified by competition between tenants within the same port (Olivier 

& Slack, 2006). CPAs can use this competition to their advantage, encouraging greening 

by various actors within the port as a method of mitigating power imbalances between 

terminals. 
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Land Transportation Connections 

As an intermodal transfer station, seaports cannot be studied without looking at 

land transportation. Like vessels, landside vehicles produce emissions as they are 

operated, and a common theme among ports relates to the minimizing of these emissions. 

Practices range from the use of speed governors on port vehicles to maintain optimal 

speeds, to the use of hybrid vehicles, to auto-shut offs to eliminate idling, and electronic 

management systems to monitor and maximize truck flows while in the port and 

surrounding areas. 

These measures are not exclusive to CPAs, rather are in place around the world.  

Hiranandani (2014) provides examples in the Ports of Long Beach, Rotterdam and 

Sydney, while Hall (2010) points to Asian examples of the same. Hall further shows that 

pressure to reform terminal activities suggests that reducing truck idling is an example of 

an improvement which has an immediate benefit for the communities surrounding ports. 

This improvement becomes particularly important when the increase in truck traffic that 

has accompanied containerization is taken into account. Hall et al (2013) point to truck 

licensing systems and driver incentive programs, implemented by the Port of Vancouver, 

as innovations which improve the port. In California, the Clean Truck Program, an 

equivalent program, has been shown by Acciaro et al (2014) to be a successful innovation. 

While attention has been given to the trucks which move cargo in and out of the 

port, a gap in port-specific literature exists when looking at the use of auto-shut off 

equipment, speed governors, and the use of hybrid vehicles within a port setting. This 

thesis cannot cover these broad topics effectively without losing its two-fold focus on 

sustainability measures in Canadian ports and the role of labour in their implementation. 

However, I will explore these issues in relation to dockworkers, specifically in their ability 

to by-pass these options by disconnecting electronic devices if the employee is not 

invested their use. 

In addition to trucking, rail connections are a key component to the successful 

operation of CPAs. Hall et al (2013), and Hiranandani (2014) look to efforts to green port 

railways with technologies such as the VironMotive GenSet locomotive used in 

Vancouver. Other rail measures focus on converting truck cargo to rail cargo to reduce 
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urban congestion by removing trucks from the road (Bonacich & Wilson, 2008).  A failure 

to produce these results on the Alameda Corridor East in California might suggest that 

this may not always work (Callahan et al., 2010). In pointing to rail as a potential to reduce 

urban congestion, Bonacich & Wilson (2008) note rail traffic can at times increase road 

traffic, leaving cars and trucks idling as they wait for trains to pass at crossings. Further, 

Hricko (2006) questions the benefit of focusing on rail, stating that rail yards present 

unbalanced risks, with low-income, often minority-populated communities surrounding the 

yards. As such, any efforts to green the port through a focus on rail must involve the 

consideration of regional implications of development, a topic beyond the scope of this 

thesis but worth mentioning. 

The effects of idling vehicles can be magnified or mitigated through the types of 

fuels used to power engines. Much of the literature supports moving away from high-

sulphur fuels in order to improve emissions and reduce pollution, particularly in the vessels 

themselves. The heavy metals and soot created in the combustion of marine fuel is 

undesirable (Yau et al., 2013), and the call for lower-sulphur fuels to be used is made 

around the world (Gritsenko & Yliskyla, 2013; Fernandez Soto et al, 2010; McArthur & 

Osland, 2013; Bonacich & Wilson, 2008; Chang & Wang 2012; Hiranandani, 2014). A 

reduction in fuel consumption, both land- and ocean-side, is also seen as desirable, both 

from an economic standpoint by the shipper, and from an environmental standpoint in the 

reduction of emissions which accompanies practices such as slow steaming (that is, the 

slowing of a ships engines and thus speed). Yau et al (2013), Lindstad et al (2011) and 

Hiranandani (2014) all suggest that the combination of economic and environmental 

benefits which come from slow steaming make it a very desirable option to consider and 

reward. With so much attention given to fuel sources around the world, it is surprising to 

find that only four CPAs noted fuel related initiatives on their website. Further analysis on 

this topic can be found in section 2.4.3. 

Port Operations 

Modern building projects often seek to set new standards for environmental 

sustainability, as can be seen in the Leadership in Energy and Environmental Design 

(LEED) certifications awarded to environmentally innovative building projects by the 

Canada Green Building Council (CAGBC, n.d.). Hiranandani (2014) shows how the Port 
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of Long Beach is incorporating green building principles into new building designs, though 

it should be noted that these designs are in place to save money on utility bills. Despite a 

growing popularity of LEED certified projects, CPAs do not seem to be seeking this 

recognition at this time. This could be due to a lack of building projects, or perhaps 

compliments of the landlord style of port management. It does seem feasible that if these 

designs save money on utility bills, these types of certifications may be considered across 

Canada for new building projects within ports. 

In addition to upgrading physical buildings, a focus on the greening of equipment 

is supported in the literature as a potential operations focus. Lai et al (2011) include 

shipping equipment as a dimension of environmental management, while Lirn et al (2013), 

and Yang et al (2012) encourage modifying practices and equipment to minimize 

environmental damage. Coates (2002) indicates that changes in technology are key to 

improving efficiencies. 

Improvements in equipment may aid in reducing pollution and waste. Waste 

products include that which can be recycled or repurposed, as well as hazardous products 

which require careful disposal. Both Lai et al (2011) and Lirn et al (2013) emphasize the 

need for waste reduction and proper handling in establishing green port practices.  Acciaro 

et al (2014) points to a port mandate to provide proper waste reception facilities, and 

Hiranandani (2014) provides examples of waste handling in the Port of Long Beach, the 

Port of Rotterdam, and the Sydney Ports Corporation. In all three of these ports multiple 

waste reduction methods are enforced, requiring not only the recycling of materials but 

also the use of recycled materials where present. Connections between waste and 

technology on the waterfront, however, have not been studied. The shift to online billing 

and payments systems by many ports, which can eliminate paper and ink waste, suggests 

that this is a connection which needs further exploration. 

Ports have become the grounds for new innovations, often arising in anticipation 

of or in response to new regulations (Acciaro et al, 2014). A key player in establishing 

these regulations is the International Maritime Organization (IMO) which signed the 

MARPOL (International Convention for the Prevention of Pollution from Ships) 

conventions of 1973 and 1978 in an effort to minimize ocean pollution (Fernandez Soto et 
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al, 2010). While these efforts are presented at a global scale, each of these innovations 

and regulations is individually addressed at a regional, and even local, scale by each of 

the ports as they make business decisions as to which innovations are likely to be most 

beneficial to their port. Regardless of which innovations are embraced, however, in every 

case it is the people working on the waterfront who are responsible for carrying out the 

tasks required to bring these innovations to success. For this reason, it is imperative to 

understand and embrace the role of dockworkers in the implementation of sustainability 

measures on the waterfront. 

1.3.2. Labour 

When it comes to labour and geography there have been two important 

discourses: The geography of labour, and Herod’s (2001) Labour Geographies. The 

geography of labour, which predates Herod’s labour geographies- but often continues to 

dominate economic and business literatures (Barton & Turnbull, 2002; Cetin & Ceri, 2010; 

Samet, 2015; Pestana Barros, 2012)-  is a passive approach to labour, wherein workers 

are a controlled aspect of a larger business geography. Within this approach, labour is 

replaceable, and workers are seen as abstract factors; as a ‘cog in a machine’ which 

dependably carries out the task it is given. Both neoclassical and Marxist economic 

geographers have used this approach, particularly from the 1960s to 1980s (Knutsen et 

al., 2015), wherein workers were not viewed as having a decision-making impact on the 

work they conduct. Labour geographies, on the other hand, bring attention to the human 

impact of labour, in that workers have the ability to act independently and make decisions 

about the tasks they carry out. In Polanyi’s (1944) formulation, human labour is a fictitious 

commodity. Thus, workers are not passive, rather they are viewed as agents with the 

ability to create their landscapes- they are not simply products within a geography of work, 

rather actively shape their geographies through their work (Herod, 2001). 

McMorran (2012) emphasizes this interdependence, stating that workers are not 

‘docile bodies’, rather they make decisions about every task that they carry out. Peck 

(1996) shares concern that the social implications of labour supply, along with its 

reproduction and social regulations are lost when labour is viewed as a simple commodity.  

He argues that neoclassical treatment of labour markets disregards the social regulation 
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and meaning that is inherently attached to work. Peck calls for a fundamental break from 

this way of thinking, stating that labour cannot be understood outside of the context of its 

social nature. At the individual level workers make strategic decisions based on their 

ideas, thoughts, emotions and political ideologies (Peck 1996; McMorran, 2012). These 

individual facets are complicated by daily interactions with people in the workplace, as well 

as the communities in which workers reside. Dockworkers are then influenced by values 

which are transmitted in the social spaces of the workplace, and they make decisions 

based on the values they acquire. 

As dockworkers connect with each other they join in a shared waterfront culture 

(Miller, 1969), sharing experiences and concerns that they may have brought from their 

community. As workers are united in this shared culture, they strengthen their position to 

shape their geographies. This ability comes from the way workers act as agents in 

responding to their employers, particularly when united through an institution such as a 

union. Hirschman (1970) introduces the idea of exit, voice and loyalty as being three key 

ways in which individuals respond to pressures in the workplace. He points to loyalty as 

compliance with requests from the employer. Denton (1999) notes that for ongoing loyalty 

to be achieved by the individual employees as well as the collective group, employers 

must work with employees to create ‘buy-in’. Buy-in gives the workers a personal 

connection to the work that is done. Voice is similar to loyalty in that employees comply 

with instructions from their employer, however workers request modifications to the work 

that is done. Exit is evidenced when an individual or group refuses to complete the tasks 

requested by the employer. When this take a collective form, such as through a union, it 

is seen in the action of strikes. 

Union strikes in response to containerization illustrate how dockworkers have had 

an impact on the shaping of the waterfront. Prior to the advent of containerization, all 

goods were loaded into vessels at the waterfront. However, the widespread use of uniform 

containers meant that goods could become ‘discretionary cargo’ (Jaffee, 2010) which 

could be (un)packaged at any location and brought to the waterfront. This shift affected 

dockworker unions all over the world, who sought to protect their jobs as the potential 

spatial location of the work changed. On the east coast of the United States, for example, 

the ILA fought to ensure that waterfront work would not be diverted to the hinterlands, 
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which led to the establishment of radial boundaries within which all loading or unloading 

of containers would be done by dockworkers (Carmicheal & Herod, 2012; Herod, 2010; 

Bonacich & Wilson, 2008). While scholars accept that through unions, individual workers 

have played an important role in shaping the waterfront, Ng and Liu (2010) note that 

inadequate attention has been given to this role of workers. This thesis seeks to address 

this gap by providing empirical evidence which supports the importance of the individual 

in shaping their workplace using the lens of sustainability as a focus. 

 Objectives 

The overarching theme of this exploratory study is to gain an understanding of the 

greening of Canadian ports and the interactions which occur between workers and the 

practices corporate entities pursue as they seek to improve sustainability. The main 

objectives of the thesis are captured in the research questions, “What sustainability 

measures are being implemented in Canadian ports, and how are dockworkers affecting 

and affected by these measures?” To answer this, I pursue two sub-objectives: One, to 

identify sustainability measures which are being developed in Canadian ports; and two, to 

understand how the relationship between workers and their employers may as a result of 

sustainability initiatives while seeking an understanding of how work is shaped by the 

individuals doing the work.  

The first objective looks at the sustainability measures being implemented in 

seaports across Canada by the CPAs. As an exhaustive case study of all the CPAs is 

outside the scope of feasibility for this project, my focus is limited to the measures as they 

are presented to the public using the media of websites. These websites are controlled 

individually by each CPA. Differences in these presentations then, identify differences 

between each of the CPAs in their self-presentation. I ask, “How do the CPAs present 

themselves? Do they appear to have an environmental focus?” 

The second part of the overarching question relates sustainability measures and 

physical work in the port. This question asks “What is the role of dockworkers in 

implementing sustainability policies, procedures, and best practices? What skills do, and 

will, dockworkers need as ports continue to be greened?”  Through these questions the 
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role of labour in connection to the actual effectiveness of moving a sustainability measure 

from an idea into practice is explored. I seek to build on the current labour geography 

theories with a focus on individual and collective agency in realizing corporate goals in a 

port setting. This incorporates the implications of sustainability within the organization 

while exploring the interaction between workers and the Port Authority, uncovering both 

top-down (management, corporate, or policy driven) and bottom-up (individual worker, 

union, or community-derived) influences on the greening of the port. Bottom-up 

approaches are strongly connected to human agency, and are explored through questions 

such as, “Do the individual attitude values, beliefs and attitudes of a worker have an 

influence on how they implement sustainable policies in their work? What is the role of the 

individual as opposed to the workforce group, be it unionized or non-union labourers, in 

seeing the successful implementation of green policies? With specific details on how 

individuals shape work within the context of the port, a deeper understanding the 

connection between the individual and the successful implementation of change can be 

seen. 

 Methods 

In this section, I provide a brief overview of the methods I have used in this project, 

followed by sub-sections which provide more detail on why each method was chosen and 

how they were useful in answering my research questions. Overall, I obtained data on 

greening measures incorporated in Canada’s 18 port authorities, and conducted 

interviews with ten people in a case study in Vancouver. 

 This study is comprised of two main parts: The first is an overview of sustainability 

measures being used within the CPAs as presented in their website, where data is 

gleaned through detailed content analysis aimed at uncovering and compiling the 

information that the CPAs have made publicly available on their websites. The second 

part endeavors to gain a deeper understanding of the impacts that the measures 

uncovered in the first part will have on labour. To execute this effectively, a case study 

comprised of a series of interviews with various port actors is supplemented with 

examination of published port literature. 
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When I began my port scan, looking for environmental practices across Canada, 

my primary goal was to confirm that a case study of the Port of Vancouver would be 

beneficial in revealing the context in which labour plays a role in greening the port. I sought 

to establish that the Port of Vancouver was actively involved in pursuing a green port 

mandate, with the idea that by understanding how CPAs position themselves as green 

ports through their websites I could conclusively determine that the Port of Vancouver was 

a good fit for my research. My initial analysis showed that the ports of Montreal, Prince 

Rupert, and Vancouver appeared to be the most active in promoting their position as a 

green port, thus giving merit to my choice in pursuing a case study in Vancouver. 

As this study progressed it became apparent that there was a lack of deeper 

analysis of sustainability in Canadian Ports, and what was meant to be a quick scan to 

establish a suitable location for my work took on a more prominent role in the research 

project. The initial port scan evolved into a complete and detailed content analysis which 

provided answers to questions surrounding which sustainability measures are currently 

being implemented in Canadian ports. This varied from port to port, and included 

measures such as recycling and reducing the waste generated by port operations, policies 

regarding practices which could potentially be harmful to the environment (such as 

dredging or exchanging ballast water), and the introduction of new technologies such as 

those needed to bring shoreside power to a vessel. The port scan, then, provides a window 

into how the CPAs portray themselves as green on their website and uncovers an 

intentional focus on improving port practices to minimize environmental degradation while 

presenting an environmentally aware port to port users and community members alike. 

Further, it evidences areas of opportunity for ports which may be overlooking green 

practices in their operations, or may be seeking to uncover best practices. Through the 

data, I conclude that port greening initiatives, while inconsistent, are being implemented 

across Canada, and thus hold the potential to introduce changes to the work that is being 

done on the waterfront. 

In the case study the impact of these changes and the role of dockworkers in 

embracing and implementing port greening was explored through a series of ten 

interviews. These interviews were conducted with a variety of port actors. To ensure a 

richness of data that cannot be achieved through a scan of port websites, I deliberately 
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established a breadth of key port actors for interviews. These included Longshoremen 

(both retired for historical context and presently working for a contemporary context), 

Union representatives, Terminal Operator Management, those responsible for facilitating 

training through the BCMEA, as well as employees at various levels of the Port of 

Vancouver. With this breadth in scope, I compiled a picture of the working environment 

within the Port of Vancouver. 

The picture I’ve compiled has been done so through a qualitative study, and thus 

is not intended to be statistically generalized towards other ports, Canadian or otherwise. 

Further, it is not intended to be used to make inferences to work in general. Rather, it has 

been designed to provide a thorough understanding of the Port of Vancouver which can 

be used as a base for further research. As the largest and most diversified Canadian port 

engaging in greening initiatives, Vancouver is the extreme case (Flyvberg, 2001) within a 

Canadian context. Generalized analysis from this case can be used to understand 

processes of port greening and how these processes are shaped by dockworkers. This 

research adds to discussions of labour and environment, adding the provision of a port-

specific dimension. Further, Vancouver stands as an important case study of port greening 

in many ways, and thus provides an example for other ports. 

1.5.1. Port Overview 

As I sought to understand what is happening in the CPAs, I discovered that there 

was no analysis of sustainability measures in Canadian ports in the literature. In response 

to this need, I conducted a scan of the English language CPA websites to uncover how 

CPAs are greening the port. Through this comprehensive scan, I identified which ports are 

focused on implementing green practices, and created a data set which can be used to 

draw comparisons between individual ports or various regions of the country. 

This process began with a literature review of scholarly articles and books focused 

on three aspects of ports: Sustainability, labour, and governance. In early stages of this 

project, a strong focus on the connections between all three of these aspects was planned, 

however as the importance of identifying sustainability practices across Canada rose, the 

attention to individual port governance waned. Thus, while understanding port governance 
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was crucial to establishing the context of this study, the final analysis relegated it to the 

position of a supporting element, due in part to the spatial and time constraints which 

accompany master’s level research. I posit that port geography would benefit from 

research looking more directly at the helix created by these three aspects, and suggest 

that future study in this area are needed. 

 My early reviews of the literature brought forward specific areas of attention to 

sustainability in ports around the world. A lack of Canadian studies meant that research 

conducted outside of Canada played a large role in setting the stage for my work, enabling 

the deduction of categories which would then stand within the web survey. This deductive 

knowledge served as a foundation for the categories explored in the content analysis, and 

set the stage for my detailed web survey and subsequent content analysis. A complete 

list of literature as attached to the various categories can be found in Appendix A. 

1.5.2. Web Survey 

Building on the literature compilation as shared in Appendix A, I undertook a survey 

of each of the 18 CPA websites. I completed this work by cataloging each of the references 

to sustainability found on the websites. As each port authority has autonomy over their 

own website, the use of this publicly available information has allowed me to capture the 

green focus that each of the ports wishes to portray. I made the assumption that each port 

is consciously choosing what information to share with visitors to their website, aware that 

visitors may come from industry or the general public. Following this logic, I assume that 

ports prioritize the information they display- or withhold- which in turn indicates an 

importance that is placed on any given sustainability initiative within each of the ports. 

Due to the frequently changing nature of websites, I set a deadline of December 

31st, 2015 to complete my content analysis. To ensure reliability, I captured visual images 

of each of the websites during the final week of December, 2015. The importance of this 

step was demonstrated shortly there-after, when the Port of Vancouver underwent a 

branding change in January of 2016, changing from its old name, “Port Metro Vancouver.” 

This was done to distinguish the port from Metro Vancouver, the region’s “federation of 21 

municipalities, one Electoral Area and one Treaty First Nation that collaboratively plans 
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for and delivers regional-scale services (Metro Vancouver, 2016).” With both organizations 

operating in many of the same multiple jurisdictions throughout the region, the shift in the 

port’s name should distinguish the port from the regional body while simultaneously 

ensuring that the port remains recognizable throughout the world (Personal 

correspondence, 2016). 

With the reliability of the data secured I completed a thorough scan of each of the 

websites. Where available, I used sitemaps to systematically move through each page of 

the website, ensuring that I did not miss any links or information. In cases where a sitemap 

was not provided on the CPA’s website, l opened links in individual tabs, first from the 

homepage, and then from each subsequent page as these links were encountered. As I 

went through each page, I noted each reference to any sustainability measure on excel 

spreadsheets which then acted as my first unit of analysis. 

Initially, two excel spreadsheets were used to capture the data gathered from the 

website scans. The first brought together general, contextual information for each of the 

ports. This data includes information such as the size of the port authority, number of 

berths, and contact information. A second spreadsheet contains the actual practices as 

reported by the ports themselves, and is host to the primary data which has been 

analyzed. 

Within this spreadsheet, all connections to sustainability were recorded as they 

were encountered. The CPA, website link, and a quote containing the reference was 

recorded on a single page, with the quotes organized into categories. The formation of the 

categories in this second spreadsheet is a combination of deduction for the readings and 

induction from the evidence presented in the websites. This literature review was 

completed prior to the review of the websites and while it informed the types of categories 

which were needed, the actual categories were drawn from the websites, with new 

categories added as new information arose. I organized the data by creating columns for 

the port name, information source, and page numbers. Additional columns were created 

for each of the categories of sustainability, each added as data was found in the websites. 

Each of the following variables were given their own column: Local community, Soil, 

Power/electricity, Hybrid, Trucks/vehicles, Environmental considerations by CPAs, Air, 
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Rail, Noise, Buildings, Memberships/Recognitions, Equipment, Environmental training, 

Waste, Lighting, Water, Port Authority tenants, Mission/Values, Emergency Management 

System, Spill response, Vessel incentives, Cleaning, Fuel, and Plants. 

As the data was analyzed, I noticed that some variables were intrinsically 

connected, and thus difficult to distinguish, and so eliminated some columns by merging 

the data within- Hybrid was merged with Trucks/vehicles, Lighting with Building, 

Mission/Values with Local community, and Emergency Management System with Spill 

Response. This enabled me to accurately capture each mention of sustainability without 

creating unnecessary overlap. Where overlap occurred within one statement, data was 

recorded in each of the relevant columns to ensure that analysis would be accurate and 

complete in each of the categories. Take, for example, “In 2012 the Port authority began 

a partnership with Northwest Community College (NWCC) and the Invasive Tunicate 

Network's Plate Watch program to launch one of only a handful of aquatic invasive species 

monitoring programs on the British Columbia coastline (PRPA, 2105).” In cases like this, 

where both the community and water management are involved, the statement would be 

recorded in both the community and water columns. Where possible, information and 

statements were directly copied from the website using the copy-paste function to 

preserve the integrity of the information held within the collection of data. 

Analysis of this data resulted from the classification of many subcategories which 

were then aggregated to create a system which would identify the level of CPA 

involvement in port greening.  The data, originally recorded as quotes within each of the 

subcategories, was tallied within each category and overarching theme, and allocated as 

one (minimal), two (moderate), or three (extensive) checks to indicate increasing levels of 

involvement. 

Once categories were completed, comparisons were made within each to identify 

similarities and patterns between each of the ports. These comparisons enabled a 

thorough understanding of how greening is being executed by Port Authorities across 

Canada. Further, they offer direct answers to the questions “what sustainability measures 

are being implemented in Canadian ports,” where the answers vary greatly across the 

country; or “how do the CPAs present themselves and do they appear to have an 
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environmental focus,” where I found that the majority but not all of CPAs choose to present 

themselves as invested in the environment. At the onset of this study I had hoped that an 

additional question, “Why is there a difference between the public portrayal of the ports 

and how does this matter?” would be uncovered by this port scan, however this was not 

the case. The answer to this question, rather, requires a more expansive study than was 

feasible for this project, where interviews would need to be conducted with each of the 

ports to ensure a representative study, and as such this question was put aside as a 

potential future research focus. 

Another limitation to this project has arisen due to language barriers, as mentioned 

in Section 1.5. To ensure that no misinterpretation or unintentional overlooking of French 

information occurs due to my lack of fluency, I choose to only include English information. 

As some CPA websites are predominantly French, this could mean that CPAs operating 

primarily in French may be undertaking sustainability initiatives not covered in this 

research. 

In addition to utilizing the information presented on the CPA websites, each of the 

port authorities were contacted with requests for information regarding their land use 

plans, as well as any additional environmental information which they felt should be 

included in my study. This information, available to the general public, may not have been 

included on websites, but was thought to be useful in identifying potential differences 

between what is advertised online and what exists within a port. Despite these requests, 

only the Port of Vancouver responded with physical copies of information. Each of the 

other ports either directed me to online information which I had already cataloged, or they 

did not respond at all. 

1.5.3. Case Study and Interviews 

Once I had data demonstrating the variety of environmental concerns CPAs were 

addressing across the country, I explored how these relate to waterfront work through a 

case study of Vancouver, with a specific aim to discover the connections between 

individual workers and port entities. As I completed this section, I sought to uncover the 

role that dockworkers play in enacting sustainability measures within their workplace, 
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exploring how the routine activities of employees on the dock affect the adoption of 

environmental practices and processes within the port. Further, I hoped to explore how 

training influences waterfront culture, and to understand how the skills needed to work on 

the waterfront were shifting in response to greening efforts. My hope was to provide 

concrete evidence of specific new and emerging skills that could be acquired by future 

generations of dockworkers, however I discovered that despite apparent ‘big’ shifts in 

work- for example increasing automation, which in turn increases productivity and 

minimizes the time that a ship must berth (thereby reducing the air pollution it expels while 

in the harbour)- the union has acted as a buffer which has protected dock work jobs and 

resulted in incremental rather than major shifts in training. 

To explore my research questions, I first needed to choose a location, and to 

distinguish it from other possible locations. With my port scan, I identified the Port of 

Vancouver as a clear choice in which to conduct this study. In addition to addressing 

logistical issues such as difficulty in access due to proximity driven by time and funding 

limitations, I had connections with individuals working at the Port of Vancouver due to 

previous research work. This ensured that I would have access to key informants working 

within the port, enabling me to create a complete picture of waterfront work. Further to 

this, the initial port scan analysis showed the Port of Vancouver as a leader in the field of 

port sustainability, rivaled in Canada only by the Montreal Port Authority. In comparing 

these two ports- and considering that I do not speak French, I eliminated Montreal as a 

research site. Vancouver, then, became the optimal site for my study. 

Other ports located in the region were ruled out for various reasons. The Port 

Authority of Port Alberni (PAPA), for example, is focused on developing a transshipping 

model to increase barging and thus decrease truck traffic in Vancouver. This port, 

however, operates differently than the other CPAs in that it does not act as a landlord port 

in which terminal operators carry the equipment leases and are responsible for the daily 

operations of the business. The PAPA, instead, is solely responsible for the daily 

operations of the port, and thus understanding this port would require a comparison to 

other Canadian ports (PAPA, 2015). The Prince Rupert Port Authority (PRPA) also 

advertises itself to have a green focus, however it is located in a region where the First 

Nations culture, along with an as-of -yet unresolved land claims process, has the potential 
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to play a strong impact on the community relations aspect of port operations (PRPA, 

2014). Although the port is growing rapidly, it is also a relatively minor port in terms of 

TEUs when compared to Vancouver. Finally, initial scans show little investment in 

sustainable measures at the Port of Nanaimo, another proximal port which excluded it is 

as a viable subject.  Each of these ports provides the impetus for further research, however 

this falls outside the limitations of this study. Thus, the Port of Vancouver was chosen as 

the location for this case study. 

As an emerging leader in sustainability within Canadian Ports, the Port of 

Vancouver has the environmental focus needed to addresses the question of the role of 

dockworkers in shaping sustainability in the port. As this study began, I expected that a 

top-down approach to the implementation of sustainability initiatives would be evidenced, 

but also anticipated that dockworkers would have an impact on the successful of these 

initiatives. 

Further, as people who depend on both the port and the surrounding cities for their 

livelihood and enjoyment, I expected to find that dockworkers act as the driving force 

behind some greening initiatives.  Within this front-line driven perspective, workers would 

see a need, bring forward ideas on how to address the environmental impact of port 

activity, and see these ideas through to implementation. This perspective contrasts with a 

top-down approach, where management enforces the adoption of new ideas while 

workers begrudgingly oblige- or possibly resist- sustainability measures. While I 

anticipated a front-line driven approach, both options were considered as possibilities. 

To answer questions regarding the role of labour in shaping the greening of the 

port this case study was established to systematically include port authority employees 

and management, trainers, terminal operators, union representatives, and of course, 

dockworkers themselves. In total, 5 longshoremen were interviewed. Of these, two were 

retired, one was an official for ILWU Canada, and two held roles in their local unions. 

Though contact with female longshore workers was made, all the longshoremen who 

agreed to be interviewed were male. The type of work they conducted included manual 

loading of breakbulk cargo, equipment operation, and trades positions. All the 

longshoremen interviewed expressed the importance of the union on their job duties. As 
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these interviews were conducted, stories of waterfront greening began to be repeated, 

assuring me that despite a relatively small sample size, the sample was adequate to 

address my research questions. 

 Two management professionals were interviewed, each representing a different 

terminal operator, and each commenting on both sustainability measures and labour on 

their terminal sites. Within the Port of Vancouver, two employees were interviewed. One 

holds an upper level management position and plays an important role in the strategic 

direction of the port in regards to sustainability measures. The other is a former community 

relations worker who played an important role in mediating between port management 

and the public, and in conveying the positive efforts the port is making in terms of 

sustainability. As the BCMEA is responsible for organizing the training carried out on the 

port, it was also deemed important to include this organization, and an interview was 

conducted with an upper level manager in this organization. 

Interviews were conducted at locations convenient to the interviewees, using a 

semi-structured format using a set of questions pre-approved by the ethics committee. 

Three interviews were conducted via telephone, while the others were conducted in 

person. All interviews were conducted by myself, recorded and transcribed, and stored in 

on a secured USB drive held at Simon Fraser University. Interviews generally lasted 

between twenty and forty minutes, though where the interviewee was keen to share 

additional information this time limit was not strictly set. All interviewees had the option to 

add any additional comments or thoughts outside of the interview questions, and were 

encouraged to contact me with any additional thoughts, concerns or questions. 

Following each of the interviews, journal entries were created to capture my 

immediate reactions as well as any nuances that may not be captured in transcription 

alone. These journal entries were supplemented with additional thoughts and 

observations as the transcription process occurred. This information was then analyzed 

along with the transcriptions to provide anecdotal evidence to questions such as how the 

port is greening. Further, this analysis serves as the primary data for third chapter in this 

thesis. 
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 Organization 

This work is organized into four chapters.  In the first chapter, I have set the stage 

for my research. Chapter two provides details on how Canadian ports are striving to 

increase sustainability. As with the port sustainability literature review in section 1.3.1, I 

organize this data in four parts. In the first of these parts, environmental considerations, 

port greening is explored through five lenses, namely air, soil, water, and plants and 

animals. A second part, port-community connections, examines the ports commitment to 

sustainability in connection to each of its communities. Commitments are explored by 

looking at local community, memberships, vessel incentives, port authority tenants, and 

environmental training. The third part, landside transportation connections, begins with an 

examination of trucks and vehicles in the ports before moving to rail and then fuel. The 

final part presents information regarding port operations. I break down operations in the 

categories of power and electricity, noise, buildings and infrastructure, equipment, waste 

handling, spill response, and cleaning. With individual port practices identified and 

categorized, I conclude the chapter by stating that the majority of CPAs are involved in 

port greening to one extent or another. 

In the third chapter, I show the connections between labour and sustainability 

policies through the case of the Port of Vancouver. I introduce the role of dockworkers and 

my work in understanding how dockworkers shape the port through their responses to 

waterfront initiatives. I then look at the connections dockworkers have to their cities, 

showing how they are agents in these places, and how they can act as pathways between 

the community and the waterfront. Then I explore the role of the union plays in 

implementing sustainability initiatives before I look at the overlap between safety and 

sustainability. I then look directly at initiatives discussed during interviews, bringing 

empirical evidence to show that dockworkers are, at times, drivers of waterfront 

sustainability, and at other times impact sustainability through their reaction to industry-

driven initiatives. 

These themes are brought together in chapter 4. I begin with a brief recap and 

then look in more depth at sustainability and port geography. Next, I present a table which 

summarizes my interviews by port greening category along with observations on what was 
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said by dockworkers and employers respectively. I look at how port authority 

representatives and terminal operators respond differently than dockworkers, and show 

how this demonstrates a distinct type of valuable knowledge among dockworkers. Further, 

I show how bottom-up approaches to implementing new measures are recognized as 

beneficial by dockworkers, terminal operators and port authority representatives alike. 

Finally, in a brief fifth chapter, I touch on the limitations of my research, and lead 

towards future research potential by sharing the questions which arose during my project 

before wrapping up the thesis with a final conclusion. 
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Chapter 2.  
 
Green port policies in Canada 

 Introduction 

Canadian port authorities, like other business entities, are under pressure to green 

their practices. Climate change has become a reality throughout the world in both political 

and business landscapes (Biermann & Boas, 2010), with companies incorporating green 

practices for a variety of reasons related to legal, economic and social considerations 

(Gonzalez et al, 2008). This quest for the greening of business has resulted in companies 

working with- or demanding- that their suppliers join them in pursuing environmental 

initiatives (Govindan & Cheng, 2011), which in turn brings this pressure to ports. 

In Canada, CPAs are self-sufficient commercial federal entities- though separate 

from the federal government- which are subject to strict fund-raising restrictions as laid out 

in their letters patent (Brooks & Cullinane, 2006; Transport Canada, 2016). They are 

further required to contribute to Canada’s general revenue fund (ACPA, 2013), compelling 

the ports to maximize their revenues, gaining advantages where they are able. As they 

seek to fill their mandate, each of the CPAs must answer to their own board of directors. 

These boards are comprised of government appointees, along with members who are 

nominated by port users and confirmed by the federal government. In Vancouver, for 

example, there are 7 user nominees and four government appointees (one federal, one 

regional, one provincial and one for the western provinces). These boards set the strategic 

goals which guide day to day operation of the port. In Canada, the port authorities are 

landlord ports, where terminals are spaces leased to private businesses. These private 

terminal operators are responsible for the infrastructure and daily operation of their 

terminal while generating profit for their owners and shareholders. CPAs generate revenue 

through the fees charged to terminal operators, as well as through berthage and wharfage 

fees, and as such their daily operations focus on the macro-level overseeing of their 

jurisdiction, while the terminal operators focus on the micro-level activities required for the 

physical loading and unloading of vessels. The exception to this is found in Port Alberni, 
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where the port authority also operates Port Alberni Terminals. Given this difference with 

Port Alberni, all other CPAs serve as regulators, coordinating between the various entities 

within their jurisdiction to ensure that operations run smoothly. These entities can include 

terminal operators, vessel operators and shipping lines, unionized workers, landside 

transportation including trucking and railroads, and dredging companies, among others. 

With the CPA ensuring that all these entities are working together efficiently, 

maximum productivity can be achieved, and thus maximum revenue generation. In a 

global system where containerization enables shippers to bypass the former bounds of 

location, productivity remains a key method through which ports can attract business, 

however responding to environmental pressures can give ports the competitive edge they 

may need to stand apart from other ports. Across Canada, CPAs are reacting to this 

potential competitive edge in a wide variety of ways, all of which hold the potential to affect 

workers on the docks. While questions of the impact of productivity and efficiencies on 

labour are not new, the introduction of new innovations, technologies, policies and 

procedures all hold the potential to further change the work that will be done, and thus to 

understand the connections between labour and waterfront greening, it is important to first 

know which measures are being implemented, and question how these might affect 

waterfront workers, and dockworkers in particular. 

As both labourers and citizens, dockworkers straddle the city and waterfront 

industry. They are directly impacted by, and directly impact greening initiatives through 

their interactions within the community. As residents in the regions surrounding ports, they 

feel the impacts of the industries which they depend on for their livelihood- both positive 

effects, for example in the economic benefits brought by business, and in the negative 

effects, such as premature deaths worldwide due to marine emissions (Yau et al., 2013), 

or detrimental effects on the health of residents surrounding ports (Eyring et al, 2009).  

These concerns are challenged by concerned residents and activists- who may or may 

not be dockworkers- calling on their governments to respond to these health and 

environmental concerns with regulatory measures. New regulatory measures in turn 

encourage improved environmental practices within the port and become the grounds for 

new innovations (Acciaro et al., 2014), which in turn can affect the work that dockworkers 

do on the waterfront. As such, dockworkers can be seen as a common thread, or a 
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pathway (Ravetz, 2014), with links to each of the various stakeholders vested in waterfront 

greening. This chapter explores the response of CPAs to these pressures, and identifies 

categories of sustainability initiatives being implemented across the country. As these 

measures are identified, it asks what sorts of changes may be expected on the waterfront, 

and begins to ask how these connect to labour. 

Table 1: Sustainability Overview 

 Environmental 
considerations 

Port- community 
connections 

Landside 
transportation 
connections 

Port operations 

Belledune -   - 

Halifax     

Hamilton -   - 

Montreal     

Nanaimo - - - - 

Oshawa  - - -- 

Port Alberni  - -  

Prince Rupert     

Quebec     

Saguenay    - 

Saint John    - 

Sept-Iles     

St. John’s   -  

Thunder Bay   -  

Toronto     

Trois-Rivières     

Vancouver     

Windsor    - 

Overview of Sustainability measures in Canadian Ports: A brief glance at port participation in measures 
according to the four themes of environmental considerations, port-community connections, landside 
transportation connections, and port operations.  

This chapter, then, is laid out following these themes. As the themes arose from 

20 categories, and further subcategories within each of these, I present first the 

overarching theme, and address each of the categories individually, bringing forward 

interesting aspects of the subcategories within each, particularly as they relate to 

waterfront labour. In Table 1, I show the big picture in terms of CPA involvement in  
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sustainability initiatives, where some port participation in a category is indicated with a 

check mark, a moderate amount of participation is indicated with two checks, and the ports 

with the highest recorded participation are indicated with three checks. I have found that 

most ports are engaged in sustainability across multiple themes, and only one port, the 

Port of Nanaimo appears to have no interest in communicating any greening initiatives to 

the public. In contrast, eight of the 18 ports have indicated participation within each of the 

four major themes, namely the port authorities of Halifax, Montreal, Prince Rupert, 

Quebec, Sept-Iles, Toronto, Trois-Rivières, and Vancouver. While all the port authorities 

are noted in Table 1, it should be noted that subsequent tables in this chapter identify only 

those ports which are active within each category. 

 Environmental Considerations 

Unsurprisingly, given the impact of the shipping industry on the environment, within 

this theme we see the widespread adoption of participation by CPAs in greening initiatives. 

It is possible that this engagement arises out of the simple fact that websites depend on 

imagery, and photographic evidence of environmental awareness is quite simple to obtain 

and display, however a more detailed analysis suggests that this is not true, rather that 

there is a concerted effort across most CPAs to minimize the negative externalities which 

accompany the shipping and transportation industry. 

2.2.1. Environmental Considerations by CPAs 

Within the port, a wide variety of environmental considerations must be 

undertaken. Some of these considerations are easily measurable, for example in water or 

air pollution levels, while other considerations are more conceptual, due in part to the 

complexity and interconnectedness of sustainability initiatives. This category addresses 

measures which deal with conceptual concerns, that is those which demonstrate a way of 

thinking rather than doing. And example is found in advertising that the location of the port 

can be part of the greening of maritime industries. The port authorities in Oshawa and 

Prince Rupert both seek to entice shippers to move through their ports, pointing to access 

to ‘Highway H2O’ as a method of reducing truck traffic and proximity to Asian markets 
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respectively. This resulted in the need for a ‘catch-all’ generic environmental category to 

include measures aimed at intentional ways of thinking about port greening. 

It is perhaps because these measures indicate an intentional thoughtfulness 

towards greening that most Canadian ports participate in these types of practices. Thirteen 

of the eighteen ports were noted as paying attention to the impact that they play on the 

environment, reporting in six sub-categories: policies and procedures, construction and 

infrastructure efforts, goals and strategies to green the port, advertising greening, 

mapping, or through vessel investments. In table 2, we see CPA activity within these 

categories. 

As both the most active ports in terms of intensity and breadth of involvement, 

Canada’s west coast stands out as the leader, with the Port of Vancouver evidencing the 

most environmental concern, followed by the Prince Rupert Port Authority, with both being 

particularly active in the categories of Policies and Procedures and Goals and Strategies. 

The Port of Vancouver boasts holding a place as the first port in North America to 

assign a dedicated team of specialists to address and monitor environmental issues.  It 

was also the first CPA to complete the now formalized port emissions inventory, which it 

updates comprehensively every five years (VFPA, 2015). Likewise, the Prince Rupert Port 

Authority conducts an annual inventory of carbon emissions, taking pride in the respect 

their operations give to “the environment, our neighbours and future generations (PRPA, 

2014).”  

Additional environmental measures carried out include advertising green benefits 

to potential users: the Toronto Port Authority points out that the bulk freighters which 

traverse the St. Lawrence Seaway can carry the same load as 963 transport trucks (TPA, 

2015), with the Quebec Port Authority reporting similar statistics: 25,000 tonnes of 

merchandise on a small-sized ship equates to 870 fewer trucks on the road (QPA, 2015). 
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Table 2: Environmental considerations by CPAs 

 Policies & 
Procedures 

Construction & 
Infrastructure 

Goals & 
Strategies 

Advertising Mapping Vessel 
Investment 

Halifax       

Montreal       

Oshawa       

Port 
Alberni 

      

Prince 
Rupert 

      

Quebec       

Saguenay       

Saint John       

Sept-Iles       

St. John’s       

Thunder 
Bay 

      

Toronto       

Trois-
Rivières 

      

Vancouver       

Windsor       

 Environment: This category broadly captures environmental initiatives which affect the environment, but 
do not meet the physical classifications to fit within any of the alternate categories, for example where 
concepts of greening are discussed but not enacted. Participation by each port is indicated, with one check 
noting some involvement, two checks noting moderate involvement, and three checks noting high levels of 
involvement.  Note: The CPAs at Belledune, Hamilton, Nanaimo showed no activity in these categories. 

The Prince Rupert Port Authority appears to be the only port taking an active role 

in mapping its surroundings with the specific intent to identify coastal environmental 

resource threats with its ShoreZone system (PRPA, 2014).  Despite the fact that it is less 

active in terms of port greening initiatives, the Thunder Bay Port Authority stands out as 

the only port authority which has brought attention directly to the need for cleaner vessels 

as part of its operational strategy. It has done this through investment in 15 new lake 

vessels which have been designed to accommodate future ballast water treatment 

systems and reduce air emissions by 40% compared to existing vessels (TBPA, 2014). 
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Due to the intangible, thought-based nature of these initiatives, it is not expected 

that direct impacts on dockworkers will be felt in a measurable way. It is possible that 

advertising the environmental benefit to a shipping line may encourage a company to 

choose one port over another. However, aside from the shift in volume it is not likely that 

physical changes to work will be the result. This is especially true when comparing this 

category to a tangible category, such as air. 

2.2.2. Air 

Of the tangible, physical environmental foci, the topic of air and air quality in 

shipping has perhaps received the most academic attention. Shipping vessels are well 

documented as a major source of air pollution (Chang & Wang, 2012; Schembari et al., 

2012; Dedes et al., 2012; Eyring et al., 2009; Gritsenko & Yliskyla, 2013; Yang et al, 2012), 

and region-specific air pollution has been directly linked to these vessels. Yau et al (2012) 

point to vessels as responsible for the particulate matter suspended in the air surrounding 

Hong Kong and Ng and Song (2010) recognize these pollutants as unavoidable in calling 

for environmental impact costs to be factored into port planning and management. Indeed, 

direct links have been drawn between the emissions which arise from the smokestacks of 

shipping vessels and the levels of contaminants measured in the air at, and near, the 

seaports where these vessels berth. Compounds which have been identified and studied 

include Nitrous Oxides (NOx), Sulphur Oxides (SOx), Sulphur Dioxides (SO2) Carbon 

Monoxides (CO), Carbon Dioxides (CO2), Greenhouse Gases (GHGs), Particle Matter 

(PM), and Volatile Organic Compounds (VOC) (Yang et al., 2012). 

Attempts to address these concerns in Canada have included regular monitoring 

of air quality, regulating vessel emissions, requiring vapour capture systems, and attention 

given to dust reduction measures. Despite the overwhelming amount of literature pointing 

to air quality as a concern, these measures have not yet been widely adopted in Canadian 

ports, and can only be found in five ports: The Prince Rupert Port Authority, the Sept-Iles 

Port Authority, the Toronto Port Authority, the Trois-Rivières Port Authority, and Port of 

Vancouver, as is seen in Table 3. 
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Table 3: Air 

 Emissions 
Restrictions 

Monitoring System Dust Vapor Capture 

Prince Rupert     

Sept-Iles     

Toronto     

Trois-Rivières     

Vancouver     

Air: As the maritime industry results in a good deal of air pollution, this category captures the various 
attempts to reduce the industry impact on air quality. Participation by each port is indicated, with one check 
noting some involvement, two checks noting moderate involvement, and three checks noting high levels of 
involvement.  Note: the CPAs at Belledune, Halifax, Hamilton, Montreal, Nanaimo, Oshawa, Port Alberni, 
Quebec, Saguenay, Saint John, St. John’s, Thunder Bay and Windsor showed no activity in these 
categories. 

This general lack of attention to air quality by CPAs may be due, in part, to the 

global attention the shipping industry has already directed to this topic. In southern 

California, for example, the residents in areas surrounding the ports of Los Angeles and 

Long Beach breathed in such poor air that they exercised political clout demanding 

change. Their lobbying resulted in the Clean Air Action Plan (CAAP), a cooperative plan 

put in place by the Port of Los Angeles and the Port of Long Beach. CAAP provides 

financial incentives for vessels to reduce their pollution through cleaner engines, lower 

sulphur fuels, and vessel speed reductions. It also enforces strict emissions standards on 

trucks, limits idle time for locomotives to 15 minutes, and sets the stage for both ports to 

shift to zero-emissions electric equipment for cargo movement on the port (CAAP, 2017). 

These changes do no only impact the United States, rather have residual effects that 

follow the ships to each of their locations, including the Canadian locations. This residual 

effect may be enough that the CPAs do not feel the need to invest their time and energy 

into making further changes, or to potentially alienate vessels which have already 

undergone many changes to comply with U.S. laws. 

Without a detailed case study into each of the CPAs, reasons for the lack of action 

are unclear. However, we can look to the Canadian ports which do focus on air quality to 

see measures that could feasibly be introduced across Canada. The ports of Prince 

Rupert, Sept-Iles, Toronto and Vancouver all report restrictions for vessels entering their 

waters so that the worst offenders in terms of air pollution are not serviced, with vapour 
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capture systems required under certain circumstances in both Vancouver and Sept-Iles.  

Neither these restrictions nor the use of vapour capture systems hold any great likelihood 

of impacting the nature of waterfront work in Canadian ports (although they may improve 

air quality for workers), as these measures require action on behalf of the vessel, and not 

on the ground. 

More likely to have an impact on labour, however, are dust controls.  Identified only 

at the ports of Prince Rupert, Sept-Iles and Trois-Rivières, dust controls include 

monitoring, the use of abatement liquids, implementing speed limits, and the use of dust 

collectors. It should also be noted that it is quite likely that dust control measures are being 

implemented but not publicly reported on by CPAs. During the early stages of my research, 

I was given the opportunity to join a site tour of the Fraser Surrey Docks, a multi-use 

terminal within the jurisdiction of the Port of Vancouver. While no dust control measures 

were noted on the Port of Vancouver website, during this tour both restrictions in how and 

when rail cars of grain could be emptied to mitigate excess dust, and dust abatement 

liquids to be applied to coal trains were shared by the tour guide, in this case one of the 

terminal’s environmental managers. 

Regardless of the width of implementation across the country, these measures can 

impact work- monitoring dust levels may require training on new equipment, or perhaps 

new personnel all together. Abatement liquids to be sprayed on bulk cargoes each come 

with their own ingredients and hazards, and thus at very minimum employees must be 

familiarized with the Workplace Hazardous Materials Information System (WHMIS) 

procedures and the corresponding Material Safety Data Sheets (MSDS). Speed limits 

impose restrictions on the amount of work that an employee can achieve throughout the 

day, and dust collectors may require site-specific special training. In interviews with 

Vancouver dockworkers, where important commodities include grains and coal, dust was 

specifically mentioned as an area of concern more than once. It was noted that the union 

was involved in bringing about changes which ensured that conveyor belts were covered 

to improve the air quality in which longshoremen worked. 
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2.2.3. Soil  

Table 4: Soil 

 Coastal 
Erosion 

Dredging Soil Management Dust 

Montreal     

Quebec     

Sept-Iles     

St. John’s     

Toronto     

Trois-Rivières     

Soil: This category encompasses soils impacted by the movement of goods, both those found on land as 
well as sand and sediments which lay under the water. Participation by each port is indicated, with one 
check noting some involvement, two checks noting moderate involvement, and three checks noting high 
levels of involvement.  Note: The CPAs at Belledune, Halifax, Hamilton, Nanaimo, Oshawa, Port Alberni, 
Prince Rupert, Saguenay, Saint John, Thunder Bay, Vancouver and Windsor showed no activity in these 
categories. 

Located where land and sea meet, ports inevitably effect minerals, sediments, 

sands and soils, moving them during daily operations. Sand and sediments which lay 

under water are dredged and relocated to ensure that channels meet minimum required 

depths for safe vessel passage, while the movement of vessels themselves can cause the 

shifting of the seabed (Galinas, 2011). On land, soils are contaminated by spilled oils and 

other engine pollutants, or relocated during construction and expansion projects. The 

artificial movement of soils and sediments through human intervention can disturb, or even 

destroy, life sustaining habitats and as such have garnered attention from 

environmentalists and port operators alike (Hiranandani, 2014), though only six CPAs 

report activity in regards to sustaining soils and sediments, with the Sept-Iles Port 

Authority proving to be the most active in this aspect. 

Embankments, composed of soils, sediments, and rocks are a frequently found 

feature in ports. These land features are found at the water’s edge, and are often fortified 

to provide the stability needed to support the docks and roadways found within the port. 

Destabilized embankments can mean costly operational delays for seaports along with 

potential disruptions to the entire transportation network (Becker et al, 2013), or even 

dangerous situations for labourers, should destabilization occur near docks. It is thus in 
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the best interests of the CPAs to ensure that they protect the coastlines on which they 

operate from potential erosion, however only the Sept-Iles Port Authority and the Toronto 

Port Authority give attention to this on their websites. Protecting coastlines also occurs in 

the form of soil management, however appears to be a minor concern to CPAs, with only 

Montreal, Quebec, Trois-Rivières and Sept-Iles denoting this type of attention. In Montreal 

and Quebec and active role in decontaminating soils, and in all four steps have been taken 

to avoid future contamination occurring at all four ports. This appears to be a focus which 

takes place away from the active goods-transfer areas of the dock, and thus will likely not 

play a major role in shaping dock work. 

Likewise, dredging, that is, “moving material submerged in water from one place 

to another (Anon, 2005)” using specialized equipment is work which is carried out within 

port jurisdictions, but not typically by dockworkers themselves. Attempting to green the 

port through less environmentally destructive dredging practices is an important practice 

(Stojanovic et al., 2006), with this attention noted in the ports of Sept-Iles, Toronto, and 

St. John’s. The St. John’s Port Authority commits to ensuring all projects comply with the 

requirements set out by the Canadian Environmental Assessment Act and Regulations 

(SJPA, 2014), a set of regulations which all ports are likely to be adhering to, even where 

all websites may not specifically mention this type of focus on minimizing environmental 

damage during dredging. 

2.2.4. Water 

Where water is concerned, the term ‘greening’ is often changed for ‘blueing’. With 

a good deal of port activity taking place on the water, it was anticipated that a wide range 

of techniques and policies to protect the water would be in place and implemented in the 

Port Authorities across the country, and that these would hold the potential to require 

significant chance in waterfront work. Yet, despite a variety of measures which required 8 

separate subcategories, only 10— just over half—of the CPAs are participating in these 

measures, as seen in Table 5. 
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Table 5: Water 

 

C
onsum

ption 

Infrastructure 

V
essels 

H
ydro-E

lectricity 

W
aste 

M
anagem

ent 

A
dvertising 

R
esearch 

E
quipm

ent 

M
em

bership 

Montreal          

Oshawa          

Port 
Alberni 

         

Prince 
Rupert 

         

Saint John          

Sept-Iles          

St. John’s          

Toronto          

Trois-
Rivières 

         

Vancouver          

Water: Often associated with ‘bluing’ rather than ‘greening’, this category encompasses all measures taken 
to protect the water at and around the port, with one check noting some involvement, two checks noting 
moderate involvement, and three checks noting high levels of involvement. Note: The CPAs at Belledune, 
Halifax, Hamilton, Nanaimo, Quebec, Saguenay, and Windsor showed not activity in these categories. 

Water protection measures vary from the Port of Vancouver’s program to 

recognize vessels which use water responsibly to the Montreal Port Authority’s water 

waste reduction efforts.  Montreal shines as a clear leader in the breadth of engagement 

in water initiatives, with targets in six of the nine categories. One particularly unique project 

Montreal is involved in the development of an electronic navigation project which will 

minimize water pollution by vessels (MPA, 2015). Water research is conducted by the 

Prince Rupert Port Authority and the Saint John Port authority, with Prince Rupert 

employing staff to collect and monitor water samples to measure water quality and seek 

out contaminants (PRPA, 2015), and the Saint John Port Authority working with partners 

to develop a SmartATLANTIC buoys which can both modernize Canada’s marine 

navigation systems and help ensure the safe passage of LNG and petroleum products 
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(SJPA, 2015). These initiatives all involve staff outside of dock work positions, and thus it 

could be said that as the blueing of the port continues, new employment opportunities 

requiring water management skills outside of current dock work limitations may arise. 

Attention to the treatment of ballast water by vessels and the discharge of bilge 

waters, as well as avoiding other possible contaminations by vessels appears to be a more 

important issue for CPAs, with a wider array of participation, though with a low likelihood 

to directly impact dockworkers. Likewise, attention given to the protection of water from 

possible contaminants is more widespread, with the Port of Vancouver, for example, 

working to minimize pollution that occurs due to rainfall events through effective storm 

water pollution prevention (VFPA, 2015), and the Sept-Iles Port Authority requires that 

surface drains be sealed during maintenance activities unless pollution control devices 

are present (SIPA, 2015). Unlike the other measures, this sealing of surface drains will 

have a direct impact on dockworkers, as tradespeople will have the additional task of 

ensuring drains are properly protected prior to commencing any maintenance work. It is 

possible that this additional step may be seen as a nuisance for workers, or they may 

embrace the additional step as one which helps to secure extra work, and thus job 

security. Further, additional training may be needed to ensure that surface drains are 

effectively protected. 

2.2.5. Plants and Animals 

Though the sealing of drains could be a method of protecting marine habitats from 

the potential harms of maintenance activities, the Port of Sept-Iles’ focus remains on 

protecting the water in this case. Procedures and practices specifically dealing with plants 

and animals, however, are included on half of the port authority websites. Attention to 

shoreline and marine animal habitats as well as riparian zones are also evidenced as 

important in half of Canada’s Port Authorities, who also engage in activities such as tree 

planting and habitat restoration. 

When it comes to protecting plant and animal life, the Port of Vancouver arises as 

Canada’s clear leader. They are active in 6 of the 7 subcategories which are encompassed 

in this focus, giving attention to fish and marine life, marine, land and riparian habitats, 
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birds and butterflies, and invasive species, with an average of 4.67 repeated mentions in 

each of these categories. Measures taken include an inventory of wildlife species present 

within port jurisdiction and the identification of 32 federally listed at-risk species and 

enhancement projects to protect the habitats of these species. (VFPA, 2015) 

As seen in Table 6, following behind the Port of Vancouver is the Sept-Iles Port 

Authority, with activity in five of the seven categories. This CPA is actively working to 

maintain marine habitats through the replanting of cordgrass and installing artificial reefs 

to stimulate the settlement of sea cabbage, and implementing policies to protect marine 

animals and the avifauna within forested areas. (SIPA, 2014) While the Sept-Iles Port 

Authority mentions trees in the context of protecting the avifauna within, The Montreal Port 

Authority is the only port authority to focus directly on trees, compensating for its 

greenhouse gas emissions through the planting of trees. 

Table 6: Plants and Animals 

 Trees Fish & 
Marine 
animals 

Marine 
Habitat 

Land 
Habitat 

Riparian 
Zones 

Birds & 
Butterflies 

Invasive 
Species 

Montreal        

Oshawa        

Port 
Alberni 

       

Prince 
Rupert 

       

Quebec        

Sept-Iles        

Toronto        

Vancouver        

Windsor        

Plants and Animals: This category focuses on the practices and procedures put in place to address 
concerns towards vegetation and wildlife, and includes habitat rehabilitation efforts. Participation by each 
port is indicated, with one check noting some involvement, two checks noting moderate involvement, and 
three checks noting high levels of involvement. Note: The CPAs at Belledune, Halifax, Hamilton, Nanaimo, 
Saguenay, Saint John, St. John’s, Thunder Bay, and Trois-Rivières shared no activity in these categories. 

The Oshawa Port Authority, the Port Alberni Port Authority, the Quebec Port 

Authority, and the Windsor Port Authority have all brought some attention to their 
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contributions in habitat restoration, and Toronto has participated in a unique rehabilitation 

project, planting native plants such milkweed at the Outer Harbour Marina to create a 

butterfly garden to actively combat the dwindling numbers of Monarch Butterflies. In 

addition to the butterfly garden, the Toronto Port Authority has also invested in the Wetland 

Creation Project, which created a wetland area and fish habitat on port lands. (TPA, 2015) 

As with work on coastal erosion, most of the work to protect plants and animals takes 

place away from the dock, and thus despite its presence as an obvious focus in many 

Canadian ports, initiatives involving plants and animals are unlikely to play a major role in 

changing dock work. 

 Port-Community Connections 

Consumer needs and desires for products and services drive the economy of the 

port. Further, ports are generally located in highly populated areas. Urban locations both 

enables the rapid distribution of goods to those who will consume them and grants access 

to workers needed for the port to operate smoothly. It then comes as no surprise that 

people are an important theme which can be explored through a series of subcategories 

within the port. 

2.3.1. Local Community 

Due to the national importance of the CPAs I expected that there would be some 

similarities which occurred in all CPAs. What I found instead was inconsistency, with a 

wide variety of greening initiatives across the CPAs. Despite this, a relationship between 

sustainability and the community has been highly featured on CPA websites. Community 

and sustainability are so intricately linked that this type of content analysis cannot easily 

separate the two concepts. It is perhaps because of this intricate linking that connections 

between sustainability and community are seen in most Canadian ports: 13 of 18, or 72%, 

of ports connect their sustainability efforts to the communities in which they operate. 

Investment in community initiatives in the format of providing funding is a method which 

CPAs use to bring benefit to the people that reside in port areas, fulfilling the role of a good 

corporate citizen (MPA, 2014). 
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The methods in which ports connect sustainability and their communities fall into 

seven subcategories, seen below in Table 7. Some measures appear to be government 

mandated, such as reported by the Quebec and Sept-Iles Port Authorities, where federal 

approval is needed to make changes to the land, for example in breaking new land for a 

building project (QPA, 2014; SIPA, 2014). Community based transportation and 

infrastructure initiatives likely involved local governments as well, due to their nature, 

however these connections were not explicitly stated. These initiatives focused on man-

powered transportation- walkways and bike lanes installed for community use, and 

landscapes constructed to maximize pedestrian views of the waterfront. 

Smaller communities within this category included both the community of shippers, 

and the community of marina customers. Mentions of the shipping community were few, 

far between, and centered on connections between ports along Highway H2O (a marine 

corridor which connects Canada and the United States through the Great Lakes and along 

the St. Lawrence River (hwyh2o.com, 2016). Among the marina communities we find a 

different story: The Toronto Port Authority arose as the clear leader in sustainability among 

marina customers, presenting not only a set of green initiatives designed to protect the 

harbour, but also requiring marina customers to sign an environmental pledge to access 

marina waters. (TPA, 2014). 

The most complex aspects of community prove also to be the most widely 

participated in- community investment and engagement. Community investment refers to 

support that is given to a community initiative or group in the form of financial backing.  

This may occur simultaneously with community engagement, where the physical presence 

of port representatives is involved in providing support. Together these two categories 

represent 59.3% of all noted community involvement. When wording towards being a 

“good neighbor” is included, this number rises to 69.7% of all community/sustainability 

measures.  Within each of these categories a direct interaction with the community lends 

a visual connection between the community and the CPA. In the case of financial 

contributions, which individually may be invisible, the CPAs can- and do- gain visibility 

through promoting the fact that they do financially support the community. It is possible 

that this visual recognition of the port is a driving force behind the sustainability of ports, 

however further studies are required to give validation to this claim. 
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Table 7: Community 

 Community 
Engagement 

Community 
Investment 

Government 
Mandate 

Shipper 
Community 

Transportation/ 
Infrastructure 

Good 
Neighbor 

Marina 

Belledune        

Halifax        

Hamilton        

Montreal        

Prince 
Rupert 

       

Quebec        

Saguenay        

Saint John        

Sept-Iles        

St. John’s        

Thunder 
Bay 

       

Toronto        

Trois-
Rivières 

       

Vancouver        

Windsor        

Community: Connections between the port and the community which emphasize sustainability are 
captured here.  This includes investments of finances or time given to the community. Participation by each 
port is indicated, with one check noting some involvement, two checks noting moderate involvement, and 
three checks noting high levels of involvement. Note: The CPAs at Nanaimo, Oshawa, and Port Alberni 
shared no activity in these categories. 

Within each of these categories, the strongest impact on work stands to come in 

the form of reconnection to the waterfront. As commercial spaces, have centralized away 

from the waterfront and security threats have increased the physical barriers surrounding 

ports and other waterfront industries, Canadians have become more disconnected from 

waterfront work. Port authorities such as Quebec, however, are seeking to strengthen the 

port-city relationship (QPA, 2015). In Seattle, a viewing dock and self-guided working 

waterfront tour enables citizens to watch dockworkers at work (Port of Seattle,2017) In 

Canada, the viewing deck at Lock 3 of the Welland Canal located in St. Catharines, 

Ontario, enables visitors, locals and school groups to observe linesmen as they work 

securing ships passing through the lock (St. Catharines, 2014). During my experience 

working on the canal, I was often very aware of these eyes watching as I worked, which 
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was unnerving and even disturbing at times. While I felt uncomfortable with these eyes, 

other coworkers seemed to draw energy from the attention, waving and interacting with 

the visitors across the lock. If visitor access to docks is introduced by CPAs the result may 

be that dockworkers feel a community presence around them, potentially impacting their 

behavior as they work.  

2.3.2. Memberships 

Somewhat connected to communities, yet with enough variation to merit its own 

meta-category is that of Memberships. Eleven of the eighteen CPAs are either members 

of green associations, or offer rewards to their users who can evidence green 

memberships of their own, as seen in Table 8. Across Canada, Green Marine has arisen 

as an organization worth being connected to, with half of the Canadian CPAs boasting 

membership. Both the Sept-Iles Port Authority and Port of Vancouver offer incentives to 

their customers for evidence of membership with Green Marine. (SIPA, 2014; VFPA, 

2015). 

External certification groups allow like-minded port authorities to interact and share 

best practices. These groups can also be used by ports to establish a reputation as a 

green, sustainable operation, where certification though audit demonstrates commitment 

to the community’s standards (Boiral & Yves, 2011). Notable in Canada is the number of 

memberships in Green Marine, an organization whose mission is to “make marine 

transport greener and more sustainable (Green Marine, 2015).” In 2015, nine Canadian 

Port Authorities reported membership in Green Marine on their websites. Green Marine, 

however, reported all CPAs except the Belledune Port Authority as holding membership 

(GM, 2015) This disparity is interesting, requires research which would involve reaching 

outside of each CPA’s website, thus eliminating this possibility from the scope of this study. 

It is, however, and interesting question for future research. 
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Table 8: Memberships 

 Green Marine/ 
Alliance Verte 

Rewards to 
users 

Awards received Active on 
Boards 

Other 
Memberships 

Halifax      

Montreal      

Prince Rupert      

Quebec      

Saint John      

Sept-Iles      

St. John’s      

Thunder Bay      

Toronto      

Vancouver      

Memberships: This category captures the ties made with the environmental sustainability certification 
initiatives through which ports can monitor and report their green practices. Participation by each port is 
indicated, with one check noting some involvement, two checks noting moderate involvement, and three 
checks noting high levels of involvement.  Note: The CPAs at Belledune, Hamilton, Nanaimo, Oshawa, Port 
Alberni, Trois-Rivières and Windsor showed no activity in these categories. 

Outside of Green Marine memberships, sub-categories include rewards, awards, 

activity in managing an organization, and alternate memberships and affiliations. Eleven 

CPAs promote their participation in one of these with Vancouver and Montreal most 

heavily focused on these activities. The Port of Vancouver, despite being the most 

intensely active through these categories, does not advertise its Green Marine 

membership on its website, rather focuses on its EcoAction program, as well as its 

affiliation in the North-West Port Clean Air Strategy, a collaboration between Port of 

Vancouver, and the American Ports of Tacoma and Seattle. It does, however, point to 

Green Marine Certification in its spill management. (VFPA, 2015) The Montreal Port 

Authority, on the other hand, boasts of not only its connection with Green Marine but also 

with its role as a founding member of the organization in 2008. (MPA, 2014) 

Four Canadian Port Authorities report holding memberships with organizations 

other than Green Marine, including the International Green Award and the Societe 

d’Intervention Maritime Est du Canada Ltd (Sept-Iles Port Authority), the Ontario Marine 

Transportation Forum (Thunder Bay Port Authority), and the above mentioned clean air 

strategy (Port of Vancouver). Additionally, the Montreal Port Authority, Sept-Iles Port 
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Authority, Toronto Port Authority and Port of Vancouver all report receiving awards for 

their green initiatives. 

Within every membership, there holds a potential for work to be affected. While 

carrying out the actual audits are often done externally, as in the case of Green Marine 

(GM, 2015), if workplace habits are being observed, extra pressure to perform perfectly 

may be felt by the employees, increasing stress levels. Additionally, membership may 

require changes in the procedures covered within other sections of this paper; for 

example, dust control measures may require changing operation conditions so that work 

must occur within a building rather than outside where natural airflow may result in higher 

levels of dust particles in the air. Thus, these external connections could lead to internal 

change. 

2.3.3. Vessel Incentives 

While the external connections through memberships could well lead to internal 

changes, vessel incentives are unlikely to play a great role in the daily tasks of 

dockworkers as the incentives offered to vessels comes in the form of recognition.  

Regardless of this recognition is accompanied by a financial incentive, it takes place away 

from the dock and thus does not impact work. 

Derived from the membership category when it became apparent that a more 

detailed breakdown would be needed to more fully understand the role that vessel 

incentives play on port greening. These incentives, noted in Table 9, recognize the efforts 

that ports take in rewarding greening efforts undertaken by vessels entering port waters, 

and include measures such as reductions in berthing fees for the environmental pledges 

made by shipping companies (TPA, 2015; VFPA, 2015).  

Only four of the eighteen CPAs promote this type of activity, suggesting that 

rewarding shippers is not widespread across Canadian ports. Vancouver leads this 

movement, rewarding vessels for arriving on time (thus avoiding delays which could cause 

ships to anchor in harbour longer than necessary) while also managing an eco-action 

program in which shippers can participate and providing awards to those who achieve the 

highest levels of eco-sustainability with the port. Prince Rupert likewise operates its ‘Green 
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Wave’ program to reward greener shippers, and Sept-Iles offers discounts for Green 

Award winners. 

Table 9: Vessel Incentives 

 Green 
Wave 

Green 
Award 

Environmental 
Pledge 

On-time 
Vessel Arrival 

Blue Circle 
Awards 

Eco-
Action 

Prince Rupert       

Sept-Iles       

Toronto       

Vancouver       

Vessel Incentives: In a similar fashion to the way that external organizations can help the ports to report on 
their green initiatives, this category looks to the way in which vessels are rewarded by the port for their 
efforts to reduce the environmental footprint which they leave. Participation by each port is indicated, with 
one check noting some involvement, two checks noting moderate involvement, and three checks noting high 
levels of involvement. Note: The CPAs at Belledune, Halifax, Hamilton, Montreal, Oshawa, Port Alberni, 
Quebec, Saguenay, Saint John, St John’s, Thunder Bay, Trois-Rivières and Windsor showed no activity in 
these categories. 

2.3.4. Port Authority Tenants 

The balance between CPAs and tenants is an interesting one, where CPAs find 

their power and influence over sustainability limited. Leases can, and do, include 

environmental clauses, however once these are signed the CPAs are limited in what they 

can require of their landlords (Brooks & Cullinane, 2006). CPAs can hold tenant managers 

liable for any environmental damage that occurs while the port is under their care, but a 

risk of non-compliance exists where the Port Authorities may lack the resources required 

to properly execute these programs (Dinwoodie et al., 2011). 

As with Vessel incentives, in Table 10 we see that only four of the 18 ports 

participate in providing incentives to their tenants.  It should be noted that as the only port 

not participating in a landlord system, rather keeping the responsibilities of day to day 

activity within the portfolio of the Port Authority (PAPA, 2015), Port Alberni would not be 

able to participate in this category. The four ports that do provide incentives for their 

tenants are Vancouver, Prince Rupert, Montreal and Sept-Iles. Of interest is the fact that 

the Toronto Port Authority provides incentives for vessels, but not its tenants, while 

Montreal does the opposite, incentivizing their tenants but not shippers. The two ways that 
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port authorities engage with their tenants is though the use of environmental clauses, and 

in their mission and/or value statements. 

Table 10: Port Authority Tenants 

 Environmental Clauses Mission/Value Statements 

Montreal   

Prince Rupert   

Saguenay   

Sept-Iles   

Vancouver   

Tenants: Within a landlord system, the power of the Port Authority over the tenants which manage day to 
day operations is limited. Despite this, some Port Authorities enforce greening through environmental 
clauses within leases or incentives for landlords, all of which are captured here. Participation by each port is 
indicated, with one check noting some involvement, two checks noting moderate involvement, and three 
checks noting high levels of involvement. Note: The CPAs at Belledune, Halifax, Hamilton, Nanaimo, 
Oshawa, Port Alberni, Quebec, Saint John, St. John’s, Thunder Bay, Toronto, Trois-Rivières, and Windsor 
showed no activity in these categories. 

Tenants, often terminal operators, control waterfront spaces and are the ultimate 

employers of waterfront workers. Intensive infrastructure and long term leases have 

resulted in low operator turnover, which lends security to the waterfront workforce. Low 

turnover, however, limits the pressure CPAs can put on existing tenants. While CPAs can 

put include environmental clauses in new leases, they must encourage voluntary greening 

among existing tenants. 

2.3.5. Environmental training 

Several Canadian Port Authorities have shown evidence of dedication to 

environmental training through the hiring of staff for sustainability focused positions or by 

offering specialized environmental training to employees. It is quite plausible that training 

methods and attitudes towards employees are simply not shared in an online format, as 

there are relatively few mentions of employee connected sustainability measures in 

Canadian Ports. While details are sparse, this has been recognized in the Montreal Port 

Authority, the Quebec Port Authority, the Toronto Port Authority and Port of Vancouver, 

all of which offer specialized environmental training, found below in Table 11. 
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Table 11: Environmental Training 

 Training Employee Behaviors 

Montreal   

Prince Rupert   

Quebec   

Sept-Iles   

Toronto   

Vancouver   

Employment: Included in this category are efforts by the Port Authorities to seek to implement greening 
through specialized training, the hiring of green-specific roles, or encouraging employees to contribute to the 
reduction of pollution. Participation by each port is indicated, with one check noting some involvement, two 
checks noting moderate involvement, and three checks noting high levels of involvement. Note: The CPAs 
at Belledune, Halifax, Hamilton, Nanaimo, Oshawa, Port Alberni, Saguenay, Saint John, St. John’s, Thunder 
Bay, Trois-Rivières, and Windsor showed no activity in these categories.  

In addition to the top-down approach to implementing sustainability through 

training given to port employees, there are three port authorities which recognize the 

efforts their employees make to add personal contributions to greening the port. Port of 

Vancouver mentions that its employees work hard to integrate environmental initiatives 

into all areas of their work (VFPA, 2015). The Port of Prince Rupert recognizes the efforts 

of an employee who reduces pollution by using his bicycle to commute to work (PRPA, 

2014). And, in a similar vein, the Sept-Iles Port Authority suggests that employees ride 

bicycles to and from work, or use a carpool or shuttle service to reduce the environmental 

impact of commuting. 

Employment initiatives, particularly in the form of training have been shown to play 

an important role in the way that employees embrace new technologies and ideas (Hayter, 

1997; Martin-Soberon et al., 2014). These implications are explored in more detail within 

chapter three. 

 Landside Transportation Connections 

Trucks and vehicles, both on and off the dock, as well as rail and the fuel types in 

use on land arise as CPA concerns within this category. Within this theme, there is a 

danger of diverting attention away from the port as a hub and towards the next steps in 
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the landside transportation system. For that reason, transportation is acknowledged as an 

arising theme, however analysis has been strictly limited to the port setting. In Vancouver, 

many dockworkers enter training flows which lead to direct connections between the work 

that is done and modes of transportation, and thus while this theme may not be as 

extensive as some other themes, it holds great importance in understanding waterfront 

work. 

2.4.1. Trucks and Vehicles 

As trucks and vehicles move to and from the city, and the hinterlands beyond, they 

are continually producing emissions, a practice which continues while the trucks are in 

port jurisdiction. In addition to the trucks which move goods to and from the port, vehicles 

are in use on the docks. They transport people and goods to sites of work, enable safety 

and quality monitoring, and vehicles such as lift trucks are used in the physical operations 

of the port. 

Table 12: Trucks & Vehicles 

 Truck 
Monitoring 

Hybrid 
Vehicles 

Anti-
idling 

Electric 
Vehicles 

Infrastructure Vehicle 
Regulation 

Non-
Commercial 
vehicle use 

Halifax        

Montreal        

Prince 
Rupert 

       

Sept-Iles        

Toronto        

Vancouver        

Trucks & Vehicles: Vehicles, including both personal use vehicles and transport trucks, are common within 
the port, and this category addresses the methods used to reduce the environmental impact of their use.  
Participation by each port is indicated, with one check noting some involvement, two checks noting 
moderate involvement, and three checks noting high levels of involvement. Note: The CPAs at Belledune, 
Hamilton, Nanaimo, Oshawa, Port Alberni, Quebec, Saguenay, Saint John, St. John’s, Thunder Bay, Trois-
Rivières, and Windsor showed no activity in these categories. 

Canadian Port Authorities have responded to the pollutants these vehicles emit 

through initiatives such as regulating the vehicles which carry loads to the hinterlands. 

These regulations include measures like putting a restriction on the age of trucks allowed 
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to pick up loads from the port, so that only modern engines are moving goods to and from 

the port. Other measures include the use of Global Positioning Satellite (GPS) units, such 

as those used on local vehicles to improve scheduling and traffic flow in both Montreal 

and Vancouver. The impact of idling has led to policies which restrict this practices in ports 

across the country (in Halifax, Montreal, Toronto, Prince Rupert, Sept-Iles, and 

Vancouver) while efforts to reduce air pollution have resulted in a shift towards the use of 

hybrid and electric vehicles for port business. Within these types of initiatives, the impact 

on work is likely to be minimal as powering a vehicle on or off is not a difficult task. 

However, dockworkers have choices when complying with these regulations. Unless an 

automatic anti-idling device is installed, a worker can choose to turn off the vehicle they 

are operating, or to leave it running. Likewise, a worker can choose to bypass a 

hybrid/electric vehicle in preference for a gas-powered vehicle if it is available. This 

interplay will be explored further in chapter 3. 

2.4.2. Rail 

While much rail transportation takes place outside the jurisdiction of the port, 

locomotives can be, and are, used at ports to facilitate the movement of goods. Rail is 

touted by the Montreal Port Authority and the Prince Rupert Port Authority as being an 

efficient mode of transportation (MPA, 2015; PRPA, 2015), and which has a lower pollution 

impact. 

CPAs have begun to embrace green technologies in rail, optimizing terminal 

design to minimize locomotive idle time in Prince Rupert, while others introduce cleaner 

running and hybrid locomotives in their lots. Montreal’s multiple-generator locomotives, for 

example, reduce fuel consumption by 54% while also reducing greenhouse gases (MPA, 

2014), while Vancouver is moving towards the use of hybrid switch locomotives known as 

Genset, with a goal of upgrading or replacing 20% of their locomotives by 2020. It can be 

expected that a change in maintenance procedures will accompany these new engines- 

changes which could require a great deal of training, however actual operations are not 

likely to change greatly. The improvements in air quality due to the new engines, however, 

will very likely lead to an improved work environment for dockworkers. 
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In addition to locomotive engines, Vancouver and Montreal have both given 

attention to the damage caused by railway ties, which traditionally come treated with 

Creosote. Creosote, as described by Environment and Climate Change Canada (2016) is 

extremely effective at protecting wood from rot, fungi, insects and marine borers, and have 

been in used for over 150 years. Creosote is made of 200-250 identifiable substances, 

most of which are Polycyclic Aromatic Hydrocarbons (PAHs), and toxic pollution from its 

use has been noted in water, air and soils, as well as causing concern for human health.  

In response to these concerns, Vancouver is moving to replace wooden ties with 100% 

recycled steel ties which have an impressive 300-year life cycle (VFPA, 2015). This 

change will remove the harmful ties from the working environment of dockworkers but are 

unlikely to otherwise impact the work that they do. 

Table 13: Rail 

 Rail 
Connections 

Green 
Connections 

Green Rail 
Infrastructure 

Green 
Locomotives 

Belledune     

Halifax     

Hamilton     

Montreal     

Prince Rupert     

Quebec     

Saint John     

Sept-Iles     

Trois-Rivières     

Vancouver     

Windsor     

Rail: This category aims to portray the ways in which Port Authorities encourage and support the 
improvement of sustainability in rail transport. Participation by each port is indicated, with one check noting 
some involvement, two checks noting moderate involvement, and three checks noting high levels of 
involvement. Note: The CPAs at Nanaimo, Oshawa, Port Alberni, St. John’s, and Thunder Bay showed no 
activity in these categories. 

2.4.3. Fuel 

Just as fuel types can make a substantial difference on the toxic substances found 

in vessel emissions, so also can this impact be found on the dock. This concern, however, 
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is limited in CPAs. Only the ports of Prince Rupert, Quebec, Sept-Iles and Vancouver have 

identified measures regarding fuel use. In Prince Rupert and Quebec, port engagement 

takes the form of promoting the wood pellet market as more environmentally sound than 

facilitating the movement of other types of fuels. Both Sept-Iles and Vancouver strictly 

regulate the re-fueling process to protect their harbours. The port authority in Sept-Iles 

goes one step farther by implementing landside refueling regulations restricting refueling 

to designated areas a minimum of 60 meters away from any water body (SIPA, 2014). As 

fuels are handled by bunkering companies these measures are unlikely to impact dock 

work. 

Table 14: Fuel 

 Handling Refueling Alternative Fuel use Efficiency Plans 

Prince Rupert     

Quebec     

Sept-Iles     

Vancouver     

Fuel: Changing fuel types can prove to be very effective in reducing emissions. This category looks at the 
measures the Port Authorities either encourage or require in regards to fuel while in port, as well as any 
policies or procedures surrounding the handling of fuels. Participation by each port is indicated, with one 
check noting some involvement, two checks noting moderate involvement, and three checks noting high 
levels of involvement. Note: The CPAs at Belledune, Halifax, Hamilton, Montreal, Nanaimo, Oshawa, Port 
Alberni, Saguenay, Saint John, St. John’s, Thunder Bay, Trois-Rivières, and Windsor showed no activity in 
these categories. 

 Port Operations 

2.5.1. Power/Electricity 

As previously demonstrated in the category “Air”, much attention has been given 

to reducing the emissions which are produced by the auxiliary engines of vessels in ports.  

A key measure to achieve this goal has been through the access of shore-side power, 

enabling vessels to forego using their auxiliary engines, a practice which appears to be 

increasing in popularity within Canadian ports, with the Port Authorities in Halifax, Sept-

Iles, St. John’s, and Vancouver. Halifax’s 2014 installation of shoreside power for cruise 

ships garnered it the position of the first East coast port in North America to offer this 
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service to its cruise customers (HPA, 2014). The impact that shoreside power will have on 

dock work likely varies from port to port, based on the arrangements each port has made 

to provide this type of service. In Vancouver, where this service is presently limited to 

cruise ships, an external company is responsible for connecting ships to shoreside power 

(personal correspondence, December 2016). If a similar arrangement is proposed for 

container or bulk ships, dockworkers may protest resulting in a loss of work, while 

demanding increased training. 

Table 15: Power/Electricity 

 Shoreside Power Renewable Energy Future Plans 

Halifax    

Sept-Iles    

St. John’s    

Toronto    

Vancouver    

Power & Electricity: A key measure towards the reduction of the emissions produced by the auxiliary 
engines of ships is that of shoreside power provision, which is captured within this section.  The provision of 
power for operations is also considered here. Participation by each port is indicated, with one check noting 
some involvement, two checks noting moderate involvement, and three checks noting high levels of 
involvement. Note: The CPAs at Belledune, Hamilton, Montreal, Nanaimo, Oshawa, Port Alberni, Prince 
Rupert, Quebec, Saguenay, Saint John, Sept-Iles, Thunder Bay, Trois-Rivières and Windsor showed no 
activity in these categories. 

In addition to the provision of shoreside power, alternative sources of power and 

electricity for port operation have been explored. The Toronto Port Authority has found a 

way to use 100% green electricity. This energy source, known as Bullfrog power, has been 

supplying the Toronto Port Authority’s electric needs exclusively since 2010. (TPA, 2015) 

On the other hand, The Port of Vancouver’s participation in the North West Clean Air 

Strategy incorporates a shift towards Liquid Natural Gas (LNG) and renewable resources, 

setting it apart as the only port advertising a long-term focus on renewable power sources. 

It is unlikely that alternative power sources will greatly impact dock work. 

2.5.2. Noise 

Port operations can at times incorporate enough noise that it can be disturbing to 

people and animals alike. It appears most measures implemented to address noise by 
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CPAs are to reduce annoyance levels to humans with little attention to animals. In 

Montreal, Prince Rupert, Sept-Iles, Toronto, Trois-Rivières and Vancouver there are 

measures aimed at reducing the noise pollution which affects those working in the port 

and the communities surrounding them. These measures range from setting restrictions 

on the times during which noisy operations can take place, as in Montreal, to the lowering 

of noise emitted from warning devices, as found in Montreal and Sept-Iles. These 

measures are likely to have a positive impact on workers while requiring little change on 

their behalf. In Vancouver, Prince Rupert and Trois-Rivières, port layout and operations 

have been designed to minimize noise disturbances in surrounding communities and 

monitoring systems are used to track noise levels, also benefiting workers. 

Table 16: Noise 

 Land Underwater 

Montreal   

Prince Rupert   

Sept-Iles   

Toronto   

Trois-Rivières   

Vancouver   

Noise: Port operations can at times produce noises which are disturbing to the surrounding residents or 
commercial establishments, as well as to animals.  Responses to these issues are captured within this 
category. Participation by each port is indicated, with one check noting some involvement, two checks 
noting moderate involvement, and three checks noting high levels of involvement. Note: The CPAs at 
Belledune, Halifax, Hamilton, Nanaimo, Oshawa, Port Alberni, Quebec, Saguenay, Saint John, St. John’s, 
Thunder Bay, and Windsor showed no activity in these categories. 

The Port of Vancouver stands alone in its attention to the effects that noise can 

have on animals. Specifically, Port of Vancouver runs a program called ECHO, in which 

the effects of the underwater noise created by vessel traffic are studied. Fisheries and 

“Oceans Canada has identified underwater noise disturbance as one of the current threats 

impacting killer whales in BC, and this program aims to find a medium wherein the port 

and whales can both thrive. In addition to participating in these studies, Port of Vancouver 

also offers financial incentives for quiet vessels, and vessels which change their 

operational activities to minimize the negative impact that noise emitting from their vessel 

may be having on marine animals. 
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2.5.3. Buildings and Infrastructure 

Table 17: Buildings and Infrastructure 

 New Builds Green Renovations 

Halifax   

Montreal   

Quebec   

Toronto   

Vancouver   

Buildings & Infrastructure: Modern building projects are often completed with a desire to optimize 
environmental sustainability and efficiency. The category covers both new builds and renovations which are 
undertaken with this focus. Participation by each port is indicated, with one check noting some involvement, 
two checks noting moderate involvement, and three checks noting high levels of involvement. Note: The 
CPAs at Belledune, Hamilton, Nanaimo, Oshawa, Port Alberni, Prince Rupert, Saguenay, Saint John, Sept-
Iles, St. John’s, Thunder Bay, Trois-Rivières, and Windsor showed no activity in these categories. 

Modern building projects often seek to set new standards for environmental 

sustainability, as can be seen in the Leadership in Energy and Environmental Design 

(LEED) certifications awarded to environmentally innovative building project by the 

Canada Green Building Council (CAGBC, n.d.). It does not appear that construction 

projects with a green focus are presently important in Canadian ports, nor are they likely 

to have an impact on dock work. Only three ports reporting a focus on renovating or 

bringing in newer, more sustainable building projects: the Montreal Port Authority has 

completed an extensive renovation project wherein a building was retrofitted with white 

energy-efficient lighting, heat loss was reduced, and white roofing membranes designed 

to reduce energy consumption were installed; The Quebec Port Authority speaks to the 

need to protect the environment during development projects and the Port of Vancouver 

has set goals through the Pacific North West Clean Air Strategy to conduct three energy 

studies to identify and address energy concerns by 2015 with a follow up goal to complete 

three energy conservation project in building systems by 2020 is also in place through the 

same program. 
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2.5.4. Equipment 

Table 18: Equipment 

 Power Fuel Infrastructure 

 

Water 
Regulations 

Cleaning and 
Maintenance 

EcoAction/ 
Green 

Recognition 

Montreal       

Prince 
Rupert 

      

Sept-Iles       

Toronto       

Vancouver       

Equipment: In addition to the use of vehicles, ports are also spaces in which many types of machinery are 
used.  This category looks at protocols for maintain equipment to its optimal, environmentally friendly 
operation. Participation by each port is indicated, with one check noting some involvement, two checks 
noting moderate involvement, and three checks noting high levels of involvement. Note: The CPAs at 
Belledune, Halifax, Hamilton, Nanaimo, Oshawa, Port Alberni, Quebec, Saguenay, Saint John, St. John’s, 
Thunder Bay, Trois-Rivières, and Windsor showed no activity in these categories. 

Whether on land or on the ship, modernization has meant that the vast amounts 

of cargo which move through ports are moved using technological equipment rather than 

physical labour. Some Canadian Port Authorities have been actively engaged in upgrading 

equipment and in establishing protocol for maintaining equipment to its optimal, 

environmentally-friendly operation. As with the other operations-focused measures, this 

category has not received widespread attention across all Canadian Port Authorities, with 

measures being implemented in only three of the eighteen ports. 

In terms of both breadth and concentration of involvement, Vancouver again rises 

to the forefront, with activity in four of the six requirements, using electric forklifts and 

hybrid cranes to lower fuel usage and lower emissions while also recognizing green 

equipment use aboard vessels and setting plans for future equipment greening through 

the Pacific North West Clean Air Strategy (VFPA, 2015). The switch to new equipment 

requires that training be provided to workers operating the equipment. It is possible that 

workers could resist utilizing this new equipment in favor of the machines they have grown 

comfortable with, particularly if the operation of the new equipment differs. 
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In Sept-Iles there is no focus on the use of green equipment. However, policies 

and procedures have been put in place to ensure that contamination by machinery is 

minimized, requiring buy-in from employees for effective implementation. The Port 

Authority, for example, requires that any hydraulic machinery operating near bodies of 

water use environmentally friendly lubricants. If dockworkers have a choice in which 

lubricants to use, they may choose to ignore this policy. Likewise, the requirement to 

regularly maintain machinery to ensure no contaminant build up is present requires that 

dockworkers follow through in carrying out maintenance. Where this work is inconvenient, 

it is possible that the schedule may be overlooked or intentionally ignored by workers in 

an act of resistance to the task. Further, dockworkers may join together through the union 

to reject policies like this, potentially shaping how the dock can be greened. 

An environmental focus within the use of cleaning products is unique to Sept-Iles, 

with no other ports reporting any such policies around sustainable cleaning products. The 

St. John’s Port Authority requires that care is taken to avoid any spills or drippage when 

cleaning the hull of a ship- again requiring compliance by workers, although in this case 

not a dockworker. Also unique is the Toronto Port Authority’s aim to maintain equipment 

per best practices, where it committed to reducing its environmental footprint through the 

shifting of workboats to new technologies which allow for cleaner, more efficient engine 

use. 

2.5.5. Waste 

Waste reduction is carried out across various scales within the port. For example, 

at the individual level, workers may bring their lunch in reusable containers while at a 

corporate optimizing ordering systems can reduce waste as well as the environmental 

footprint that accompanies ordering. Within the context of CPAs, we see that seven of the 

eighteen ports engage in handling waste in a green manner. 
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Table 19: Waste 

 Reduce Reuse Recycle Waste 
Management 

Halifax     

Montreal     

Prince Rupert     

Sept-Iles     

St. John’s     

Thunder Bay     

Toronto     

Waste: This category covers intentional acts of minimizing the amount of garbage created in the port, 
whether it be at a personal level or at a corporate level. Participation by each port is indicated, with one 
check noting some involvement, two checks noting moderate involvement, and three checks noting high 
levels of involvement. Note: The CPAs at Belledune, Hamilton, Nanaimo, Oshawa, Port Alberni, Quebec, 
Saguenay, Saint John, Trois-Rivières, and Windsor showed no activity in these categories. 

The Montreal Port Authority is the Canadian leader in this category, engaging in 

the practices of reducing, reusing, recycling as well as implementing a waste management 

program. Through the conversion to an electronic billing system they have reduced the 

amount of paper used, office supplies which are no longer needed and old computers are 

donated and reused by community organizations. 350,000 tonnes of metal, 15,000 pounds 

of wood, 3500 litres of lubricant and 198 tires have been recycled. Additionally, the 

Montreal Port Authority has developed a comprehensive wash-water treatment system to 

separate oil, grease and suspended materials from water during construction procedures. 

(MPA, 2014). The Thunder Bay Port Authority engages their employees by encouraging 

‘reduce, reuse, and recycle’ behaviour, and in St. John’s the Port Authority has an in-

house general recycling initiative. The Port Authorities in Prince Rupert, Sept-Iles, and 

Toronto participate with waste management programs aimed at discarding waste and 

soiled materials in an environmentally friendly manner. 

Each of these cases depends on workers to embrace the waste management 

systems in place, as recyclable materials can easily, and quickly, be thrown into the trash.  

Despite this, empirical evidence in Vancouver suggests that dockworkers embrace this 

type of improvements, with interviewees suggesting that waste management projects 

originated with dockworkers- One interviewee claims to have started an office recycling 
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project, while retired longshoremen take ownership for what they deem “the first greening 

initiative on the dock,” that is, the restriction against discarding refuse into the water. 

2.5.6. Spill Response 

Table 20: Spill Response 

 Containment Response Mitigation Land Prevention Clean 
Up 

Certification 

Port 
Alberni 

       

Prince 
Rupert 

       

Sept-Iles        

St. John’s        

Toronto        

Vancouver        

Spill Response: The possibility of spills is a negative effect that may occur whenever materials are 
transported, and even more so when transported by a ship, where spills can occur both on land or in the 
water.  Plans to minimize and react to spills are covered here. Participation by each port is indicated, with 
one check noting some involvement, two checks noting moderate involvement, and three checks noting high 
levels of involvement. Note: The CPAs at Belledune, Halifax, Hamilton, Montreal, Nanaimo, Quebec, 
Saguenay, Saint John, Thunder Bay, Trois-Rivières, and Windsor showed no activity in these categories. 

Whenever materials are transported, there is the possibility that spills may occur.  

Spills in a marine setting have the potential to be widespread, as the water can quickly 

move contaminants a great distance. For this reason, the ability to respond quickly and 

effectively to a spill is important within a port setting. Despite this, only 6 of the 18 ports 

report spill response measures. These measures include prevention, containment, 

response time, mitigation, and clean-up of marine spills. 

The Sept-Iles Port Authority shares the most comprehensive spill response plan.  

The only Port Authority to mention preventative measures- anchored or berthed vessels 

may not engage in hull maintenance activities if a risk of spills exists- Sept-Iles is ready to 

rapidly respond to and contain any spills that do occur. In Port Alberni, the port authority 

has a local contractor on call for rapid response to spills, a barge in harbour equipped with 

the booms and supplies needed to contain a larger spill, as well as multiple storage 

containers with pollution control devices and supplies for containing minor spills. In Prince 
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Rupert, the port authority has a plan to mitigate potential damage public, and the St. John’s 

Port Authority works with the Canadian Coast Guard to respond to any spills that may 

occur. 

The Port of Vancouver identifies a river spill as a top financial risk, and employs 

mitigation techniques such as ensuring bets practices for transporting liquid bulk are in 

place, as well ask running emergency drills. The Port of Vancouver also mentions the 

evaluation of corporate performance on spill prevention as a part of their Green Marine 

certification. Given that the 2016 membership in Green Marine excludes only one 

Canadian Port Authority (Belledune)- a membership which interviewed dockworkers were 

unaware of- this certification requirement suggests that most, if not all, of the port 

authorities have extensive spill plans in place, and that their absence is due to non-

publication on their website, as opposed to non-existence. 

2.5.7. Cleaning 

Table 21: Cleaning 

 Physical Environment 

Sept-Iles  

St. John’s  

Cleaning: Cleaning products are known to contain harmful chemicals which can negatively affect the 
environment around them, and this final category seeks to address the measures intended to mitigate this 
risk. Participation by each port is indicated, with one check noting some involvement, two checks noting 
moderate involvement, and three checks noting high levels of involvement. Note: The CPAs at Belledune, 
Halifax, Hamilton, Montreal, Nanaimo, Oshawa, Port Alberni, Prince Rupert, Quebec, Saguenay, Saint 
John, Thunder Bay, Toronto, Trois-Rivières, Vancouver and Windsor showed no activity in this category. 

The final category, seemingly overlooked by many the CPAs, is that of cleaning. 

As a very hands-on category, where initiatives focus on ensuring environmentally friendly 

cleaning products are used, these measures are not likely to change the work done on 

the waterfront. They do, however, require buy-in on behalf of workers who could quite 

simply choose to use other products. 
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 Conclusion 

With the important role that Canadian Port Authorities play in the Canadian 

economy and the growing attention to the environmental damage which can result from 

international trade, it is increasingly important that CPAs respond by intentionally greening 

the port. Through analysis of their websites, it is apparent that most port authorities in 

Canada are rising to this challenge, though to different extents. This analysis resulted in 

a collection of data under 20 categories, with a total of 93 subcategories, which were then 

sorted into four themes: the physical environment, people, transportation and operations. 

The strongest greening presence is found in two places: First, where environmental issues 

are thought-based and do not require physical changes, for example through marketing 

measures. Secondly, strong greening presence was found where initiatives overlap with 

community interests, both of which were captured in the theme of people, with all but three 

CPAs (Nanaimo, Oshawa, and Port Alberni) involved in some form or another. Where 

water, rail, or plants and animals are concerned we continue to see most CPAs involved. 

Beyond these topics interest in sustainability becomes sporadic. Active across 94% of the 

major categories, the Port Authority of Sept-Iles is the most proactive, engaged port, 

followed by the Vancouver Port Authority with an 84% involvement rate. These 

percentages were calculated by tallying the number of mentions each port made within 

each category and comparing this number to the total number of categories in which they 

could possibly participate. Following these two are the Port Authorities of Prince Rupert 

and Toronto sharing third place, and the Montreal Port Authority rounding out the top five.  

On the opposite end of the spectrum, the CPAs in Saguenay and Nanaimo showed very 

little involvement. At the time of the data collection, the Port Authority of Saguenay website 

had only three English mentions of sustainability related initiatives, while the Port Authority 

in Nanaimo listed no involvement. 

While these two ports gave little to no attention to port greening on their websites, 

an important disparity arose within the field of memberships. Within this field, nine CPAs 

indicated membership with a best practices organization called Green Marine. Green 

Marine brings together not only port authorities, but also shipping agents, terminal 

operators, and other stakeholders in the North American maritime industry to promote the 

greening of the port. The Green Marine website provides lists of their members and listed 
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17 of the 18 CPAs as members in March 2016, with only the Port Authority of Belledune 

not included in membership. Green Marine Press releases indicate that the only CPA to 

join the organization in 2015 was the Oshawa Port authority in November 2015. This lends 

to a question which remains unanswered in this thesis: Why is there such a disparity 

between holding memberships in this organization and advertising these memberships on 

CPA websites? A wide variety of practices have been found across Canada, but if this 

type of disparity exists within this category, are there also disparities within other 

categories? To what extent are greening measures cosmetic, and to what extent are they 

‘real efforts’? A more detailed case study of each of the ports is needed to answer these 

questions, and would also likely result in a solid set of best practices which could be shared 

across the industry. 

 By completing a scan of Canadian ports, I have established that most CPAs are 

engaged in some form of port greening or another. While a wide variety of initiatives set 

into motion across the country come with varying impacts on dock workers, these have, 

and will continue to have, an impact on waterfront workers. In some cases, this impact will 

be positive; however, in cases where the initiatives may pose a threat to waterfront work, 

it may not be well received. In the next chapter, I will look deeper into the role labour plays 

in both accepting and implementing these practices. Further, I will explore how practices 

may be resisted or modified at the hands of the individuals working on the waterfront. 



 

66 

Chapter 3.  
 
Sustainability in action: Labour responses to 
sustainable policies 

 Introduction 

The implementation of sustainability across all Canadian ports could be relatively 

simple if nothing more than a new piece of equipment was required. Ports, however, 

require human labour for their operation. Even in a highly-automated port, such as 

Maasvlakte in Rotterdam, people are required to program, service, and monitor machines.  

Unlike machines, which are designed and programmed to complete specific tasks (Rees 

& Hayter, 1996), humans are not programmed, rather than think about what they are doing 

and can choose to alter their practices. 

Prior to pursuing my degree, I witnessed firsthand how a worker can impact their 

surroundings through the choices they make. While working as a labourer, I saw a 

resistance to change among my unionized co-workers. Some new equipment was being 

introduced which would greatly improve the speed and efficiency of the tasks being done. 

We were tasked with testing this equipment when conditions were good. The efficiencies 

of this equipment, however, are achieved by reducing labour. The equipment was thus not 

highly regarded by workers, and on more than one occasion I witnessed team leaders 

decide not to complete tests because conditions were “not optimal,” when conditions were 

in fact favorable for the test. This experience brought me to question the role that workers 

play in implementing top-down decisions, and formed a foundation for the basis of this 

chapter. Were my experiences unique, or might they be replicated in different areas of 

industry and trade? If CPAs are implementing greening initiatives which could bring 

changes to the waterfront, it is possible that workers could accept or reject these changes 

as well, and thus shape industry practices? 

These questions developed into the case study I have undertaken at the Fraser 

Vancouver Port Authority. After confirming that the CPA in Vancouver is indeed a 

Canadian leader in implementing sustainability policies, I conducted interviews as well as 
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some additional content analysis of publicly available information, seeking to answer the 

question, “How are dockworkers affected by, and affect, sustainability measures in 

Canadian ports. To explore this, subject, I begin by looking at dockworkers and the city in 

section 3.2. I show how dockworkers are both agents (3.2.1) of the cities in which they live 

and in the places, they work. In addition, I explore how they act as pathways (3.2.2) 

between these two quite divided aspects of their lives. I then look at how dockworkers are 

empowered through the union in section 3.3. In section 3.3.1 I focus directly on 

dockworkers empowering sustainability. Section 3.4 opens with a conversation about the 

overlap in language between safety and sustainability. I supplement this conversation with 

anecdotal evidence of dockworker led initiatives in section 3.4.1, and responses to 

industry driven initiatives in section 3.4.2. 

 Dockworkers and the city 

Within a port city, the variety of residents includes those who carry out dock work.  

It is important to clarify who, and what, are ‘dockworkers’ in this context. In their 1954 

piece, six researchers defined work as that it “consists, in the main, of the performance of 

specific tasks in the production of goods or services, usually in a specific place, during 

specified intervals of time, and under an agreed-upon set of conditions (Wight Bakke et 

al, 1954:8),” and further, as that which “identifies a person with the labor force consists in 

the main of those activities which contribute to the production of goods or services for the 

market (ibid, 9).” This definition extends to the work that is situationally located on the 

waterfront docks, in which the specific tasks are those required to load and unload 

commercial vessels: Dock work is the performance of the specific tasks on the dock to 

provide loading and unloading services to commercial vessels, carried out under an 

agreed upon set of circumstances in exchange for a wage. Dockworkers are the people 

that carry out this work. 

While an etymological discussion of the terms ‘work’ and ‘labour’ may reveal 

differences between the two terms, for this chapter I give the same meaning to both.  This 

definition of work focuses primarily on the distribution of goods, whether those goods are 

breakbulk, containerized, or special cargoes, as organized and distributed through the 

union. In addition to dockside work, I recognize that union officials whose work is no longer 
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located primarily on the waterfront still play an important role in greening the port. As these 

officials are elected from and by union members as representatives, their contributions 

are also included as dock work. Further, while interviews were conducted with office 

personnel, including Union office personnel, the focus of this thesis is on the connections 

between dockside-work and sustainability. While this office work is not a primary unit of 

analysis in this context, it is recognized for its supportive role. 

Regardless of the location of their work, dockworkers play an invaluable role in our 

society. Most of the items we use in our daily lives have moved through a port, whether 

as a raw commodity or a finished good, processed by these workers. Likewise, 

dockworkers benefit from the results of their work as they live out their daily lives. 

Dockworkers thus play a dual role, depending on both waterfront work for their livelihoods, 

and their communities for their lives. This duality enables them to play an important role 

on the waterfront. They both want- and even need- an abundance of work if they are to 

sustain their livelihood, but also share a desire to maintain a safe, healthy living 

environment for their friends and family as well as themselves. Thus, as sustainability 

initiatives are introduced, dockworkers are directly affected. Herod (2001) suggests that 

workers are agents in the market, demonstrating the ability of workers to shape the 

geography of work through examples such as the jurisdictional shaping of the waterfront 

by East-coast dockworkers in response to containerization (Knutsen et al, 2015). Within 

the city, dockworkers may be pulled between the desire to maintain the movement of 

goods and improve the quality of the environment in which they live and work. When 

dockworkers make decisions, they draw on both aspects of their lives, thus potentially 

enabling them to have a direct impact on the successful implementation of sustainability 

initiatives. 

I look at these impacts by focusing on the changes implemented in the Port of 

Vancouver and how these affect dockworkers in that location, based on data collected in 

ten interviews. These interviews were conducted in Vancouver between March 2017 and 

September 2017, with a variety of waterfront personnel, including longshoremen, terminal 

operators, port authority representatives, and an upper manager within the British 

Columbia Maritime Employers Association (BCMEA). These ten interviews were able to 
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provide answers to my research questions. Further details on the roles of each of the 

interviewees, along with their affiliated organizations, can be found in Table 22. 

Table 22: Description of Interviewees 

Interviewee Organization Description 

Longshoreman #1 ILWU  This interviewee is a retired longshoreman whose 
work was directly connected to the loading and 
unloading of ships. This longshoreman was involved 
in the union and held positions on various 
committees, including the safety committee 
throughout their career on the waterfront. 

Longshoreman #2 ILWU This interviewee is a retired longshoreman who 
worked on the waterfront as a tradesman. This 
longshoreman was involved in the union throughout 
their career on the waterfront. 

Longshoreman #3 ILWU This interviewee is a longshoreman who drives a lift 
truck on the waterfront.  

Longshoreman #4 ILWU This interviewee is a longshoreman who is presently 
working in the union office.  

Longshoreman #5 ILWU This longshoreman is involved with the union as an 
executive member of a local. 

Terminal Operator #1 Neptune Terminals This interviewee is a retired upper level manager who 
worked with Neptune Terminals. 

Terminal Operator #2 Ceres Terminals This interviewee is an upper level manager 
overseeing sustainability in Ceres Terminals. 

POV Employee #1 Port of Vancouver This interviewee is a former community relations 
worker with the Port of Vancouver. This worker 
represented the Port Authority at community events 
across the region. 

POV Employee #2 Port of Vancouver This interviewee is a manager with the Port of 
Vancouver port authority whose work is directly 
connected to sustainability in the port. 

BCMEA Employee #1 BCMEA This interviewee holds an upper level management 
position within the BCMEA  

3.2.1. Dockworkers as agents 

Most interviewees gave the appearance of caring deeply about the city of 

Vancouver and its surrounding municipalities. (The only exception to this was in an 

interview conducted over the phone with a terminal manager who resides on the east 
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coast but oversees operations in Vancouver.) While the waterfront provides a locus of 

work and thus income, the city is the place in which workers spend their leisure time, 

where they raise families, and where they develop networks of relationships outside of the 

workplace. Each of these aspects shape the individuals who work on the waterfront, and 

influence their decision-making process. If we utilize the passive approach to labour 

employed by both neoclassical and Marxist economic geographers (Knutsen et al, 2015)- 

indeed, a view which still is still prevalent in business and economics (Pestana Barros, 

2012; Samet, 2015; Cetin & Ceri, 2010; Barton & Turnbull, 2002) - then these aspects are 

not important. On the other hand, when we recognize the ability of workers to think 

independently and make decisions in their best interest, which is the view I take throughout 

this thesis, connections between workers and the city become more important. This view, 

where workers are agents in the creation of their landscape, was elaborated by Herod in 

2001. Herod differentiated between a geography of labour (where workers are an 

expendable part of a commodity chain) to the view I employ: labour geography, in which 

workers are viewed as active agents, capable of bringing about change. 

Humans are different than other living beings because of our ability to analyze the 

possible outcomes of a decision. People are not driven primarily by instinct, rather people 

make decisions based on the information they gather (Muckermann, 1906). This ability to 

make decisions based on our thoughts and ideas gives people the ability to impact their 

surroundings. McMorran (2012) emphasizes the ability of a worker to utilize their individual 

thoughts in shaping the work they do. These thoughts, he elaborates, are molded by their 

ideas, emotions, ideologies, and the personal interactions workers have with those around 

them. Rovane, 2004, describes an agent as someone that “deliberates and chooses from 

a first person point of view. A deliberating agent is really addressing a question about 

itself, namely what would it be best for me to think and do (p. 183).” An agent is someone 

who makes a decision based on the influences in their lives. With both waterfront work 

and city influences, dockworkers are then agents in both city and workplace settings. 

Historically, dock work in Vancouver was intergenerational, where new recruits 

were the sons of current workers, or perhaps friends of their sons. The culture on the 

waterfront was shaped by interactions around the dinner table where a sort of pride was 

taken in the dirty nature of the hard labour: 
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We all know that those ships came in from around the world and in some 
cases not in very good repair, or very little housekeeping, so you were 

expected to get dirty. If you asked for gloves, you were sort of frowned 
upon. Coveralls supplied were non-existent. You just had to go down 

there and work hard. (Longshore Interview, 2016). 

There was no concern for the environment, as the world was seen as big enough 

to take care of any damage that could be done. In one interview a longshoreman summed 

up the attitude held by workers in the 60s and 70s, stating “the ocean looked after 

everything (Longshore interview, 2016).” 

In the 1970s in British Columbia, however, public education began to challenge 

these ideas. Since this time, public education in the province has included environmental 

education with a focus on green learning (Robertson, 2008) where children are taught 

there are “massive global concerns, massive ecosystem revolutions, extinctions [and] 

climate change (p.13),” to be concerned about. The three R’s of the environment (reduce, 

reuse, and recycle) were incorporated with the three R’s of education (reading, ‘riting, & 

‘rithmatic) as a way of ensuring that children would be empowered through environmental 

education to reduce or eliminate waste and to engage in recycling and other green 

activities to save our planet from destruction (Newman & Robbins, 2011). 

Since this time, dockworkers- particularly newer and younger dockworkers- have 

been exposed to decades of information wherein the environment is stressed as an 

important factor to consider. A request for a mask while working with asbestos in 1960s 

was met with the response of “hey kid, if you want a mask, well then maybe longshoring 

is not for you (Longshore interview, 2016),” but by the early 2000s “we understood that 

this dust was a real problem (Longshore interview, 2016).” Concern over environmental 

damage is not limited to the individual, rather “you have to protect the people in it [the 

economy] and the environment. And those two things, if you can protect that, for the 

civilians and the workers, we’re all living in good shape. (Longshore interview, 2016).”  

CPA responses in both the environment and air categories were likely influenced by 

concerns such as these. 

In many capitalist enterprises, workers’ needs and aspirations often go overlooked, 

particularly when workers are unskilled. As a result, workers are not represented in 
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decision making forum, and their concerns are over looked, as in the case of a passive 

geography labour view. In the Vancouver port, where workers are unionized, this does not 

appear to be the case. Longshoremen are recognized by executives in terminal operators 

as “wanting the best for the environment (Terminal operator interview, 2016),” and 

“essential in bringing forward concerns (Terminal operator interview, 2016).” The 

importance and inclusion of ground-level workers was echoed in an interview with a Port 

Authority representative, who stated that all union members are encouraged to bring 

forward ideas, and were invited to take part in the creation of the new port vision (Port 

authority interview, 2016). 

Thus, workers are not simply a cog in an economic machine, rather bring real 

knowledge and power to impact change. The individual decisions they make on the 

waterfront, from split-second decisions to interrupt the lift of a rubber tired-gantry (RTG) if 

a load shifts off balance, to speaking up when they see garbage blown out of uncovered 

garbage cans are important to the bigger picture of greening on the waterfront. As an 

individual, and through the combining of voices in the form of the union, dockworkers are 

agents of change. In the next section I will look at how, as agents of both the city and the 

workplace, dockworkers act as pathways between the two sites. 

3.2.2. Dockworkers as pathways 

“You realize you have to have trade, or you have no economy, so international 

trade is what drives the economy. That said, you have to protect the people in it and the 

environment. (Longshore interview, 2016)” 

 In his 2015 paper, Ravetz describes an evolution of the city towards an idealized 

city which he terms a ‘Intelligent city 3.0’ which places importance on the pathways 

between economic actors. He describes three cities: Industrial Cities 1.0 represent the 

cities where the core and periphery are separated with financial capital and power 

concentrated in the core. Within this type of city workers are simply links in an economic 

chain where work is not meaningful to workers. Ravetz’s second city is a Post-Industrial 

City 2.0. We see many of these cities around the world, where devolution and 

decentralization have occurred, and clusters arise. The power of the elite at the core grows 
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while negative externalities are increasingly felt by those on the periphery. Workers no 

longer have an identity connected to their work, and communities become fragmented. 

Despite what appears to be a rather bleak view of the world at this point, Ravetz 

then points to the development of a third city, the Intelligent City 3.0. Within this type of 

city, the social damage caused by the first two cities is reversed as value clusters are 

replaced with value systems. These systems eradicate the core-periphery divide, and 

wealth is distributed equally throughout. Within these systems, the synergistic interactions 

of all stakeholders are valued, with workers recognized as important stakeholders. Within 

this type of system, the value of workers is noted and embraced, seen as a pathway 

towards innovation and the creation of additional value. 

While Ravetz’s cities are theoretical and the Intelligent City 3.0 is based on an 

idealized, utopian view of the world, there are elements in his model which we witness on 

the waterfront. As demonstrated above in section 3.2.1, the management of Vancouver’s 

port recognizes and implements dockworker ideas, suggesting that it is acting as though 

it were part of an Intelligent City 3.0. Port cities around the world are recognizing the 

importance of reaching beyond traditional boundaries in seeking to find new innovations.  

This is seen, for example, in Rotterdam’s city ports district where revitalization of the area 

has been sought through co-development of both innovation and education. By providing 

higher education through development with innovative businesses, those designing work 

are also the ones doing work. This replaces a top-down business hierarchy with an 

equalized system in which all stakeholders, whether student or CEO, are recognized for 

the value they can add to the system. In doing this, pathways develop, which lends 

strength to both the innovation and education aspects of the system. 

While Vancouver’s dockworkers are generally not students of innovation, they 

nonetheless retain a role as an important pathway between the waterfront and the city.  

Vancouver’s port authority, the Vancouver Fraser Port Authority actively seeks to engage 

the communities around the port, as was demonstrated in section 2.3.1. The Port Authority 

has three pillars through which it invests in the community: Community enrichment, 

Education and training, and Environmental leadership. Within these areas, they reach out, 

using community relations staff to facilitate community liaison committees, participation in 
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and sponsorship of public events, aboriginal outreach, school programs, and social media 

platforms (FVPA, 2016). Despite intensive efforts to demonstrate the value of the port to 

the public, many community residents question the validity of the ports efforts. They view 

attempts at greening as marketing strategies aimed to cover up dirty, environmentally 

damaging port practices (Port Authority Interview, 2016). While community relations staff 

can actively try to change this image of the port through their engagement with the 

community, staff are acting in an official port capacity during their interactions. 

Dockworkers, on the other hand, share their experiences of the port in a much more casual 

way- over a beer, at a hockey game, around the kitchen table (Longshore interview, 2016). 

They tell their stories not to influence the community, rather just as a part of their life, which 

can lend a genuineness to the interaction. 

Interactions in one’s community are commonplace, taking place while in line, at 

school production, or even over the backyard fence as two neighbors discuss their 

gardens. As dockworkers engage in these conversations, they both share and learn the 

concerns of fellow community members. People who might not be comfortable 

approaching the Port Authority to complain about dust blowing downwind from the 

conveyor belt might find it quite easy to complain to a neighbor who has also noticed dust 

on their sheets after hanging them out to dry for the day. Or, a beach goer might voice 

concern about the amount of garbage washing up onto the community beach to another 

individual in the vicinity, whether they know this person or not. When a dockworker hears 

these concerns, they may share them with other dockworkers. In this way, they become 

an example of the pathways that Ravetz seeks to improve the city. In both instances, 

where there was dust and garbage washing ashore, dockworkers engaged with their 

communities, and then with the port to enact changes to address these problems. Not only 

do dockworkers have the ability to act as pathways, these examples show that they are 

successful in this role. 

While it is possible that an individual can act as a pathway, in Vancouver, 

dockworker voices are often pooled together into a unified voice through the union locals 

of which the workers are members. I will now look at the role of the union in more detail in 

the next section. 
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 Empowerment through the Union 

Through collective bargaining unions add strength to the voice of the individual. 

This holds true on the waterfront where unions have a strong history of protecting the 

rights of workers, representing their concerns, and even shaping the waterfront. 

Historically, dockwork was dependent on a large number of workers completing 

labour tasks learned through the accumulation of knowledge on the job. In New 

Westminster, for example, a gang of thirteen men was required to stow cargo with eight 

men in the cargo hold. Four worked on each side, as well as two winch drivers, and two 

slingmen who attached the cargo to the winch hook, along with one hatch tender who 

acted as a foreman for the group (O’Flaherty, 2016). This system, however, resulted in 

inefficiencies because of ‘down time; as workers, would break between completion of their 

task and the next time that they were needed. In the case of the slingman, this could mean 

breaks of up to an hour and a half at a time (O’Flaherty, 2016). To improve efficiency, 

employers sought to reduce gang sizes, effectively eliminating the uniform gang in favor 

of a fluctuating gang size determined by the commodity being handled. Packaged lumber, 

for example, required 6 labourers and a lift truck driver, while steel required 8 labourers, 

but automobiles could be driven directly off onto and off ships eliminating the need for a 

gang completely (O’Flaherty, 2016). This type of reduction in labour was not unique to 

New Westminster. Rather it coincided with the introduction of the container. With this 

advancement of technology, standardized equipment became the norm to load uniform 

containers, thus replacing the hand-stowing of loose commodities and reducing the 

quantity of labour needed to complete the work. This trend has been seen world-wide. 

In addition to the quantity of workers needed, the uniformity of containers meant 

that shippers could bypass the former proximity restraints they faced in the delivery of their 

products. No longer were cargos required to be manually loaded at the waterfront, rather 

now most commodities could be loaded into a container at virtually any location. 

Containers, standardized and measured in twenty-foot equivalent units (TEUs), could be 

handled in the same manner regardless of the size or method of transport- trucks, trains 

and shipping vessels all utilized the same equipment to handle containers (Hall, 2008). 

The uniformity of containers was enabled in large part due to the introduction of a universal 
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locking pin, or twist-lock, and corner casting (Ma et al, 2014). Without the need for 

specialized equipment, shippers could bypass the former proximity restraints of the 

waterfront, arranging for both the loading and unloading of their goods at hinterland 

locations rather than on the waterfront, eliminating a step in handling the product and 

increasing efficiencies. 

While these efficiencies presented the potential for increased profit for the shippers 

and those shipping their goods, the removal of work from the waterfront was met with 

great resistance among dockworkers, who now saw their jobs threatened by work which 

could be conducted in in any location. While these concerns were held individually, 

workers were empowered when they brought their voices together through the union.  

Herod (2001) shows how East Coast unions united to both ease the transition of 

containerized shipping and protect the rights of workers all the while addressing regional 

differences between the north and south, using the threat of exit to have their voice heard 

with the promise of loyalty. The combination of unity and diversity among union locals 

along the east coast resulted in increased global trade as well as international 

collaboration and shifting workplace practices. Dockworkers recognized that despite their 

geographic and cultural differences, there was a shared culture of the port. This shared 

culture, noted as a subculture within a wider community of cultures by Miller (1969), rests 

on common concerns, such as the casual nature of waterfront work, the arduous and often 

dangerous conditions in which dockworkers labour, a lack of direct contact with the 

employer along with a weak hierarchy amongst workers, and consistent interactions with 

both foreign ideas and seamen. These shared concerns resulted in not only connections, 

but also empathy across the various port locations (Vasconcelos & Hendricks, 2016). A 

shared culture enabled union workers to unite across personal difference to exercise 

power of their voice and bring demands forward in response to the changes introduced by 

containerization. Unions demanded that the work of loading and unloading containers 

within 50 kilometers of the port be designated as port work, thus pushing the hinterlands 

farther away from the waterfront while securing waterfront work. 

In Vancouver, the International Longshore and Warehouse Union (ILWU) has a 

strong, proud history of uniting the voices of its members. They have successfully fought 

for the rights of their workers in various forms- protecting their rights, their job security, 
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their benefits, and their safety (Longshore Interview, 2016). In turn, workers have 

developed a strong loyalty towards the union, lending their individual thoughts and actions 

to a collective which can then amplify their voice (Longshore interview, 2016). The ILWU 

is made up of a series of locals, each representing a different area of waterfront work 

(Table 23). In a similar fashion to the hierarchies in the businesses for which they work, 

there is a hierarchy within each of the unions. Officials are elected to process 

administrative work, to speak for the union, and to organize the union’s affairs. In addition 

to these elected executive members, there are also a series of committees within each of 

the unions, such as the safety committee. It is through not only the general assemblies 

and union meetings that individual agencies are collected together, but also in committees. 

Here individuals play an intimate role in communicating their passions, translating their 

personal voice into a much stronger collective voice which proves to be useful when calling 

for a better working environment. 

Table 23: British Columbia ILWU Canada Locals 

ILWU Local Location  Type of Work 

400 Vancouver Marine Section 

500 Vancouver Longshore, samplers, testers, marine surveyors 

502 Surrey/Fraser, DeltaPort Longshore 

505 Prince Rupert Longshore 

508 Vancouver Island Longshore 

514 Vancouver Ship & Dock Foremen 

517 Vancouver Warehouse/Clerical/Maintenance 

519 Stewart Longshore 

520 Vancouver Boatmen/Dispatcher/Office Staff 

522 Vancouver Warehouse/Maintenance/Clerical 

523 Prince Rupert Ridley Island Terminal 

GWU Local 333 
ILWU 

Vancouver/Prince Rupert Grain Workers 

3.3.1. Encouraging sustainability 

The strength of the union goes beyond protecting the rights to work in a safe 

environment, however, and this collective voice can have implications for sustainability. 

For example, when the decision was made to stop throwing Styrofoam cups and cigarette 
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buts over the gangways into the waters below, it was apparently made as a result of the 

individuals whose homes lined the shores of the Burrard Inlet (Longshore Interview, 2016).  

Workers who lived along the shore joined in concerned conversations with their neighbors, 

desired change, and saw the union as a method of addressing their community concerns. 

When these individuals discovered a collective problem, the union provided a locus for the 

relationships needed to address the problem, with the safety committee providing an 

avenue through which to address the problem. These relationships are the same 

relationships which were pivotal to the union movements which paved the way for industry 

wide changes and the transition to the movement of discretionary cargo as container traffic 

(Herod, 1997; Carmicheal & Herod, 2012). In much the same way, we can expect that the 

relationships between longshoremen will play an important role in the implementation of 

sustainability measures. 

In the case of Vancouver, we see that these relationships are indeed impacting 

sustainability on the waterfront. When longshoremen have a concern, or an idea for 

improvement, they can bring up these concerns at the union level. Retired longshoremen 

recall a time, early in their careers (1950’s), when flush toilets expelled waste directly into 

the harbour. Their immediate reaction was to act as individual agents, building cedar 

boxes to contain the waste. Their shared concerns enabled them to ask the terminal 

operators for improvements in waste management through the strength of the union. 

Likewise, on the North shore of Vancouver, there are bulk loading facilities where 

ores and grains are loaded onto ships. This process was some of the work that has 

historically contributed to the idea that the waterfront is dirty, in that a large amount of dust 

would escape the conveyor belts into the air. This pollution concerned the individual 

longshoremen working there, especially those who worked in the trades, fixing machinery 

(Longshore Interview, 2016). These concerns were shared first with coworkers, and then 

the union. Under the umbrella of safety, the union lobbied for change, and as a result the 

conveyor belts were closed in to reduce the amount of dust flying through the air. These 

examples show how individual responses to environmental damage lead to the collective 

voice of the union and enact change. These examples also suggest that the avenue for 

this change is not directly in the name of sustainability, rather it is through an intricate 

connection with safety. 
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 Safety and Sustainability: Interchangeable? 

While sustainability may not yet be a catchphrase that is used daily on the 

waterfront, safety is. As a federally regulated workspace, port authorities and terminal 

operators are required to have safety committees to remain in compliance with the Canada 

Marine Act (Justice Canada, 2016), regulated under the Port Authorities Operations 

Regulations (Justice Canada, 2016). These regulations apply to work conducted in the 

navigable waters of a port and the properties managed, held, or occupied by a port 

authority, and are intended not to introduce sustainability measures, but to ensure a safe 

working space. In Vancouver, a joint safety committee is made up of representatives from 

each of the area locals as well as industry representatives, including the BCMEA, 

stevedoring companies, and terminal operators (BCMEA, 2013). While the make-up and 

workings of the committee itself are regulated under the Federal Minister of Justice’s 

Safety and Health Committees and Representatives Regulations (Minister of Justice, 

2011), these committees fall under provincial jurisdiction (Employment and Social 

Development Canada (ESDC), 2016). In British Columbia, this body is called WorkSafe 

BC. WorkSafe BC operates to ensure that the Occupational Health and Safety (OHS) 

regulations are communicated to employers and employees alike, ensure that employers 

are in compliance with the act, tracks safety levels and conducts investigation into 

incidents that occur, and provides public education on the importance of workplace safety 

(WorksafeBC, 2016). 

In addition to these tasks, and perhaps most important to this conversation, 

WorkSafe BC provides an anonymous way for employees to report dangerous workplace 

situations (WorkSafeBC, 2016). By supplying this anonymous option, WorkSafe BC in 

effect recognizes the power relations which exist in the workplace: employers and upper 

level management, while ultimately responsible for the health and safety of their 

employees, have the authority and ability to cut corners, potentially creating dangerous 

situations for their employees. Through an anonymous reporting system, WorkSafe gives 

employees in vulnerable situations the ability to report unsafe working conditions without 

the risk of potential ramifications by their employer. WorkSafe, then empowers the 

individual agency of workers, and gives them an avenue in which to respond to imperatives 

from their employers which they perceive as concerning. This empowerment, however, 
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goes beyond the individual reporting system and extends to the aforementioned safety 

committee, where willing employees join together to promote safety and to bring the 

employer recommendations. Members of this committee are kept abreast of the current 

safety foci and share this information with other dockworkers through written 

communication put out by the committee. This information is shared at union meetings, is 

made available through the hiring hall, and may also be published on the locals’ websites 

where they are open to public viewing. Dockworkers who are members of the safety 

committee thus act as a bridge to bring concerns and information, which often overlap with 

sustainability concerns, between port employers and other union members. 

While the safety committee acts as a bridge, it is also a place in which the overlap 

between safety and sustainability can be easily seen. An example of this can be found in 

the May 2016 safety bulletin published online by ILWU Local 500 (2016). The bulletin 

opens by bringing attention to the need to secure a save-all from the ship’s railing to the 

bull-rail when loading or discharging breakbulk cargo and reminds employees to report 

any damage to mobile equipment as soon as possible to avoid future injuries or worse. 

Following this, a brief notice addresses the practice of dumping on the fly, that is the 

loading or unloading of railcar hoppers while the car is in motion. The bulletin notes 

discussions between the employer and the union, emphasizing that, “there is to be no 

opening or closing of railcar hoppers while the railcars are moving (ILWU 500, 2016).” 

From the perspective of safety, ensuring that no train cars are moving during these 

processes reduces the risk of workers suffering injury or death. Overlapping this safety-

driven practice, however, is an ecological benefit. By eliminating the movement of the 

railcar during the loading and unloading of the hopper, potential dust contamination is 

eliminated. Suspended in the air, dust is measured as particulate matter which, in addition 

to being breathed in by workers, can scatter or absorb incoming solar radiation, alter the 

formation of clouds, and fertilize algae growth as it settles on the ocean (Winckler, 2010). 

Thus, an action established in the name of safety can in fact have ecological benefits. 

During the interviews, I learned that this is not a unique bulletin. Rather, the 

connections between safety and sustainability are held across the port. When asked about 

the culture on the waterfront, interviewees emphasized that there is a very strong culture 

of safety on the waterfront, but that sustainability wasn’t something often considered 
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(Longshore interviews, 2016). While safety is seen as a shared vision across the 

corporation, sustainability is thought of as an individualized attribute. Despite this, these 

“individualized attributes” were evidenced in the interviews with terminal operators, 

BCMEA, and port authority representatives, but also in each of the longshore interviews 

as well. Longshoremen indicated personal habits such as recycling, transporting their 

lunches in reusable containers, and turning off machines to avoid unnecessary idling. 

They also credited the union with bringing about important sustainability initiatives. 

3.4.1. Dockworker-led Sustainability Initiatives 

When port geography is viewed from a geography of labour viewpoint, changes on 

the waterfront are handed down from management, as opposed to being generated by 

workers on the waterfront. Within a labour geography view, however, the individual 

attributes of workers can create a culture where dockworkers are empowered to share 

ideas to improve the workplace. When it comes to sustainability, I have found that not only 

are workers engaging in sustainable practices, but they are also very proud of the 

advancements on the waterfront. In one example, two interviewees have suggested that 

the first greening initiatives on the waterfront arose during the 1970s, driven by longshore 

concerns. This is described in more detail by one interviewee: 

It was a very common practice to stand in the gangway in the ‘70s and 
have a coffee, and when you were done you just flick it, with your 

cigarette butts, over the side of the ship. The ocean looked after 
everything. But then, some people had friends, and some union 

members live up around Dollarton, which is on the North Shore, east of 
the bridge. And these Styrofoam coffee cups were ending up on the 

beaches and opposite Dollarton at Cherry Point where they were doing 
log loading. So, it became a very obvious eyesore around the waterfront, 

where they were coming from. So, the union met with the employer 

over that issue, because we heard through the grapevine; Switch back 
to paper cups and then out came the garbage boxes and bags, and the 

foreman or the people who were active would say ‘hey boys, coffee cups 
in there, we’re trying to look after it.’ So, that was one of the first 

indicators of sustainability on the waterfront. (Longshore Interview, 
2016). 

As waterfront waste was eliminated, dockworkers demanded refuse bins be not 

only present on the dock, but also readily available. While dockworkers hold pride in 
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bringing these initiatives to the waterfront, they also note cooperation of the employer in 

meeting both their needs and appealing to the comfort of local citizens, but also in ensuring 

that their customers were happy. Speaking of early greening initiatives, one interviewee 

states, “some of it was driven by a need to make sure the product stayed good quality, 

and some were environmental concerns that showed up in the water as Styrofoam and 

stuff (Longshore Interview, 2016).” 

While this suggests an overlap between dockworker and employer involvement in 

the changes, an interview with a terminal operator confirms that these types of solutions 

can be, and are, brought forward by dockworkers. Speaking to a recent example, as 

opposed to the changes of the 1970s mentioned by two dockworkers, the terminal 

operator tells a story of how garbage cans on the waterfront were redesigned at the 

prompting of dockworkers. The garbage cans formerly in use on this terminal were not 

covered, and thus when the wind picked up garbage would be swept out of the cans and 

onto the dock. Dockworkers mentioned their concerns to their foremen and terminal staff, 

and upgrades were made to ensure that waste remained in the bins regardless of the 

weather (Terminal Operator Interview, 2016). 

Garbage is not the only thing picked up by the wind, and another initiative 

described with pride by interviewees was union involvement in minimizing dust blowing off 

of bulk products. Dockworkers handling lead and copper concentrates were acutely aware 

of when the wind picked up both while they were working in the materials and while doing 

cleaning. Living upwind, these same workers came to the union, “actually pushing the 

parameters with the employer to keep, in essence, our local environment safe. And by 

doing that, we kept the larger environment safe…so it’s very much driven by the front line 

(Longshore Interview, 2016).” 

The results of thinking beyond the workplace to the community can be seen in the 

handling of these bulk products, but also within the community itself. Vancouver is a city 

which is not intersected by multilane motorways, which means that truck traffic moves 

through the city, albeit along corridors. One of the most important of these is Clarke Street, 

which leads away from the Burrard inlet, and can be used to connect to the terminals at 

Robert’s Bank to the south of the city, as well as to the hinterlands. The movement of 
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trucks through residential areas of the city means that truck fumes are dispersed through 

residential areas of the city. Through their interactions within the community, dockworkers 

were affected by concerns over these fumes, and brought forward suggestions to take 

corrective action, minimizing their effect: 

I said we should be obligated to get the trucks, the trucks that run in 
and out of the port or between the port, to be the most modern diesel 

engines, and they should have air testing so they’re running clean. 
Because otherwise you’ll get a backlash from the community (Longshore 

Interview, 2016). 

Taking this one step further, the longshoremen also sought to remove the carbon 

dioxide emitted by the truck through the planting of trees. One interviewee shared his idea 

that, 

the port ought to look at keeping the citizens happier on those corridors, 

planting trees. Which they’ve done. And I said you’ll have to eliminate 
parking, they’ll complain about it, but it has to be done because if you 

want more volume on the street you can’t make the street wider, how 
about taking the parking away and making a corridor of trees to cut 

down on any wind or dust (Longshore Interview, 2016). 

A drive along Clarke drive today evidences that these suggestions were taken into 

consideration, as boulevards with trees have been planted along the center of much of 

the road, and parking limited to certain times of day. “In that case, the union pushed for 

literally green things, trees, on that boulevard. And two years later they started, and they 

put it in (Longshore Interview, 2016).” 

Dockworkers also play a role in maintaining equipment in top shape, and in 

reporting when equipment needs to be replaced. While it may not be the norm in all of 

Vancouver’s terminals, one operator noted that as equipment is ‘burned through’, the 

newest technologies are implemented, resulting in greener equipment on the waterfront.  

Both terminal operators interviewed pointed to dockworkers as the front line responsible 

for bringing these improvements to the waterfront. They both echoed sentiments of 

appreciation for the diligence in which dockworkers report the problems they find, whether 

that be in the need for equipment maintenance or upgrades, or in the handling of waste 

and recyclables on the waterfront. 
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This is not to say, however, that there is a perfect symbiotic relationship between 

terminal operators and dockworkers, rather that in the end, both parties share a desire to 

operate in the most eco-friendly manner they can, while still protecting the bottom line.  

Struggles occur when this vision doesn’t line up perfectly, and at times the measures 

requested by dockworkers might be rejected by the terminal operators. For example, the 

hybridization of RTGs was not a successful initiative when it was discovered the machines 

weren’t robust enough for the task at hand (Longshore interview, 2016). Still, longshore 

voices are heard, even if there can be delays: “Some things you struggle for, and you can 

get in arguments for. You think it’ll never happen and all of a sudden out of the blue, you 

know maybe somebody heard us two years earlier and all of a sudden something will play 

out (Longshore Interview, 2016).” 

3.4.2. Response to Industry driven initiatives 

Dockworkers, then, play a role in bringing forward sustainability initiatives on the 

waterfront. They also have a role to play in implementing policies that are brought to them.  

When a policy is established, instructions on its compliance are passed down through the 

foremen to individual workers. Each worker then needs to respond to these instructions. 

In 1970, Albert Hirschman suggested that employees within a firm have three options to 

respond to their employers: exit, loyalty or voice. Individually, these three ways to respond 

take the form of work refusal, happy compliance, or speaking up to request changes to 

the instructions. 

On the waterfront workers, can respond as an individual, in teams with other 

workers, or they can unite in a response through the union. In the CPA at Sept-Iles, current 

regulations require that any maintenance work done near a drain requires that it be sealed 

off prior to starting the job (SIPA, 2015). If this same requirement was to be made of 

dockworkers in Vancouver, they could react in several ways. They could respond as loyal 

workers by taking the extra steps to seal off the drain prior to commencing work that they 

may be doing alone. Alternately, they could exercise voice, stating that the work they are 

doing is far enough away from the drain that the extra measures shouldn’t be required in 

their case. And finally, they may decide that the job they are doing can be completed 

quickly enough that no one will notice if they seal the drain or not and choose to ignore 
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the request completely, demonstrating exit. Alternately, the worker might decide to exit the 

workplace completely, quitting their job. 

Another example of the importance of the individual is found in anti-idling policies, 

which affect both fuel consumption and air quality. To minimize fuel waste and improve air 

quality, on interviewee shares that dockworkers were instructed to turn engines off when 

not in use. This however, left a great deal of interpretation in the hands of workers, who 

can choose to comply (demonstrating loyalty), amend (exercising voice), or completely 

ignore (employing a form of exit) these instructions. A worker may demonstrate loyalty by 

unquestionably following the directive, turning off the engine each time the equipment idles 

in any situation. Workers, however, must individually make the decisions as to how much 

time must pass before they consider themselves in an idled state. Is a thirty second wait 

considered idling, or should one minute pass, or five? This calculation of time, which will 

be perceived differently by each employee, allows for the exercise of voice in adhering to 

the policy. 

Further, comfort and convenience may also impact the exercise of voice. In 

addition to powering the work that the machine or vehicle does, the engine also maintains 

a comfortable working environment for workers, providing heat in cold weather and cooling 

in hot weather. In extreme weather situations, perhaps on very hot or very cold days, 

workers are likely to enact their voice in idling longer than they might on a mild weather 

day, for the sake of their comfort. They may even choose to completely ignore the 

directive, instead leaving their engine running. One longshoreman spoke about workers 

making this decision. He stated that they continued idling their vehicles because it was 

easier for them, faster to resume work, more comfortable, or even that some had an 

attitude of not caring about any environmental damage which would be done while the 

engine was idling (Longshore Interview, 2016). The responses of workers were thus 

varied. 

These responses can also come into play as a team works together on the 

waterfront. For example, in Vancouver work teams are required to fully stop grain trains 

prior to unloading each hopper, an action which improves safety and also minimizes dust 

in the air. As a team, workers can show loyalty, starting and stopping the train to comply 
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with the request. They may voice concerns about productivity and request that the train 

be slowed rather than stopped, or they might collectively decide to exercise exit by refusing 

to work. At the individual and team level, refusing work on the grounds of safety is 

protected by law (WorksafeBC, 2016). However, refusal for other reasons may result in 

termination of employment. 

Through the union, however, workers may be able to exercise voice or exit for 

reasons beyond safety. Where the union is unhappy with a change, they can demand or 

implement modifications to practices (giving them voice), or in extreme cases, the union 

has the option to strike (thus exiting the workplace), all without subjecting the individual to 

the possibility of termination for their action. Determining whether a worker, team of 

workers or the union will respond negatively to a new policy or procedure can reduce the 

likelihood of an exit type responses. 

Reducing negative responses to new policies and procedures is not always 

possible. Some changes may not be negotiable, as in the case of adhering to government 

regulations. In other cases, the long-term benefits of the change may outweigh any 

resistance to it. In these instances, motivating workers, whether through education or other 

methods, seems to be a key factor. Pavlic (2014) points to the importance of employee 

buy-in for successful implementation of change. When buy-in is achieved, workers take 

ownership over any changes, which then gives them a personal drive to see the success 

of the initiative. Employee involvement in the decision-making process can empower 

workers with a drive to see the success of a particular project or initiative (Delmas & 

Pekovic, 2013). When a worker exercises voice and sees that it is valued by their 

employer, they become personally invested in workplace success. In other cases, the 

connection that longshoremen have to their communities can drive them to embrace an 

environmental initiative. 

Community connections brought to the attention of the union can occur even if 

accepting a change meant reducing the amount of labour needed on the waterfront. A 

longshoreman shares how “15,20 years ago, there were air quality concerns in Port Moody 

(Longshore Interview, 2016),” because of the sulphur dust which was blowing around off 

of the docks. He notes, “there was a high incidence of people’s roof gutters rotting off, 
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because sulphur is very corrosive. So, they’ve changed systems out there about how they 

offload. It used to be a high drop and a high A frame, and they’ve gotten rid of those. Now 

they’ve got low drop piles and a different sort of pick up system (Longshore Interview, 

2016).” The switch from the high drop to low drop piles, and the equipment and storage 

surrounding these changes resulted in loss of jobs: “Manning drops off... you have to work 

out of a shed that requires maintenance, if you take away the shed, you take away all the 

high gallery containers- that takes away a lot of ongoing maintenance, so we’ve lost jobs 

(Longshore Interview, 2016). Despite the loss in jobs as a result of the change, the union 

accepted the changes to stop the negative impact that the sulphur dust was having on the 

community. 

As new technologies arrive, whether in the name of sustainability, efficiency, or 

other causes, changes impacting waterfront work are likely to continue. Some changes 

will be in the man-hours needed while others will be in the work that is done on the 

waterfront. In one interview, the handling of wood pulp bales adjacent to copper and lead 

concentrates was given as an example of how technologies have impacted waterfront 

work: 

We had baled pulp in Vancouver on the wharves, and right adjacent to 

the pulp sheds are copper concentrate and lead sheds, and even though 
they made an effort to close those sheds in, they had fairly open and 

porous conveyor systems, with plywood roofs and plywood sides, so the 

wind would blow while you were loading. And that copper concentrate 
and lead dust would end up on top of the pulp. And in consequence, 

when the pulp got to Japan, there was a quality control problem, 
because they wanted to not only use what was in the bale, but they 

wanted to use the wrappers… so the company had longshoremen 
blowing off copper and lead dust with air guns. If we speed up a little 

bit, 10,15 years, they’ve upgraded berth one and now you’ve got 
enclosed conveyor systems in steel shrouds. Did we lose a little bit of 

work there, blowing that dust off the product? Yes, we did. (Longshore 

Interview, 2016). 

In this case technologies to load copper and lead concentrates more efficiently 

while protecting the environment by encasing the bulk product in steel shrouds which 

would eliminate dust had an effect on dockworkers working with other products. 

Longshore jobs to protect the integrity of the pulp bales were no longer needed. Rather 

than focus on the loss of these jobs, however, dockworkers seemed to be okay with the 
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shift, stating, “we’ve lost jobs. On the other hand, you can pick it up because there’s more 

ships coming there, because you’ve got a bigger, faster volume ready (Longshore 

Interview, 2016).” Thus, the work on the waterfront has fundamentally changed. Where 

maintenance skills were once key, relevant skills, new technologies are shifting this 

demand towards skills needed to operate the new technologies being used to load and 

unload the ships (Longshore Interview, 2016). As waterfront workers adapt their skills to 

match these changes, utilizing the training provided by the BCMEA, they demonstrate a 

continued loyalty to the waterfront and their work. 

 Conclusion 

My case study in Vancouver has revealed that dockworkers both influence and are 

influenced by sustainability initiatives on the waterfront. As actors who depend on the 

waterfront for their livelihood but also reside in the communities surrounding the ports, 

dockworkers have a vested interest in protecting the waterfront, which was evidenced 

throughout the interview process. Workers become aware of the negative externalities of 

the waterfront, some through personal experience and some through interactions within 

the community. Empowered through the union, dockworkers have brought these concerns 

to the attention of the port employers, and have at times been the driving force behind 

sustainability initiatives. It is interesting, however, that often the language of these 

initiatives is not brought forward as ‘sustainability’, rather under the umbrella of ‘safety’. 

In addition to acting as a bridge to suggest changes which will improve the 

environmental impact of the port, dockworkers must also respond when these changes 

are handed down to them by their employers. At times, improvements in sustainability can 

mean tasks will change, or even be eliminated, and workers respond to these threats by 

embracing, modifying, or rejecting the changes. Despite the potential for workers to reject 

sustainability measures, there appears to be a widespread recognition that dockworkers 

are interested in seeing the port run as sustainably as possible. Dockworkers, terminal 

operators, trainers and port authority members all recognized the contribution of 

dockworkers in greening the waterfront. As the front line, dockworkers not only embrace, 

and thus implement sustainability measures, but they also see firsthand where changes 
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could be made. As such, recognition of their role across the port could empower these 

workers to take an even more active role in the greening of the port. 
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Chapter 4.  
 
Port sustainability: Management and Worker 
strategies  

 Introduction  

This chapter briefly synthesizes the evidence regarding the interactions between 

dock worker and port management strategies with respect to the Port of Vancouver 

creates, and notes implications for the local geography. As I draw on materials from both 

the port scan and the ten interviews which were conducted, I show where there is both 

overlap and missing elements between what is presented by the Port of Vancouver’s 

website and the individuals working in the port. In terms of format I first explore how 

sustainability is involved in making geography in section 4.2. In section 4.3 I bring together 

these themes with a discussion based on the empirical evidence gathered during my 

research, clearly identifying answers that were uncovered during my research 

 Sustainability and port geography 

Throughout my thesis, I have explored the idea that dockworkers have the ability 

to shape the waterfront, that is, port geography. With the example of the US East coast 

union response to the introduction of containerisation, I have built on the work of 

Carmicheal & Herod (2012) to show how Hirschman’s (1970) exit, loyalty, and voice can 

empower unions to influence the geography on the land. In that example, by holding 

strikes (exit) the union successfully bargained to keep waterfront work on the waterfront. 

A 50km limit was around the waterfront was set, within which all loading and unloading 

work could not be done by truckers or other labourers, rather had to be done by dock 

workers. If the unions on the east coast could have this sort of impact, shaping the 

geography of the port, is it also possible that sustainability initiatives could also play a role 

in shaping geography? Will these measures also shift the scale of the port, perhaps 

shifting activity towards local-serving activity, or will they be a part of the creation of more 

intense global systems? While sustainability initiatives will have a different impact than 
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containerization, it is possible that sustainability initiatives may also shape the geography 

of the port, and further that dockworkers may play a role in this shaping. 

A stark shaping of the environment is seen in habitat rehabilitation programs. 

Stojanovic et al (2006) looks at port habitat programs, pointing out that ports have the 

potential to significantly affect ecological conservation. They state that the port sector has 

“to undergo a series of evolutions to develop a more proactive stance towards its 

environmental responsibilities and duties (p.173).” The Port of Vancouver, in partnership 

with Environment Canada is taking steps to ensure this evolution within their jurisdiction 

in the habitat rehabilitation program it runs. The Port works to ensure that every acre of 

land repurposed for port use is replaced with an equal acre of newly created habitat (Port 

Authority interview, 2016). Thus, if land is needed to expand a terminal or to create more 

storage, the port will engage in using gabions (hollow cement blocks) to create new 

habitats.  As the creation of new habitats requires time, the port has been creating habitat 

at a rate of 2:1 in anticipation of future projects. In this way, created environments at a 

local and regional scale are initiated. In a case like this, those managing the land 

reclamation projects are not dockworkers, and as such current dockworkers are not 

shaping the land, rather the sustainability practice is. Dockworkers are affected, however, 

in the amount of workspace made available to them, with potential increases in throughput 

due to the added space creating more work, and possibly even in the growth of the union. 

Another sustainability initiative which plays a role in shaping geography is found in 

how the Port of Vancouver has regulated trucking. Regulations to minimize idling are 

recommended for the immediate benefits they offer (Hall, 2010). The Port of Vancouver 

requires that all trucks be 2007 or newer to reduce the effect of their emissions on the city, 

but further, trucks have to be outfitted with GPS units (Port Authority interview, 2016). 

These GPS units allow the Port Authority to monitor traffic coming in and out of the 

terminals, minimizing idle time by minimizing delays. This action not only minimizes idling 

time, but it also dictates the routes that trucks take, which then plays a role in the traffic 

flows through the city. As this in an initiative which is directed by the port but takes place 

away from its waters, I originally expected that it would have little to no impact on 

dockworkers. During the interviews, the pathways which dockworkers play between city 

and port were demonstrated by dockworker involvement in citizen groups which applied 
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pressure to the port concerning trucking routes. Having a stake in both the continued 

growth of the port (and thus continued work) and the protection of the city, dockworkers 

worked with this group and the union to redesign the traffic flow along Clarke Drive, a 

major trucking route through the city. This redesign involved the removal of roadside 

parking lanes and the planting of trees in an island in the center of the road, opening the 

road for more truck traffic but also ensuring that some of the carbon dioxide expelled by 

these trucks could be converted to oxygen by the trees (Longshore Interview, 2016). 

It is also possible that sustainability initiatives may have an impact in shaping 

geographies at other scales. The category ‘environmental considerations’, which 

encompassed sustainability measures which could not be identified and observed using 

the five senses included an initiative to encourage the use of “Hwy H2O.” This ‘highway’ 

for shipping vessels allows goods to be moved to the middle of Canada and the USA along 

the St. Lawrence Seaway. Each ship which transits the seaway can replace as many as 

870 trucks (HwyH20, 2015), substantially reducing the emissions which these trucks would 

otherwise release into the air, and impacting traffic patterns along the route. Extensive 

infrastructure, including lift and sky bridges exist along the route to enable the free 

movement of ships with minimal traffic interruptions. In Vancouver, we see infrastructure 

of similar nature installed along the landside routes to Robert’s Bank, the coal and terminal 

container located in Tsawwassen, south of the city. This infrastructure is in place not to 

enable the free flow of vessels, but of trains and trucks accessing the terminal 

simultaneously. Rail connections are noted by four CPAs (Belledune, Montreal, Prince 

Rupert, and Sept-Iles) as a way to green the shipping industry. The Port of Vancouver is 

actively engaged in greening their rail tracks by replacing creosote treated wooden ties 

with long-life recycled steel ties and by upgrading or replacing locomotives to ensure they 

meet the highest emissions standards. 

These initiatives all have implications on the physical geography of the land. 

However, social and economic geographies also stand to be shaped by sustainability 

initiatives. Measures such as waste management and water protection, for example, have 

impacts which extend beyond the immediate reach of the port. If waste is not managed 

properly, it is possible that pollution levels in the harbour could rise to unsafe levels. This 

could negatively affect leisure activities which occur on the water (Ravenscroft & Church, 
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2011), changing both social and economic activities which take place on the waterfront as 

a result. Vancouver is known as a great location for kayaking and paddle-boarding, 

however without clean water these activities would likely cease to exist, along with the 

businesses that support the. On the opposite side, however, concern over protecting the 

water can have positive social impacts, bringing together members of the community that 

might not otherwise work together. Community outreach events sponsored by the Port of 

Vancouver and other CPAs can potentially eliminate social barriers that might otherwise 

exist as these events draw people from a variety of backgrounds. This seems especially 

likely in the case of community advisory groups, where the CPA reaches out to a group of 

people on a regular basis, bringing them together to discuss issues relating to the port. 

Social geographies are also created within the port. The dockworker culture which 

has been long acknowledged (Miller, 1969) is strengthened by shared goals. Where 

dockworkers can work together to bring forward a new sustainability initiative, such as 

improved garbage cans on a dock, they can share a sense of pride in seeing their ideas 

recognized and implemented in their workplace. “Once a site gets into that frame of mind,” 

shares a terminal operator, “that’s where you have the best possible outcome; where the 

workers feel free to come up and suggest something rather than being told what to do 

(Terminal operator interview, 2016).” Acknowledging and encouraging bottom-up 

approaches creates a workplace where workers find a sense of meaning (Peck, 1996). 

Due to the shared culture on the waterfront, even the acknowledgement and support of 

one individual can make a difference in achieving group buy-in (Denton, 1999; Stojanovic, 

2006). 

In addition to the comradery and connections shared with other dockworkers, 

individuals on the waterfront also act as pathways (Ravetz, 2015) connecting the 

waterfront and the communities around them. Dockworkers are aware of the concerns of 

both their fellow residents and of the business of the port. They are in a unique position 

where they can share information from the port in their communities, or share information 

from their communities with the port. As I conducted my research I found that whether or 

not they were aware of their ability to do so, dockworkers did in fact play a role in shaping 

sustainability on waterfront. 
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 Connections: Interviews and port greening 

Whether they take a bottom-up or top-down format, sustainability measures on the 

waterfront are connected to dockworkers. While dock work may be considered an 

unskilled job, in that all training is provided on the job and no higher education is required 

to be hired to do the work, dockworkers obtain specific skills needed to operate the 

machinery on the dock. As these skills are obtained, so also is a culture shared among 

dockworkers. This culture of dock work results in a passion and commitment to the work 

which was easily observed during interviews. Regardless of their own opinions regarding 

sustainability, a shared commitment to the environment came across in each of the 

interviews I conducted. I had expected that interviews with Port of Vancouver 

representatives would touch on the sustainability measures presented by the Port on their 

website, but that dockworker knowledge would have been limited to measures 

immediately affecting them. This, however, was not the case. Dockworkers demonstrated 

an unprompted breadth of knowledge and concern which resulted in connections with 

sixteen of the twenty categories. In contrast, terminal operator and Port of Vancouver 

interviewees touched on only 15 of the categories, as seen in Table 24. 

In this table, each of the 20 identified categories are listed by row. Columns indicate 

first whether the Port of Vancouver website had any mentioned in the category. A second 

column indicates whether the topic was brought up by dockworkers during the interview 

process, with the third column providing a brief summary of the conversations had in 

interviews, based on each topic. In the fourth column, “CPA/TO mentions” both Port of 

Vancouver and Terminal Operator interviewees were combined. This decision was made 

as they represent the top-down approach to implementing sustainability, with the final 

column indicating my observations on the responses recorded within each topic. The 

interview questions were not designed to lead specifically to these categories, with the 

exception of one question which asked “What do you know of Green Marine.” No 

dockworkers were aware of neither the organization nor the Port of Vancouver’s 

membership with it. I have indicated that dockworkers did not mention memberships as 

the question did not lead to further insight from the dockworkers beyond their answer to 

my question. 
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In the categories of soil, waste, and cleaning, dockworkers made mention of 

sustainability concerns and measures, despite the fact that the Port of Vancouver website 

did not. In each of these three categories, dockworkers mentioned areas that neither the 

port website nor port employees touched on, which could be explained by the hands-on 

nature of dock work. It seems reasonable, for example, to hear dockworkers whose job 

requirements include cleaning up chemical residues as they mention environmental 

concerns regarding those chemicals. This difference further demonstrates the importance 

of the individual in understanding waterfront work. Dockworkers may or may not be aware 

of the scientific theories behind storm water run off, but they see the run off as it is 

occurring on the docks. They know where grains and chemical residues are being caught 

up in flows leading off the dock into the water. They breathe in dust which is blown off of 

the conveyor belts they are repairing, and witness unintended effects of measures meant 

for improvement- for example, when airguns were introduced to blow lead dust off paper 

pulp, but the bird droppings were blown into the air at the same time (Longshore Interview, 

2016). 

Dockworkers also demonstrated their impact on the waterfront in the way they 

addressed some of these categories. When they discussed equipment, for example, they 

mentioned that unsuccessful attempts were made to hybridize Rubber Tired Gantries 

(RTGs), and that auto-shut offs and speed governors were at times installed. While the 

failure of hybrid RTGs was attributed to the engines inability to cope with the work load, 

the auto-shut offs and speed governors were noted as being installed in response to 

workers who chose not to comply with requests to turn off equipment, or to drive at posted 

speed limits. Employer interviews touching on this category, however, focused entirely on 

the equipment itself, and not on those operating it. 
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Table 24: Interview connections to greening categories 

 Website 
mention 

Dock-
worker 
mention 

Observations from 
interviews with 
dockworkers 

CPA/ 

TO 
mention 

Observations from 
interviews with Port 
Authority/Terminal 
Operators 

Environment   Dockworkers seem to 
have a desire to green 
the port. They have a 
personal connection to 
the environment, 
noting that “without the 
environment we can’t 
do anything else.” 
They know that they 
can play a role in 
greening the port, but 
say that federal 
mandates are the 
most effective way to 
green the port.  

 “The idea that the port is 
not green is far from the 
truth” says one terminal 
operator, “While there is a 
lot to do, a lot has been 
done and the port industry 
is cleaner than the 
construction industry for 
example.” Terminal 
operators also explain that 
they are required to have 
environmental 
management plans in 
place.   

Air   Dockworkers are 
directly affected by air 
pollution, and thus are 
particularly concerned 
by contaminants which 
can be breathed in, 
including asbestos, 
grain dust, and wood 
pulp dust. It was noted 
that respirators are 
available.  

 Port representatives and 
terminal operators alike 
have concerns over air 
quality, and point to 
improvements in 
Vancouver’s air quality as 
proof that the port 
greening is effective.  

Soil   One dockworker 
briefly mentioned that 
misuse of port lands 
was a possibility.  
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 Website 
mention 

Dock-
worker 
mention 

Observations from 
interviews with 
dockworkers 

CPA/ 

TO 
mention 

Observations from 
interviews with Port 
Authority/Terminal 
Operators 

Water   Dockworkers 
mentioned that a 
recycled water system 
is in place at one 
terminal. Protecting 
water has long been 
important to 
dockworkers, who took 
it upon themselves to 
build small cedar 
boxes to hold sewage 
and keep it away from 
water before dockside 
flush toilets were 
connected to a 
sewage system. 

 Storm water run-off 
prevention plans are in 
place to eliminate water 
contamination, as are 
mid-ocean ballast water 
exchange programs. 

Plants and 
Animals 

  Dockworkers are 
aware of habitat 
restoration projects in 
Vancouver, and 
mentioned whales, 
fish, birds, and 
marmots as animals 
affected by port 
operations.  

 The Port Authority is 
involved in a habitat 
creation program, where 
they create habitat in 
hollowed out cement 
blocks. Terminal 
operators also invested in 
initiatives pertaining to 
plants and animals.  

Community   Dockworkers are very 
connected to their 
communities, 
mentioning them in the 
context of living within 
the communities, as 
well as being aware of 
the negative impact 
that ports can have on 
the community in 
terms of water, air and 
noise pollution. They 
are involved in 
citizen’s action groups, 
asking “How do you 
protect the people?” 

 Port Authority interviews 
revealed extensive 
interactions with the 
community, with two to 
three events every day 
each weekend. Social 
responsibility is 
demonstrated through 
community liaison groups, 
a dedicated team of 
community relations staff, 
and a desire to be a good 
neighbor. 
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 Website 
mention 

Dock-
worker 
mention 

Observations from 
interviews with 
dockworkers 

CPA/ 

TO 
mention 

Observations from 
interviews with Port 
Authority/Terminal 
Operators 

Memberships   No dockworkers were 
aware of the Port of 
Vancouver’s 
membership with 
Green Marine.  

 Community relations staff 
promote the awards that 
the Port of Vancouver has 
won, as well as their 
membership in Green 
marine.  

Vessel 
Incentives 

  While vessel 
incentives were not 
mentioned, 
dockworkers were 
concerned with the 
pollution brought in by 
vessels, asking who is 
testing them. One 
worker states “you can 
green your backyard, 
but if the ship comes 
in dirty, we can’t green 
the harbour.” 

 Interviewees spoke of 
vessel incentives at 
various levels which are 
both given to vessels and 
promoted to the 
community. Terminal 
operators, however, 
expressed concern over a 
lack of incentives for short 
sea shipping.  

 

Tenants     As tenants, terminal 
operators presented 
differing views of tenant 
requirements to adopt 
green initiatives. One 
noted that compared to 
other ports Vancouver has 
requirements which are 
difficult to achieve, where 
another stated that they 
routinely and easily 
exceed the standards set 
out by the port.  

Employment   Dockworkers held 
concerns over whether 
automated equipment 
would cost them jobs.  

 Both terminal operators 
and the Port Authority 
provide environmental 
training for their 
employees and hire 
people for environmental 
management positions.  
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 Website 
mention 

Dock-
worker 
mention 

Observations from 
interviews with 
dockworkers 

CPA/ 

TO 
mention 

Observations from 
interviews with Port 
Authority/Terminal 
Operators 

Trucks & 
Vehicles 

  Dockworkers are 
aware of the 
emissions which come 
from old diesel trucks, 
and were involved in 
the fight to green 
trucking practices 
related to the port.  

 The Port has regulated 
that all trucks servicing 
the port must be 2007 or 
newer and retrofitted with 
GPS units so that re-
routing to minimize 
emissions can be 
achieved.  Hybrid vehicles 
are also used to transport 
staff and materials to 
community events. 

Rail   A concern over the 
potential misuse of rail 
resources was 
mentioned by one 
dockworker.  

 According to one 
interviewee, rail greening 
has been occurring since 
the switch away from 
steam was made.  New 
engines on the port are 
noted as tier 3, some of 
the greenest engines 
available. 

Fuel   The need to move 
away from diesel fuels 
was mentioned by one 
dockworker. 

  

Power & 
Electricity 

  Dockworkers were 
aware of shore power 
initiatives in 
Vancouver, but do not 
play a role in its 
delivery. 

 The shoreside power 
offered in Vancouver, 
which started in 2009, is a 
source of pride and is 
promoted extensively to 
the community.  

Noise   Noise from bigger and 
bigger ships was 
noted as a problem. 

  

Buildings & 
Infrastructure 

    LEED and Environmental 
certifications were noted 
as important 
considerations for new 
buildings.  
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 Website 
mention 

Dock-
worker 
mention 

Observations from 
interviews with 
dockworkers 

CPA/ 

TO 
mention 

Observations from 
interviews with Port 
Authority/Terminal 
Operators 

Equipment   Dockworkers noted 
the use of some 
electric equipment on 
terminals, however 
also noted that an 
attempt to use hybrid 
engines to drive RTGs 
failed as engines were 
not robust enough to 
be effective. Speed 
regulators and auto-
shut offs were also 
noted.  

 New equipment, including 
the electrification of diesel 
powered equipment, is a 
priority to both terminal 
operators and the Port 
Authority. One operator 
notes that engines are 
replaced often enough 
that it is easy to stay 
ahead of environmental 
requirements.  

Waste   Reducing waste was a 
common theme 
among dockworkers, 
from the proper 
disposal of Styrofoam 
cups and earplugs to 
recycling, reusing and 
composting.  

 

 Recycling is a key 
initiative, with recycling 
bins readily available. One 
terminal operator notes 
that these bins were 
brought in at the request 
of dockworkers. It was 
noted that some waste 
cannot be avoided, with 
the example of the tires 
used by vehicle fleets.  

Spill 
Response 

     

Cleaning   Cleaning is a part of 
some dockwork tasks.  
Bulk commodities are 
noted as needing 
wash-down, and 
concern over what 
happened with the 
waste in the 
washdown pit was 
mentioned. 
Dockworkers also 
noted that chemical 
residues from bulk 
goods also needed to 
be cleaned.  
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Despite the differences, most of the categories had equivalent inputs from both the 

frontline dockworkers and the top-down employers. At times, the employers explicitly 

recognized the role of the individual in bringing sustainability to the waterfront. One 

terminal operator mentioned their terminal making a donation to a community organization 

which protects fish populations because terminal managers were aware of a dockworker 

who was passionately involved in the project. In another interview, dockworkers were 

specifically credited with the cleanliness of the waterfront due to requests for refuse 

containers. Port Authority interviews also recognized the importance of gaining input from 

frontline workers, with one interviewee sharing that union members were consulted in the 

preparation of the port’s sustainability plans. 

The role dockworkers play in waterfront greening has been demonstrated through 

bottom-up initiatives (such as the removal of the Styrofoam cup, the introduction of 

garbage cans on the dock, the planting of trees along Clark Drive), and verified by terminal 

operators and port authority representatives alike. In their daily work, dockworkers gain a 

depth of knowledge about the waterfront. They come to know the nuances of their 

workspace, and recognize areas of opportunity that might not be acknowledged through 

a top-down, theoretical knowledge of waterfront workplaces. As such, while the knowledge 

around sustainability that dockworkers bring to the table is different than that which is 

brought to the table by port authority representatives or terminal operators, they hold 

valuable knowledge which can impact port greening. Whether individually or through the 

union, dockworkers do impact sustainability on the waterfront. Further, at times this 

valuable knowledge enables dockworkers to not only respond but to drive sustainability. 

While this impact can be direct at times, as in the cup, garbage cans, and trees, at other 

times their influence comes through different language, that is through the lens of safety. 

Safety is paramount on the waterfront. It is taught to new employees in their 

training before they begin to work on the dock, and is re-enforced through safety bulletins 

and meetings. While a culture of sustainability is not perpetuated in the same manner as 

a culture of safety, an overlap exists between safety and sustainability- when a worker 

brings forward concerns over breathing lead dust and the port responds by encasing the 

conveyor belt in a shroud both the worker and the environment benefit.  Recognizing this 

overlap, a terminal operator observes that, “the people that are committed to 
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environmental causes are also committed to safety (Terminal operator interview, 2016).” 

They further note that safety training is so routine that it is easy to add sustainability 

training to safety training sessions, a practice which was either not noticed or not 

mentioned by dockworker. Combining safety and sustainability messaging is a practice 

which occurs in Vancouver, but could potentially be used in ports across Canada, or 

perhaps around the world. 

 Conclusion 

Ports have an undeniable role in shaping both the physical and social geographies 

of the areas in which they are located, and this will continue as new sustainability 

measures are introduced to green the port. Dockworkers will impact, and be impacted by 

some of these measures directly, requiring shifting working practices such as turning off 

engines rather than idling them. Some of these changes will require work that will not be 

done by dockworkers, for example in habitat restoration projects where specialized 

education and training is needed. Still others will have connections to dockworkers outside 

of the workplace, as in the case of providing shore-power connections for vessels. By 

reducing air emissions from the cruise vessels which visit the Port of Vancouver, the air 

quality in the entire region improves, as opposed to a localized workplace improvement. 

And sometimes connections to the community will drive dockworkers to rally for a 

sustainability initiative that may not directly affect them personally, as was the case in the 

push for trees along Clarke drive, which provided benefits to local residents. 

Regardless of the type of initiative, my research has shown that there is a 

consensus about the importance of dockworkers. In their daily tasks, dockworkers 

respond to new measures and approaches that were brought to them in top-down 

directives by either accepting, modifying or rejecting them. In addition, dockworkers have 

also been found to play an important front-line role in creating bottom-up initiatives. 

Recognized by Port Authority representatives, terminal operators and dockworkers 

themselves, the hands-on, practical knowledge that dockworkers acquire in the day-to-

day tasks of completing their work situate them so that they have unique, valuable 

contributions to bring to the greening of the port. By recognizing the value in the knowledge 

that dockworkers acquire, port operators can incorporate dockworkers into the port 
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planning process, seeking to make us of their first-hand knowledge. This may take 

different forms in different ports, for example a port authority might conduct a survey of its 

union members or might choose to include union representatives in sustainability panels, 

By including dockworkers port authorities or terminal operators can build stronger buy-in 

while also creating a cooperative space in which the greening of the port can be achieved. 
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Chapter 5.  
 
Conclusion 

 Overall contributions  

There is no question as to the importance of ports in Canada. Ports act as a lifeline 

for trade, bringing goods in and out the country, adding $25 billion to the GDP (ACPA, 

2016), and providing more than a quarter million jobs (Transport Canada, 2015). CPAs 

are autonomous entities which operate ports in key locations across Canada, linking land 

and maritime trade. The maritime industry, however, has a record of environmental 

degradation along with a footprint that may not be possible to eliminate. Despite this, 

actors across the industry are striving to minimize negative externalities and are working 

together to create best practices, share knowledge, and encourage innovative 

technologies to green the industry. Across Canada, CPAs have recognized the local 

impact of their industry and have begun to implement various initiatives and remedies to 

address these concerns. My thesis has explored the responses CPAs are giving to 

environmental concerns and has highlighted the role dockworkers play in the success of 

these initiatives. 

An important empirical contribution of this thesis has been the establishment of a 

baseline in seaport sustainability which spans across all of Canada’s CPAs. Building on 

the works of Comtois & Slack (2007), Hiranandani (2014), and Acciaro et al. (2014), this 

research provides empirical evidence to the claim that greening is occurring in Canadian 

ports.  This greening is occurring through a wide variety of initiatives, from regulations 

restricting vessel emissions, to the recycling and reusing of port materials, to rehabilitation 

projects aimed at improving ecosystems which have been damaged by the ports, and 

many more. While this project has identified the measures which are presently in place in 

Canadian CPAs, it is important to note that the ecological and community pressures which 

are present in each port differ. Because of this, it is not possible to create a ‘cookie cutter’ 

solution to port greening which can be equally applied at all ports. Thus, while the data 

collected in this research project may be helpful for port authorities to identify practices 



 

105 

and measures which might be beneficial within their jurisdiction, it would be inaccurate to 

assume that all ports can follow one stream of port greening. In this manner, the case 

study of Vancouver can be used to inform port greening within other ports, however the 

as the trajectory of each port’s development differs, so also will the trajectory of port 

greening. 

From a theoretical standpoint, however, this thesis demonstrates that it is possible 

to integrate the concepts of labour geographies with approaches to sustainability in the 

context of port operations. Within economic geography, environmental and labour issues 

have generally been looked at as separate literatures. Authors such as Acciaro et al. 

(2010), Hiranandani (2014), and Comtois and Slack (2007) speak to sustainability in ports 

but not labour, while Carmicheal & Herod (2012), Cowen (2007), and Herod (2007) look 

to labour on the waterfront but do not connect to sustainability. Indeed, in some respects 

a concern for environmental matters has been seen as at odds with the interests of labour 

or with social concerns for equality. As this study, has shown however, labour can play 

pro-active roles in implementing sustainability. Just as dockworkers in Vancouver have 

played a key role in greening the port, so also can other employment and environmental 

interactions be brought together in a positive manner. 

This observation is a reminder that labour is a fictitious commodity (Polyani, 1944). 

Labourers are human beings with the ability to analyze the results of their actions, and as 

such are agents with power (albeit limited) to affect change. In the case of Vancouver, we 

see evidence which supports Herod’s (2001) call for a shift away from geographies of 

labour and towards labour geography. Interviews showed that dockworkers not only make 

decisions about the tasks they complete as a part of their jobs, for example in turning off 

engines rather than idling them, or in using garbage or recycling bins, but that they take 

pride in their ability to bring a positive impact to the waterfront. These workers are not 

docile bodies (McMorran, 2012) mindlessly completing tasks assigned to them from 

authorities above, rather are embracing their ability to act on the concerns they encounter 

as they work.  

Through the union dockworkers have found a medium to build on the social 

implications of labour supply which Peck (1996) points out as lost in a neoclassical 
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geography of labour. To a significant degree, local development is defined by the 

conditions and structure of local employment. In exploring the role of labour in port 

sustainability, this is seen how the union gives strength to the individual in exercising 

Hirschman’s (1970) exit, loyalty and voice. The union provides not only a locus of strength 

to resist changes which might negatively affect workers, but it also creates clear pathways 

through which dockworkers can bring their own ideas about sustainability to their 

employers. In the Port of Vancouver, the union’s safety committee has provided an 

important avenue through which dockworkers are able to suggest greening improvements 

in the port. In this way, Vancouver’s dockworkers have demonstrated the link between 

labour and environmental concerns. 

In addition, dockworkers in Vancouver have demonstrated their ability to play a 

vital role as a pathway, linking the community and the waterfront. Where Ravetz (2014) 

suggests an idealistic city wherein social injustice is reverse and all stakeholders are 

valued, the case of Vancouver’s dockworkers suggests that perhaps this is not so 

idealistic, and rather has merit as a concrete idea. Through their involvement in the 

community, dockworkers were able to engage in important conversations regarding 

sustainability, with both community members and their employers. In doing so, 

dockworkers became the pathways Ravetz speaks of, aiding in initiatives such as 

encouraging the planting of trees along Clarke Drive, eliminating the overboard disposal 

of waste, and implementing emissions requirements for trucks accessing the port 

(Longshore Interviews, 2016) 

While relations between port sustainability and employment practices are highly 

contingent, and therefore locally variable, it seems likely that results similar to those found 

in Vancouver might also be found elsewhere. This study found that although there are 

general trends towards greening the port across the country, the innovation of 

sustainability practices across the CPAs was uneven. The Vancouver port is at the 

forefront of these initiatives, however, and acts as a good case study to examine the 

interactions between sustainability and workers. The results in Vancouver, combined with 

Denton’s (1999) loyalty emphasis, where the importance of valuing employees to achieve 

buy-in and compliance with new measures, suggest that dockworkers are an important 

key to successfully implementing sustainability measures. 
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In general, this study has shown that greening methods are being implemented, 

albeit unevenly, across Canada in most of the CPAs. Further, most CPAs are vested in 

addressing community concerns towards sustainability, and acting as a good neighbor.  

As members of the community and waterfront workers, dockworkers have an interest in 

both sustaining the environment in which they live, and in sustaining the work through 

which they achieve their livelihood. As such, dockworkers are uniquely situated to bring 

environmental concerns and solutions to the waterfront in a manner that both addresses 

their environmental concerns but also protects the economic interests of the port. 

While this research points to the importance of dockworkers in greening the port, 

there have been limitations to my research. Section 5.2 discusses these limitations while 

section 5.3 suggests further research along with questions that arose throughout the 

research process. 

 Limitations 

In section 4.3, I drew specific examples from interviews, connecting them to the 

greening practices and labour concepts covered in chapters two and three of this thesis, 

but a question arises: Are the experiences in Vancouver transferable to other ports? Can 

it be assumed that similar results would be found in any CPA, or perhaps in any port 

around the world? 

The answer to this question is that sharing best practices is often a good idea- the 

existence of organizations such as Green Marine depend on this concept. It is, however, 

important to note that the intent of my research is in to draw on the experiences of 

dockworkers within a port that has successfully implemented sustainability initiatives, 

demonstrating what is being done to green Canadian ports, and looking at the interplay 

between labour and sustainability on the waterfront. This project is limited in that it is not 

a statistically generalizable quantitative study. 

Other limitations include the fact that websites are fluid in nature, easily altered by 

their hosts, and as such it is possible that the information collected in this thesis may 

change without warning, thus rendering the contents out of date. This project has, 
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however, created a baseline of information that can be used as a reference point to 

measure any changes that may occur on websites. 

A further limitation is noted in that the depth of information collected from each port 

was restricted to that which is presented on the website, suggesting the need for a deeper 

study, which will be discussed in more detail in section 5.3, Further research. 

 Further Research   

In this project, I was able to paint a picture of how CPAs are working to green the 

port across the country. To gain a full understanding of the complete picture of 

sustainability measures in CPAs, however, would require a bilingual study with in depth 

case studies conducted at each of the CPAs. While this type of project was outside the 

scope of feasibility for a master’s research project, it could answer some of the questions 

which arose during my research. 

One such option would be to tackle the disparity between what is presented on 

CPA websites and practices which are occurring within the port. The responses of 

dockworkers to categories overlooked by the Port of Vancouver combined with the 

differences in reporting membership with Green Marine (where Green Marine has 

identified more CPAs as members than CPAs advertised membership on their websites) 

suggest that there may well be more disparities. Future research opportunities include not 

only uncovering these differences, but also asking why do they occur? Is this an intentional 

decision, or is it simply oversight? What guides CPAs in their decisions over what to 

include or not to include on their websites? What is the role of the individual in crafting the 

website- do their individual attitudes towards sustainability shape the outcome of the final 

website? 

Further, what is the role of governance in the connections between sustainability 

and labour? At the outset of this project, it was intended to address a triple helix of 

sustainability, labour and governance, however as the project was narrowed for feasibility, 

governance was put aside. 
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Another area of research which could be carried out using the data collected here 

for chapter two is that of regional differences in Canada. Are there regional trends towards 

port greening? Are there regional influences that drives one CPA towards greening at a 

faster pace than other CPAs? Can anything be said about the Canada’s regions through 

this data? As with the above questions, this set of questioning would best be answered 

with an extensive, bilingual study. 

 Final Thoughts 

In this thesis, I have shown that CPAs are actively greening the port at different 

rates. With the exception of the CPA at Nanaimo, all CPAs have demonstrated a 

commitment to improving ecological sustainability within their jurisdiction through the 

presentation of a green image on their websites. The CPAs in Vancouver and Montreal 

are clear leaders in the breadth of port greening activities in which they participate, 

however there are no CPAs which are engaged in port greening activities in each of the 

20 categories of greening which were identified, which suggests there is room for 

improvement within each port. 

I have also shown that port greening initiatives impact and are impacted by 

dockworkers. At the frontline dockworkers are responsible for the daily operations of 

terminals where ships are loaded and unloaded, and as such they witness first hand the 

negative effects of the shipping industry. These workers make decisions throughout their 

workday which can have an effect on the success or failure of a sustainability initiative. 

 Dockworkers are also members in their communities, and have a vested interest 

in protecting the environment for their future use, as well as for their friends, families, and 

children. Thus, dockworkers are not docile bodies who mindlessly do as they are directed; 

rather they are agents, acting in their own best interest. Where this interest aligns with 

sustainability measures, dockworkers have not only accepted and embraced changes 

within the workplace, rather they have also been the driving force behind these changes. 
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 As CPAs continue to seek the greening of the port, connecting with dockworkers 

can help to ensure the success of these initiatives both in the workplace, and in connection 

with the communities which surround them. 
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Appendix.  
 
References on Sustainability Practices 

The following table identifies the sustainability practices which were identified in 

the literature prior to conducting a content analysis of the CPA websites. 

Category Literature 

Environment Acciaro et al. (2014) 

Bonacich & Wilson (2008) 

Carmichael & Herod (2012) 

Desfor & Laidley (2011) 

Eyering et al. (2009) 

Gritsenko & Yliskyla (2013) 

Hall (2007) 

Lindstad et al. (2011) 

Yau et al. (2013) 

Air Chang & Wang (2012) 

Eyering et al. (2009) 

Fernandez Soto et al. (2013) 

Hall (2010) 

Hall et al. (2013) 

Han (2010) 

Hiranandani (2014) 

Lindstad et al. (2011) 

Lirn et al. (2013) 

McArthur & Osland (2013) 

Psaraftis & Kontovs (2010) 

Yang et al. (2012) 

Soil Hall (2007) 

Hiranandani (2014) 

Lirn et al. (2013) 

Water Hall et al (2013) 

Hiranandani (2014) 

Lirn et al (2013) 

Plants & Animals Hiranandani (2014) 
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Category Literature 

Community Eyring et al. (2009) 

Psaraftis & Kontovs (2009) 

Fernandez Soto et al. 

Acciaro et al. (2014) 

Hall et al. (2013) 

McArthur & Oslund (2013) 

Dinwoodie et al. (2011) 

Hall & Hesse (2013) 

Cowen (2007) 

Hall (2007) 

Hall & Jacobs (2012) 

Desfor & Laidley (2011) 

Memberships Acciaro et al. (2014) 

Bonacich & Wilson (2008) 

Dinwoodie et al. (2014) 

Gritsenko & Yliskyla (2013) 

Hall & Jacobs (2012) 

Han (2010) 

Vessel Incentives Acciaro et al. 2014 

Boncacich & Wilson (2008) 

Chang & Wang (2012) 

Fernandez Soto et al. 

Hall (2007) 

Hall & Hesse (2013) 

Hiranandani (2014) 

Lai et al (2011) 

Lindstad et al. (2011) 

Ng & Liu (2013) 

Psaraftis & Kontovs (2009) 

Wlison (2013) 

Tenants Dinwoodie et al. (2011) 

Hiranandani (2014) 

Lai et al. (2011) 

Lirn et al. (2013) 

Olivier & Slack (2006) 
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Category Literature 

Employment Bonacich & Wilson (2008) 

Carmichael & Herod (2012) 

Coates (2002) 

Cowen (2007) 

Dinwoodie et al. (2011) 

Gidwani & Chari (2004) 

Hall & Hesse (2013) 

Herod (1997) 

Jaffee (2010) 

Lai et al. (2011) 

Lirn et al. (2013) 

McMorran (2012) 

Ng et al. (2014) 

Olivier & Slack (2006) 

Vanoutrive (2012) 

Trucks & Vehicles Acciaro et al. (2014) 

Hall (2007) 

Hall et al. (2013) 

Hiranandani (2014) 

Rail Hall et al. (2013) 

Bonacich & Wilson (2008) 

Hiranandani (2014) 

Hricko (2006) 

Fuel Bonacich & Wilson (2008) 

Chang & Wang (2012) 

Fernandez Soto et al. 

Gritsenko & Yliskyla (2013) 

Hall (2007) 

Hall et al. (2013) 

Hiranandani (2014) 

Lai et al. (2011) 

Lindstad et al. (2011) 

McArthur & Osland (2013) 

Yau et al. (2013) 
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Category Literature 

Power/Electricity Acciaro et al (2014) 

Bonacich & Wilson (2008) 

Chang & Wang (2012) 

Fernandez Soto et al. 

Hall (2007) 

Hall et al. (2013) 

Hiranandani (2014) 

Lirn et al. (2013) 

Yau et al. (2013) 

Noise Lirn et al. (2013) 

Buildings/Infrastructure Hiranandani (2014) 

Lirn et al. (2013) 

Equipment Coates (2002) 

Hall (2007) 

Hall et al. (2013) 

Lai et al. (2011) 

Lirn et al. (2013) 

Yang et al (2012) 

Waste Acciaro et al (2104) 

Dinwoodie et al (2011) 

Hiranandani (2014) 

Lai et al. (2011) 

Lirn et al. (2013) 

Spill Response Hiranandani (2014) 

Lirn et al. (2013) 

Cleaning Lai et al. (2013) 

 


