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Abstract 

The concept of sustainable development being integrated into strategic spatial plans has 

increased in recent years. University campus plans are examples of such spatial plans, and 

these form the focus of this study. Sustainable development is a contested concept that lacks 

clarity and specific guidelines, which has led to various interpretations of the concept around 

the world. Campus plans in the present are not perfect regarding the implementation of 

sustainable development on campus. Three Canadian and three Swedish campus plans have 

been evaluated through content analysis in order to determine the sustainable aspects that 

were brought up. Furthermore, neighborhood assessment and certification systems were used 

to identify the sustainability aspects needed in a community. The campus plans differ from 

each other with regard to the sustainability aspects included and how these were addressed. 

The campus plans include strategies on how to address the sustainability aspects. The results 

show different understandings of sustainable development in campuses in the two nations. 

The major differences between the campus plans were that the Swedish campus plans brought 

up ecological aspects such as green structure and climate adaptation which were lacking in the 

Canadian campus plans. The Canadian campus plans on the other hand focused more on the 

social and the economic dimensions of sustainable development. There were also differences 

between the campus plans within the same nation. The different strategies between the 

campus plans can be used to complement each other. The shared knowledge and experience 

between these plans can help to improve the interpretation of sustainable development in 

campus plans. We can learn from the pros and cons of the different campus plans in order to 

enhance and improve the strategies to achieve sustainability in future campuses. The criteria 

from neighborhood assessment tools also help with developing campus plans and improving 

strategies which enable sustainable development.  

 

  



Sammanfattning 

Hållbar utveckling är ett begrepp som alltmer har integrerats i strategiska regionsplaner under 

senare år. Universitetscampus/områden är exempel på sådana regionsplaner, och 

universitetscampus kommer att utgöra fokus i den här studien. Hållbar utveckling är ett 

ifrågasatt koncept som saknar tydliga och specifika riktlinjer, vilket har lett till olika 

tolkningar av begreppet runtom i världen. Campusplaner idag är inte perfekta när det gäller 

genomförandet av hållbar utveckling på campus. Tre kanadensiska och tre svenska 

campusplaner har utvärderats genom en innehållsanalys, med syfte att fastställa vilka 

hållbarhetsaspekter som har tagits i beaktande i de olika planerna. Dessutom, har 

certifieringssystem använts för att identifiera de hållbarhetsaspekter som behövs i ett 

samhälle. Campusplanerna skiljer sig från varandra beträffande vilka hållbarhetsaspekter som 

har inkluderats samt hur dessa har behandlats. Campusplanerna innehåller strategier vilket 

beskriver hur aspekterna ska behandlas. Resultaten visar på en skillnad i förståelsen av hållbar 

utveckling av campusplanerna i de två länderna. De huvudsakliga skillnaderna mellan 

campusplanerna är att de svenska campusplanerna tar fasta på ekologiska aspekter, som en 

grön struktur och miljöanpassning, vilket saknas i de kanadensiska campusplanerna. De 

kanadensiska campusplanerna å andra sidan fokuserar mer på de sociala och ekonomiska 

dimensionerna av hållbar utveckling. Dessutom finns det skillnader mellan campusplanerna 

inom samma land. De olika strategierna mellan de olika campusplanerna kan med fördel 

användas för att komplettera varandra. Den kunskap och erfarenhet som de olika planerna 

bidrar med kan användas för att förbättra tolkningen och förståelsen av hållbar utveckling av 

campusplaner. Vi kan lära oss av de olika campusplanernas för- och nackdelar i syfte att 

förfina och förbättra våra strategier för att uppnå hållbarhet på framtida campus. 
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1. Introduction 

1.1 Background 

Sustainable development has gained recognition within planning and policy-making in recent 

years. The concept of sustainable development emerged in the second half of the 20
th

 century 

and since then has spread around planning documents. Sustainable development has been 

brought up by the United Nations through their establishment of 27 sustainable development 

goals (UNDP, 2016). These goals have since then been used to define sustainable 

development and set sustainability standards for countries, cities, and regions. The general 

description of sustainable development is often stated as a community being able to sustain 

itself while not jeopardizing the future's resources (Elmkvist et al., 2015). 

Sustainable development has also gained popularity in strategic spatial plans. Universities 

have campus plans that serve as strategic spatial plans to develop campuses. Campus plans are 

plans that include strategies and policies which explain how the university campus will 

develop in the near future. The policies state how the construction, management and other 

operations within the campus will continue.  

The drive for a sustainable campus is a common thread over the recent years as more 

sustainability initiatives are implemented on university campuses (Velazquez et al., 2006). 

The implementation is done through campus plans which include strategies that address 

sustainability aspects. The campus plans that implement sustainable development in campuses 

are vital for several reasons. University campuses have become large communities with 

significant surface areas and local activities (Lidstone, Wright & Sherren, 2015). As it is a 

large community there can be direct and indirect impacts on the environment. Due to this 

reason, the campus area should be sustainable so the negative  impact on the area from the 

campus activities is minimal (Lidstone, Wright & Sherren, 2015). Campus plans are helpful 

tools to identify and implement strategies for sustainable development within the university 

campus. There would be no waste of resources in a sustainable campus and not polluted for 

future generations.  

There has been an increase in neighborhood assessment tools which are used to evaluate 

strategic spatial plans with regard to sustainable development (Wallhagen, 2016). University 

campus plans are spatial plans that can be evaluated with these assessment tools. These tools 

also act as a guide for several plans to develop a sustainable community. The assessment tools 

include indicators and criteria which show the requirements of a sustainable community 

according to their definition of sustainable development (Wallhagen, 2016).  

The sustainability strategies are different among campus plans even if the strategies are 

constructed to address the same sustainability aspects. The varying degrees of sustainability 

strategies enable improvement opportunities between different campus plans. Some campus 

plans have strong and weak strategies compared to other campus plans. This offers a learning 

opportunity between the campus plans in order to improve their sustainability strategies. On 

top of the improvements that the campus plans can provide for each other, there are also 

environmental assessment tools which can be used to modify the sustainability strategies.  

The sustainability strategies have been increasing in campus plans, however, the current 

campus plans are not perfect. There is room for improvement in campus plans regarding 

sustainability strategies and the sustainability aspects included. There are sustainability 
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aspects missing in campus plans which are otherwise included in assessment tools. The 

strategies stated in campus plans, in certain cases, don’t meet the requirements of the criteria 

of the neighborhood assessment tools. The lacking aspects and strategies are present in all 

campus plans which means that the campus plans can’t just learn from each other in order to 

cover all sustainability aspects. The environmental assessment tools can be used as guidelines 

to develop the strategies and include more sustainability aspects. University campuses can 

practice sustainable development more efficiently if the campus plans can be improved with 

regard to sustainable development.  

1.2 Research Question 

The aim of this study is to make recommendations on how university campus plans can 

improve their implementation of sustainable development in campuses. The study has 

developed recommendations on what kind of strategies campus plans should include in order 

to yield sustainable development in university campuses. The aim is achieved through the 

completion of four research objectives. The first objective is to identify the sustainability 

aspects that are relevant for university campuses. The second research objective is to collect 

data about sustainability aspects and strategies from existing campus plans. The sustainability 

aspects in the campus plans are addressed through sustainability strategies. The third research 

objective is to analyze the sustainability aspects and strategies in the chosen campus plans. 

The weaknesses and strengths of the strategies are shown through the analysis. The fourth and 

final objective is to develop recommendations on how the university campus plans can 

improve its handling of sustainability aspects.  The suggested improvements and 

recommendations will help to form better campus plans that implement sustainable 

development. 
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2. Literature Study 
The literature study in this paper is about the concept of sustainable development and its 

application in strategic spatial plans. The term sustainable development is shortly introduced 

and then it's different interpretations are discussed. Later on, the application of sustainable 

development on buildings and campus plans is studied. Neighborhood assessment tools are 

introduced at the end of this section. The relation between assessment tools and sustainability 

is also discussed.  

2.1 Strategic spatial plans 

Strategic spatial plans first emerged in Europe in the beginning of the 20
th

 century. It was 

used to manage the tasks of different authorities and sectors. Strategic spatial planning was 

introduced in the US back in the 1950s which served another purpose than in Europe 

(Albrechts, 2004). The corporations used it to plan their actions with respect to the uncertain 

future. Strategic spatial planning is now used in a different manner and has become popular in 

neighborhood building. The definition of strategic spatial planning is the process of creating a 

vision and strategies that will decide the form of an area (Albrechts, 2004). The strategies are 

implemented on an area with the aim of shaping it. Albrechts (2004) states that strategic 

spatial plans must include an environmental analysis, a study on external resources and a 

long-term goal. The planning process involves local and external actors. Strategic spatial 

plans also need to include what strategies will be used and how these will be implemented on 

the area (Albrechts, 2004).  

Campus plans are strategic spatial plans that are used to shape an university campus. Campus 

plans share the same characteristics of strategic spatial plans and are essentially spatial plans 

that specifically address to university campuses. Campus plans act as guidelines on how the 

future of the university campus will look like. It includes strategies and policies which control 

the physical development of the campus. The operations within the campus take place 

according to the strategies that are brought up in the campus plan. University campus plans 

include both short-term and long-term goals as well as a vision for the future. Campus plans 

include strategies that address land use, operations, administrations and academics within the 

campus. Issues that are relevant to the university campus are addressed in the campus plan. In 

addition to environmental aspects, social and economic aspects are also included in campus 

plans (Swearingen White, 2014).   

2.2 The concept of Sustainable development 

The widely used definition of sustainable development is from the Brundtland Commission in 

1987, which states that sustainable development is “meeting the needs of the present without 

compromising the ability of future generations to meet their own needs” (Elmkvist et al., 

2015, p.37). A region or a city can be considered sustainable if it uses its resources in a 

responsible manner where it doesn't risk a shortage of its resources for future generations. The 

quality of life of its inhabitants is enhanced with sustainable development. The sustainable 

development of a community includes social, environmental and cultural development besides 

economic development (Elmkvist et al., 2015).    

Sustainable development is often divided into three main pillars; environmental, economic 

and societal development. The environmental development is obtained through the protection 

of natural resources and by acknowledging that the resources are limited. Climate change, use 

of resources and degeneration of the ecosystem are some issues that concern environmental 
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development. The principles of environmental development are based on lowering the levels 

of material intensity while increasing the use of renewable materials (Weenen, 2000). The 

limits of the environment need to be respected while an equal distribution of resources is 

provided to the society. The decrease of emissions of greenhouse gases is a common standard 

to help with environmental development. The community's negative impact on the 

environment and its resources needs to minimized. The societal development consists of 

social inclusion which leads to the development of communities in, for example, a good 

quality of life, healthcare, and education. Cultural and social services are provided to the 

community as well as encouraging social activities. Economic development focuses on 

economic growth which results in increased wealth for the community without polluting the 

environment (Acciona, 2015). There needs to be a provision of economic and commerical 

services in a community. The economic resources of a community need to be distributed 

equally among its inhabitants in order to ensure economic development (Acciona, 2015). 

Economic value and productivity are a couple of issues regularly brought up within economic 

development.  

Aside from sustainable development, sustainability is also a concept that is heavily used in 

this paper. It is significant to make the distinction between sustainable urban development and 

sustainable community. Both terms are used within the analysis section of this study due to 

the nature of the results. Sustainable urban development is the process itself of turning a 

community or a region into a sustainable state. The latter is the outcome and not the 

procedure, so the sustainable community has already been reached (Wangel et al., 2016). In 

short, sustainability is the endpoint of a process such as sustainable development. 

Sustainability aspects are the aspects that are needed to be considered in order to reach 

sustainability. The three main pillars explained above are such aspects. 

The concept of sustainable development has been integrated into programs and agendas over 

the years. However, there is a debate about the concept of sustainable development being 

vague, theoretical and hard to implement into practical situations (Wangel et al., 2016 & 

Berke & Conroy, 2000). The concept of sustainable development being vague has prompted 

many interpretations and approaches around the world (Hopwood et al., 2005). According to 

Campbell (1996), sustainable development is not possible to be explained in clear and short 

steps. Thus, the measurement of sustainability also remains elusive and not quantitative. The 

integration of sustainability principles in strategic projects may result in a lack of clear 

demands and targets (Wangel et al., 2016). There is also a difference between how the public 

and the experts perceive information which can lead to uncertainty and gaps in knowledge. 

The different perceptions hinder sustainability and the problems to be defined clearly 

(Gudmunsson et al., 2015). The different interpretations of sustainable development shows 

why strategic spatial plans can't easily implement sustainable development to an area. There is 

no definitive answer or guide on how to reach sustainable development which causes spatial 

plans and campus plans to have different strategies.  

The literature study on sustainability requirements on campus plans showed that there is a 

lack of literature on the subject. The majority of the literature revolves around strategic spatial 

plans that are not campus plans. The literature that is about sustainability in university 

campuses doesn’t usually include all of the sustainable development pillars. There lacks a 

clear guide for university campuses to use in order to implement sustainable development in 

campuses. The lack of literature specific to university campuses makes it difficult to assess 
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campus plans with regard to sustainable development. This study will offer recommendations 

on how to improve the strategies in campus plans which will in turn yield sustainable 

development in campuses.   

2.3 Neighborhood assessment tools and sustainability 

The neighborhood assessment tools which are also called certification systems are used to 

conduct a third-party evaluations of strategic spatial plans (Wangel et al., 2016). The 

evaluation is based on the criteria and indicators defined by the certification system. 

Neighborhood assessment tools include different fields which affect strategic spatial plans. 

For example; energy management, green structure and settlement structure are different fields 

which are included in the assessment tools. Every field has a certain criteria. The criteria of a 

field includes requirements which the strategic spatial plan needs to meet in order to receive 

credits. The assessment tools also include indicators which show what is required in order to 

meet the requirements of the criteria for a certain field. The results of the evaluation, based on 

the credits, are used to assign credibility to strategic projects. The credibility of a strategic 

spatial plan will show if it includes policies which implement sustainable development to an 

area. The amount of credits of a strategic spatial plan will show the degree of sustainable 

development policies in the plan.  

The neighborhood assessment tools can also be used as a guideline in the early stages of a 

planning project. The criteria defined by the assessment tools can help with setting up the 

sustainability targets for a spatial plan. In this way, the sustainability targets may lead to 

sustainable outcomes for the plan. The assessment tools can also aid in identifying 

sustainability issues in strategic plans that were not found before. Then, relatable targets can 

be created in order to address the sustainability issues. So, in a way, neighborhood assessment 

tools act as a practical definition of sustainable urban development and sustainable 

communities (Wangel et al., 2016). The certification systems also act as a communication tool 

between the stakeholders of a strategic planning project. The presence of a common 

framework that translates the targets of the project into practice helps to overcome the issues 

of miscommunication (Häkkinen & Belloni, 2011). Thus, different stakeholders get a better 

understanding of the goals and intended outcomes of the strategic spatial plan.  

Velazquez et al. (2006), states that an assessment tool is needed for universities in order to 

implement a sustainable campus model. The assessment tool can be used to analyze and 

control the performance of the campus regarding sustainability initiatives (Velazquez et al., 

2006). However, assessment tools that are specifically made to measure sustainable 

development in universities are missing (Velazquez et al., 2006). The majority of assessment 

tools are made for city regions.  

There are many assessment tools available today but these tools bear differences among them. 

There can be common sustainability aspects that are included in various assessment tools but 

it can be included to a varying degree of detail. The sustainability aspects that are prioritized 

in each assessment tool may differ depending on their definition of sustainable development. 

The reason for the variety of prioritized aspects in different assessment tools can also depend 

on the region it was designed on. The perception of the concept of sustainable urban 

development can differ from region to region (Wangel et al., 2016). Each region or city has its 

own characteristics which means that certain indicators in assessment tools may not be 

applicable on certain locations (Mitchell, 1996). Even the use of the same assessment tool in 



6 
 

different strategic plans can also cause confusion. Two different plans can use the same tool 

and follow the same criteria but may emphasize different issues (Wangel et al., 2016). The 

differences between plans using the same assessment tool shows that the variations between 

the assessment tools can be significant. Therefore, there is no sustainability indicator or 

assessment tool that will be acceptable or applicable in every community. 

2.2.1 BREEAM Communities and Citylab Action Guide 

BREEAM Communities is one of the neighborhood assessment tools that will be used in this 

study. The evaluation of strategic spatial plans is carried out according to the standards 

created by BREEAM. The assessment method can be used for the built environment lifecycle 

which covers from new construction to in-use buildings and restoration. The main purpose of 

the assessment tool is to enhance the sustainability of the environment and the well-being of 

the people (BREEAM, 2018). BREEAM Communities assesses strategic spatial projects in 

several categories that affect the sustainability of the area. These categories range from 

energy, land use to waste management, pollution and materials used. Each category includes 

criteria which states what is required from a strategic spatial plan. The evaluation of the 

sustainability performance of spatial plans leads to BREEAM Communities issuing 

ratings/credits to these projects. BREEAM Communities is made up of three main sections 

which make up the sustainability criteria for a strategic project. The first section involves 

defining the principle of development while the second section is about deciding how to set 

up the development and the third section consist of designing the details of the development 

(BREEAM, 2018). The guidelines and criteria provided by BREEAM Communities should be 

taken advantage of before the planning begins (Wangel et al., 2016). 

Citylab Action guide is the second neighborhood assessment tool and certification system that 

is used in this study. Citylab Action guide originated from the testing of BREEAM 

Communities on Swedish neighborhoods (Lind et al., 2016). BREEAM Communities is a 

more international method which results in some of the local needs and conditions being 

neglected. The main purpose of Citylab Action guide is to support city development projects 

in Sweden to define and achieve sustainability. Citylab Action guide includes a range of 

sustainability aspects that affect the environment, society and economy of an area. Each 

aspect, similar to BREEAM, includes criteria and indicators which show the requirements for 

strategic spatial plans to have sustainable policies and strategies. Citylab Action guide is 

operated by Sweden Green Building Council (SGBC) which is an organization focusing on 

sustainable building (Fridén, 2018). Citylab Action guide offers a guide for city development 

projects in order to improve their sustainability aspects but it also offers certification (Fridén, 

2018).   
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3. Methods 

3.1 Research Design 

The methodology tools were chosen accordingly to the research objectives. The methods were 

divided into parts where each part is made for a specific research objective.  

The first research objective, identifying the relevant sustainability aspects for campuses, was 

achieved through the use of assessment tools and a literature study. First of all, two 

assessment tools were chosen. Citylab Action guide and BREEAM Communities were the 

two tools that was used in this study. BREEAM Communities was chosen as it was tested by 

the KTH Campus plan 2014 while it was being made. BREEAM Communities is also one of 

the more known international assessment tools. Citylab Action guide was chosen as it is also a 

significant assessment tool and it is more directed to Swedish development plans. The 

Swedish aspect of Citylab Action guide prevents the issue of generalization and the neglecting 

of local conditions. The reason for choosing two assessment tools is to have a better overview 

of the requirements for a sustainable neighborhood. The use of the two assessment tools 

brings more precise data than using only one. Assessment tools have a collection of criteria 

and indicators which show the requirements for a sustainable community. Thus, these tools 

are practical to use for evaluations of neighborhoods despite their shortcomings.  

Relevant sustainability aspects were selected from these assessment tools. Each of the 

assessment tools include a list of sustainability aspects which need to be present in a strategic 

spatial plan in order to ensure a sustainable community. Each assessment tool have their own 

idea of how a sustainable community is supposed to look like. Different interpretations of 

sustainable development results in such differences. This leads to BREEAM Communities 

and Citylab Action guide having a list of different sustainability aspects. There are many 

aspects that are included in both assessment tools but there are also aspects which are present 

in one tool while absent in the other. The common sustainability aspects between the two 

assessment tools were selected in order to identify aspects that both tools consider vital. The 

list of common selections showed sustainability aspects that are vital for a city neighborhood. 

University campuses are different type of areas than city neighborhoods which means that 

some of the sustainability aspects mentioned in the assessment tools are not relevant to 

campuses. This difference leads to the second method for the first research objective. 

The second method that was conducted in order to complete the first research objective was a 

literature study. The literature study was conducted on the concept of sustainability and how it 

is implemented on building and campus plans. The literature review was conducted via the 

analysis of scientific articles, planning documents, campus plans and neighborhood 

assessment tools. This study provided a basis of understanding for sustainable development in 

campus plans and the requirements needed in campus plans to implement sustainability. The 

literature study showed the sustainability aspects that are relevant to the university campus. 

Most of the strategic spatial plans are for city neighborhoods where the sustainability aspects 

included are for such places. University campuses are different than city neighborhoods which 

results in different sustainability aspects being relevant to the campus. The literature study 

was conducted in order to find the relevant sustainability aspects to campus plans.  

The common list of sustainability aspects that was created from the assessment tools was then 

analyzed again with the knowledge gained from the literature study. The list was narrowed 

down with regard to aspects being relevant to university campuses. For example, the local 
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provision of materials was a sustainability aspect that is included in both assessment tools. 

The literature study showed that local provision of materials is not an aspect that is needed for 

university campuses. The local provision of materials for construction and operations is an 

aspect that is made for city neighborhoods where a local industry can be present which 

provides materials. This sustainability aspect is not relevant for campuses so it was taken out 

of the list of sustainability aspects. In this way, the list was narrowed down to relevant 

sustainability aspects for the campus plans.    

The second research objective, collection of data, was completed through the selection of 

campus plans that were used for the analysis. Three Swedish and three Canadian campus 

plans were chosen as the source of data. Three campus plans of each nation was collected in 

order to form a relatively significant sample size. The collection of less campus plans would 

not be enough to make deductions and recommendations. More campus plans were not 

chosen due to the scope and limitations of the study. The type of data that was collected from 

the campus plans were the sustainability aspects and the strategies in the campus plans.  

The third research objective, analysis of the campus plans, was completed by conducting a 

document analysis of the chosen campus plans. Document analysis was the type of method 

used to go through the campus plan documents. Document analysis is a qualitative research 

method where documents are examined in order to gain information about a certain subject 

(Bowen, 2009). The document analysis of a text results with the collection of data. Data from 

documents varies from document to document. Data can consist of words, images and charts. 

Document analysis is used to gather data and make interpretations on it. Bowen (2009), states 

that document analysis is practical to use for qualitative case studies and non-technical 

literature. Reports and descriptions of programs are examples of such qualitative literature. 

Document analysis consists of three main processes which are skimming, reading and 

interpretation (Bowen, 2009). Skimming is mostly a superficial examination of the document 

while reading is a thorough examination.  

The document analysis consisted of searching a campus plan to find the sustainability aspects 

mentioned in it. Each campus plan includes strategies that are going to be implemented on the 

campus. The strategies are divided into sections where each section addresses a sustainability 

aspect. The sustainability aspects in each campus plan were listed. After finding the 

sustainability aspects in a campus, the strategies which address the sustainability aspects were 

searched and listed. The strategies were analyzed in order to understand the content and aim 

of the strategies. 

The final research objective was to make recommendations on campus plans about 

sustainable development. This objective is completed through developing recommendations 

regarding sustainability aspects and strategies based on the data collected from the document 

analysis. The document analysis showed the existing sustainability aspects and strategies in 

each campus plan. The list of relevant sustainability aspects created showed the aspects that 

were missing in some of the campus plans. The comparison of the campus plans regarding 

sustainability strategies also brought forward shortcomings of several campus plans. 

Recommendations were developed from these shortcomings. The assessment tools of 

BREEAM Communities and Citylab Action guide contain requirements and criteria for every 

sustainability aspect. There were several requirements in the assessment tools which were not 

met in the campus plans. The relevant requirements from the assessment tools were also used 
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to develop recommendations for the existing campus plans. In short, the shortcomings of the 

campus plans regarding sustainability aspects and strategies were found after the document 

analysis. Recommendations were developed based on the shortcomings with the help of the 

criteria in the assessment tools.   

3.2 Chosen campus plans 

The study is conducted from Kungliga Tekniska Högskolan (KTH) which places Swedish 

campus plans in major relevance to the study. Canadian campus plans were chosen as 

comparison material due to several reasons. The first reason is that it’s an English speaking 

country so the campus plans are written in English and the sources needed are provided in the 

same language. The second reason is that Canadian universities have shown great ambition 

and progress regarding sustainability within campuses. This can be seen with the campus plan 

from the University of British Columbia winning an award in 2015 from ISCN (Harris, 2018). 

International Sustainable Campus Network (ISCN) is a global association that works to 

assimilate sustainability into campuses. ISCN is made up of numerous universities from 

several countries. This network hands out the International Campus Excellence Awards every 

year to sustainable campus projects that have proven to be effective in certain categories 

(Harris, 2018). The final reason is that Canada is not in Europe so there could be significant 

differences compared to Swedish campus plans. It is probable that campus plans from the UK 

or other European countries may have notable similarities with Swedish campus plans. 

The three Swedish campus plans that were chosen are KTH Campus plan 2014, Campus 

Albano 2015 and Umeå University campus plan 2015. KTH Campus plan 2014 served as a 

starting point of this study. This plan was chosen first as the study is being conducted from 

KTH. This campus plan was also the winner of “excellence in campus” award in the 2015 

ISCN awards (Harris, 2018). This award demonstrates that the KTH Campus plan 2014 is one 

of the better campus plans around the world and therefore makes it an interesting and relevant 

planning project to include in this study. The KTH Campus plan laid the foundation for the 

selection of the other two Swedish campus plans. The campus plans that are within the same 

time interval were given priority as it would be more suitable for comparisons and finding 

patterns between sustainability aspects. Campus Albano plan is from 2015 which is only one 

year away from the KTH Campus plan. Campus Albano has also a high relevance to the KTH 

Campus as it is a neighboring area. One of the reasons this campus plan was chosen was due 

to its close proximity to the main KTH campus. KTH is also one of the actors involved in the 

planning of Campus Albano. The third Swedish campus plan that was chosen is the plan for 

the main campus of Umeå University. This plan is also from 2015 which makes it a close 

campus plan to KTH Campus plan 2014 with regard to the year it was published. All of the 

Swedish campus plans were done under the guidance of the architecture company 

Akademiska Hus. There is a higher chance of detecting similarities between these campus 

plans as they were all developed with the collaboration of Akademiska Hus.  

The first Canadian campus plan that was chosen was for the University of British Columbia as 

it was published in the same year as the KTH Campus plan as well as being in the ISCN the 

same year. The plan is focused on the campus of Vancouver. ISCN awards gave the reward of 

“Excellence in building” to the University of British Columbia (Harris, 2018). The winner of 

another category in the same year as the KTH Campus plan makes the University of British 

Columbia a relevant campus plan to compare with. The next Canadian campus plan that was 

chosen was for the University of Ottawa which is from 2015. The year of publishing puts it in 
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a close time frame to both KTH Campus plan and the campus of Vancouver. The last 

Canadian campus plan is for the Thompson Rivers University from 2013 which is also close 

to 2014 regarding timewise. As it can be seen, all of the campus plans were chosen with 

regard to its time of publishing. The close time frame makes the campus plans fair to compare 

with each other. A campus plan that is far older wouldn’t be fair and accurate to use as it 

would have a negative impact on the results. The results wouldn’t demonstrate an accurate 

picture of the differences between the campus plans with regard to sustainability aspects.   

3.3 Limitations 

The strategies in each campus plan vary in detail and content. The level of detail of the 

strategies in each campus plan is not the focus area of the study even though these levels 

could be compared between different campus plans. In order to analyze the full content of the 

strategies in each campus plan, it would require interviews, databases and other sources of 

information that would be possible if fewer campus plans were studied. Three campus plans 

of each nation were chosen in order to have enough data to find possible improvements 

between strategic projects. More campus plans were not chosen due to resource limitations 

and the scope of the study. The inclusion of more campus plans would increase the possibility 

of finding more suggestions for campus plans. The risk of having too many campus plans is 

that it may result in the study being overcrowded with similar data that don't help with finding 

improvements for campus plans. The sample size is also hindered by deficiencies in time and 

other resources.  

The assessment tools of BREEAM Communities and Citylab Action guide cause certain 

limitations. There are sustainability aspects that are neglected in these tools. BREEAM 

Communities is an international certification system which means that it doesn’t specifically 

take into consideration local circumstances. There could be local environmental issues that are 

neglected in the assessment tools. The assessment tools are also mostly focused on the 

strategic spatial plan’s area. In other words, the neighboring areas to the project are only fully 

taken into consideration (Wangel et al., 2016). There may be some improvements for campus 

plans which are not found due to the shortcomings of the assessment tools.  

The literature study was fully qualitative which limited the quantitative aspects of the campus 

plans. The assessment tools include certain quantitative requirements for various 

sustainability aspects. For example; measurements of reduced carbon dioxide emissions is 

required by BREEAM. These details are found in some of the campus plans. These types of 

data are not included in this study. The lack of objectivity in interpreting strategies and 

criteria in this study posed a limitation. As the author conducted the evaluation, a certain level 

of subjectivity entered the research even if the evaluation and comparison were done with the 

aid of assessment tools.  

The requirements provided by the assessment tools ask for detailed information that is not 

present in some of the campus plans. This lack of information may be apparent in the whole 

campus plan or it may be contained in other documents related to the campus plan that has not 

been published. The uncertainty of the levels of the detail presents a limitation in which the 

campus plan may have met the standards of the assessment tools in certain sustainability 

aspects but would be unknown.  

Some of the campus plans chosen were published in different years even though the plans 

were chosen to be in around the same time period. However, it could be argued that the 
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campus plans that are done in later years have an advantage as more information and 

experience regarding sustainable building is shared as the years go on. In this case, time is a 

limitation but the years differing between the plans is only a few years so time should not 

have a huge effect on the study.  

The suggestions made for campus plans at the end of the study are not applicable to all 

campus plans because of the local conditions of campuses. Every campus is located on a 

different geographical location which has different characteristics. Strategies may have 

different circumstances in different campuses. The suggestions are made in general where 

some suggestions can be used by certain campus plans but not in other campuses.  
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4. Overview of studied campus plans 

4.1 KTH Campus Plan 2014 

The KTH Campus plan of 2014 is a collaboration between KTH and Akademiska Hus. The 

campus plan of 2014 is the first campus plan of KTH that focuses on the aspect of sustainable 

development within the campus. Ecological, economic and societal sustainability are the types 

of sustainability that lay the foundation for the plan. The general aim of the campus plan is to 

lower the energy use, improve the connections, and enable a flexible use of land within the 

campus. In contrast with older plans, this campus plan also covers more overlooking issues 

rather than specific targets. The plan consists of planned activities for several subcategories 

within KTH. The campus plan consists of six categories; participation, well-being, resource, 

ecology, transportation, and innovation (Akademiska Hus, 2014). These categories have both 

a long-term and a short-term strategy. The short-term for the project is five years and is more 

specific than the long-term strategy.  

The main actors involved in the project organization for the campus plan of 2014 are KTH 

and Akademiska Hus. The project was organized by a workgroup and a steering committee. 

Both the work group and the committee includes representatives from KTH and Akademiska 

Hus. An architecture company called White served as a consultant for the forming of the 

campus plan. Workshops were conducted by the involved actors in order to bring forth a basis 

for the strategic project (Akademiska Hus, 2014).  

There is also a strategic plan called “Vision 2027”, developed by KTH, which aims to 

improve the sustainability of KTH as well as finding solutions to current major issues until the 

year 2027. The vision was created prior to the campus plan and has a broader set of goals and 

perception for the development of the campus. The vision follows certain themes in order to 

support a sustainable community. These themes vary from “Innovative teaching”, 

“International University”, “Living Campus” and “Research infrastructure”. The vision states 

how the physical environment within the campus should be developed to reach a sustainable 

society (Akademiska Hus, 2014).  

4.2 Campus Albano 2015 

Campus plan of Albano is a collaboration between four actors; Stockholm University, KTH, 

Svenska bostäder, and Akademiska Hus. The campus plan dates back to 2009 when the vision 

of the university was established. These lead to workshops which had the aim of bringing 

forth ideas and opportunities with a campus plan. The main questions and issues that were 

raised in the workshops laid the foundation of the campus plan (Akademiska Hus, 2015).  

Albano is located in the so-called Vetenskapsstaden (Science city) which consists of several 

universities such as KTH and Stockholm University. The concentration of students and 

researchers in the area is high. The proximity of Albano to the surrounding universities, the 

National City Park, and the inner city is close. Campus Albano has been regarded as an 

expansion area for higher education. The reason for this is that the National City Park, 

neighbor to both Stockholm University and KTH, limits the amount of construction around 

the campuses (Akademiska Hus, 2015). Thus the planning for an expansion started as early as 

1998 with the cooperation of Akademiska Hus. Albano was planned to include more 

educational institutions as well as student accommodation. The strategic plan of the area was 

worked on by the mentioned actors between 2002 and 2012. This plans undergoes several 

modifications and revisions where the purpose of the educational buildings are suited for 
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cooperation between the three invested universities; Stockholm University, KTH and 

Karolinska Institute. The final version of the campus plan is presented in 2015. The campus 

plan of Albano consists of five main strategies that are divided into subsections which 

includes the actions that will be taken. The main strategies are; integration into the city, 

attractive environment, diversity of operations, sustainable infrastructure and social-

ecological resilience.  

4.3 Umeå Campus plan 

The campus plan concerns the main campus of Umeå University and was published in 2015. 

The campus plan has a short-term goal of 5-10 years while the long-term goal reaches out to 

50 years. The creation of the campus plan was done through a collaboration between 

Akademiska Hus and Umeå University. The planning project was organized and overseen by 

a control group which consisted of representatives from Umeå University and Akademiska 

Hus. The workgroup which was responsible with the creation of the campus plan consisted of 

representatives from the control group and external consultants (Akademiska Hus, 2015). The 

main goal defined in the campus plan is to create attractive environments which inspire 

researchers and students. Another main goal is to provide a campus that includes a mixture of 

accommodation, local businesses, education, research, service, and recreation. The main 

principles that made the basis for the campus plan were integrity, long-term thinking, 

orientation, attractive places and healthy environments (Akademiska Hus, 2015). The 

measures and actions mentioned in the campus plan are to address these principles and how to 

attain them.   

4.4 University of British Columbia 

The campus plan was developed for the Vancouver campus of the University of British 

Columbia (UBC). The UBC Board of Governors are the main actors that have formed the 

campus plan. The campus plan has been developed with the help of the UBC community, 

students, residents, and alumni over the years. The Board of Governors started the planning 

process in 2006 that ended in 2010. The production of the plan consisted of five phases 

wherein each phase the Steering Committee and Technical Advisory Committee provided 

guidance. This committee were made up of students, alumni, staff, professors, and the 

university community. The final plan was published in 2010 but there were modifications 

made in 2014 which made it applicable for the 2015 ISCN awards. UBC Vancouver campus 

plan consists of five main strategies; creating a sustainable campus, providing for teaching 

and learning, developing a more vibrant and attractive campus, rediscovering UBC’s physical 

landscapes and ensuring an accessible campus (UBC, 2014).     

4.5 University of Ottawa 

The campus plan for the University of Ottawa was published in 2015. However, the plan 

originates from 2011 when the university adopted a vision that would be implemented until 

2020 (UOttawa, 2015). The vision had four main goals. The students’ experience will be 

enhanced with the improvement of teaching and learning in the campus. The research 

conducted on the campus will be increased as well as its contribution to the community. 

Another goal is to improve and strengthen the bilingualism, English and French, in the 

campus. The last goal is to increase the international and global factor of the education 

programs in the campus (UOttawa, 2015).  
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The campus plan itself was administered between 2013 and 2014 by a team of consultants 

under the supervision of the Office of Strategic Planning which is an office in the university. 

The process of planning involved the participation of students, faculty, staff, neighboring 

residents, and the city. The consultant team was guided by the company Urban Strategies 

Incorporated which provided knowledge and experience regarding urban design and campus 

planning. Other companies that were part of creating the campus plan were Educational 

Consulting Services and Parsons. The former aided with the assessment of facilities while the 

latter made suggestions on infrastructure and transportation. The company of Altus provided 

advice regarding real estate. The process of making the campus plan was supervised by the 

Advisory Committee on Campus Development (CDC). The CDC is made up of 

representatives from faculty, students, administration, Board of Governors, and the 

community (UOttawa, 2015).  

The campus plan of Ottawa defines five main goals for campus development. The first goal is 

the improvement of well-being in the campus. The second goal is to enrich the research and 

teaching conducted in the campus. The next goal is to protect the value of trade in the campus. 

Spaces around the campus that act as resources for the community, as well as places for social 

activity and engagement, will be created. The last goal is to manage the impact of the campus 

on the surrounding areas (UOttawa, 2015). There are also five elements that the strategies are 

based on in order to achieve the targets set up by the campus plan. The elements under focus 

are buildings, mobility, green armature, land use and development sites (UOttawa, 2015).  

4.6 Thompson Rivers University 

The campus plan for Thompson Rivers University is from 2013. It serves as a modification 

and revitalization of the previous 2003 campus plan. The consultation company of Stantec 

was responsible for developing the new campus plan. Thompson Rivers University Steering 

Committee acted as a supervisor for the development of the campus plan (Stantec, 2013). 

There are several main objectives defined by the university in the campus plan. One of the 

goals is to create a campus with a unique and attractive identity which attracts students and 

researchers to its educational programs. The academic core of the campus is to be densified in 

order to provide a walkable and devoted space. Another goal is to increase the research 

growth by providing resources such as offices and laboratories for students and researchers. 

The next goal is to create a university village which enhances the quality of life for the 

inhabitants of the campus such as students. The university village will also provide local 

shops, restaurants and other business spots that support the local trade which will invite public 

businesses (Stantec, 2013). Transportation, research, campus life and open space are the main 

factors in the campus plan which are included.   
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5. Results 

5.1 Sustainability requirements in planning 

Sustainable development was first mentioned in the context of higher education such as 

universities back in 1972 during the Stockholm Declaration (Alshuwaikhat & Abubakar, 

2008). Sustainable development can be implemented in every field of the university such 

courses, housing, transportation and other services in the campus (Alshuwaikhat & Abubakar, 

2008). Universities are a vital part of integrating sustainable development into the community 

as these are places of education where public awareness about sustainability can be raised 

(Alshuwaikhat & Abubakar, 2008). According to Too and Bajracharya (2013), a sustainable 

university is a higher education institution that minimizes its negative environmental, 

economic, and societal impacts via its use of resources and promotes a sustainable approach 

for the society through its education system. Universities are also a place of research which 

can lead to innovative and sustainable practices to be studied (Too & Bajracharya, 2013). The 

research dedicated towards sustainability can also create motivation for innovation in 

sustainable development across several universities (Too & Bajracharya, 2013). There are 

several studies which analyze what aspects need to be included in strategic spatial plans in 

order for them to implement sustainable development. 

University campuses, first, need to describe a vision before setting up a campus plan in order 

to achieve a sustainable community. Velazquez et al. (2006), argues that each university 

should have its own interpretation of what a sustainable community can be. The reasoning 

behind this is to prevent the many definitions of sustainable development convoluting the 

vision of the university. According to Velazquez et al. (2006), the policies of the campus plan 

need to be aimed to inspire behavioral changes that will promote sustainable development. 

There should be an organizational structure or a committee, a certain department, in the 

university that can oversee the implementation of the campus plan as well as providing the 

resources required (Alshuwaikhat & Abubakar, 2008). Too and Bajracharya (2013), also 

support the formation of a vision which defines the sustainability targets and the creation of a 

committee to oversee the implementation of the plan. The committee should include 

representatives from key stakeholders in the university campus. These key stakeholders for a 

campus plan can consist of students, researchers, staff, professors and members of 

neighboring communities. Too and Bajracharya (2013), indicate the significance of 

networking with other universities. Key stakeholders in different campuses can assist each 

other via exchanging information and experience regarding sustainability (Velazquez et al., 

2006). This enables an experience and knowledge sharing about sustainability strategies. The 

measures taken towards sustainability in other universities provide valuable information to the 

university community.  Lidstone, Wright, and Sherren (2015) state that actors and 

stakeholders of the planning project are to be engaged and involved in the early phases of the 

planning process. The range of stakeholders in a campus plan can be quite wide which may 

pose a barrier to the involvement of every actor. There are to be timelines and assigned roles 

to actors in order to carry out the sustainability goals in the plan (Lidstone, Wright & Sherren, 

2015). In this way, those targets won’t be overlooked or implemented wrongly. 

Velazquez et al. (2006), highlights a number of factors that are significant for integrating 

sustainability into campus plans. One of these is to increase the awareness among the 

stakeholders about the sustainability issues on a university campus (Velazquez et al., 2006). 

Student and community engagement is also an important factor when increasing awareness 
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around the campus (Too & Bajracharya, 2013). Through student engagement, the students can 

learn about the sustainability operations in the university campus. The student involvement 

provides feedback and new innovative solutions for the university campus (McMillin & 

Dyball, 2009). Students that are involved, raise the profile of the campus initiatives among 

other students. It is also significant that students are given the opportunity to become agents 

of change regarding the implementation of sustainable development in the campus.  

Alshuwaikhat and Abubakar (2008), brings up other factors and steps that need to be taken 

within the university campus in order to approach a sustainable community. One of these 

steps is the implementation of an environmental management system in the campus. Such a 

system allows the university to control regulations and activities in the campus that aim to 

decrease the environmental impact. Häkkinen and Belloni (2011) state that buildings and 

campus operations which undergo sustainable development need to have a minimum effect on 

the environment. The environmental management system promotes the preservation of energy 

and resources by using renewable materials. Reduction of waste and emissions to the 

environment are also significant for a campus to minimize its impact (Häkkinen & Belloni, 

2011).  

Renewable energy sources can be installed within the campus which allows for a local 

provision of energy. Wind, geothermal and solar power are examples of renewable energy 

sources that can be used to meet the energy needs of the campus. The installation of 

centralized control systems also helps with the reduction in energy costs (Alshuwaikhat & 

Abubakar, 2008). Water management systems such as the use of rainwater and stormwater for 

irrigation and green structure can help improve the energy efficiency and the local provision 

of resources within the campus (Alshuwaikhat & Abubakar, 2008).  The decrease of water 

demand in the campus and the increase in investment in public water infrastructure can be 

part of the water management system (Too & Bajracharya, 2013). Waste management is 

another environmental strategy where an efficient allocation of waste bins and recycling can 

increase the re-use of waste (Too & Bajracharya, 2013). Sustainable transportation modes 

such as bicycles, walking, and public transportation are to be encouraged in campus plans. 

The car traffic in the campus decreases when the campus provides access to public 

transportation, bike lanes, and pedestrian pathways. Public transportation between the campus 

and the surrounding areas can be established by the university through the use of free shuttle 

bus services which will decrease the number of car commuters (Too & Bajracharya, 2013). 

The reduction in car traffic reduces the emissions and congestion within the campus. The 

preservation of green structure and spaces as well as historic sites are also vital for the 

development of the campus (Alshuwaikhat & Abubakar, 2008). Too and Bajracharya (2013), 

bring up that it is significant for the community to have access to green structure and 

recreational facilities. 

There needs to be seminars, conferences, and workshops taking place in the university 

campus with the subject of sustainable solutions which attracts international actors and 

companies (Alshuwaikhat & Abubakar, 2008). The discussions that would be formed between 

international and local actors would foster the understanding of sustainability issues as well as 

the solutions for it (Alshuwaikhat & Abubakar, 2008). Lidstone, Wright, and Sherren (2015) 

state that research in the field of sustainable development is necessary for university 

campuses. Resources can be provided to the students and researchers in the campus for 

increased research in sustainable development. The university campus needs to find ways to 
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encourage students to do sustainability research which would lead to innovative solutions. 

Lidstone, Wright, and Sherren (2015) highlight the importance of integrating the concept of 

sustainable development into courses and new education programs. The presence of a 

research and development (R&D) department for sustainability benefits the campus as it can 

search to find effective solutions for environmental and socio-economic issues. The 

theoretical strategies in campus plan lack practical information such as how the strategy will 

be implemented in the campus (Lidstone, Wright & Sherren 2015). 

Alshuwaikhat & Abubakar (2008) state that all of the three pillars of sustainability need to be 

equally considered and addressed in the university vision and campus plan in order to achieve 

a sustainable community. The social dimension of sustainable development is usually 

neglected or addressed to a small extent in most planning projects (Berardi, 2013). Lidstone, 

Wright and, Sherren (2015) bring up that most of the Canadian universities focus on the 

environmental aspect of sustainable development while the socio-economic aspects are shown 

less interest. University campus plans need to have a broader view of sustainable development 

in order to give more emphasis to social and economic goals. The social dimension of a plan 

consists of providing places for meetings, conserving local culture, integrating buildings to 

the local context and providing access to the local infrastructure and services. Open spaces 

that serve the community and allow social interaction needs to be integrated into the campus 

network. The plan also consists of providing safe and healthy work environments where 

ethical trading is present in the supply chain (Berardi, 2013). These requirements are not 

enough to make a community fully socially sustainable but it is more than what most strategic 

spatial plans offer (Berardi, 2013). Therefore, these steps can be regarded as a solid starting 

point for the social pillar of sustainability.  

The requirements written above were used to pick out vital and relatable sustainability aspects 

from the assessment tools. These chosen aspects are listed in the next section. The results 

from the literature study about sustainability requirements showed that social, economic and 

environmental sustainability need to be addressed in the campus plans. Social activities within 

the campus and environmental energy systems were some of the requirements written above. 

The sustainability aspects that are related to the requirements found above were chosen from 

the assessment tools. These aspects are used to analyze the chosen campus plans in the next 

section. 

5.2 Sustainability aspects 

The overall data obtained from the campus plans is portrayed in table 1. The table shows the 

primary strategies of the campus plans which address the selected sustainability aspects. The 

sustainability aspects in table 1 will be explained below according to their definition in the 

assessment tools of Citylab Action guide and BREAAM Communities.  

Functions concern the provision of accessible and mixed services to the community. These 

services are made up of housing, offices, recreational and cultural spaces. The services can 

also be divided into social, commercial and cultural services (SGBC, 2018). Social services 

that can be provided are services such as healthcare and academic facilities. Commercial 

services are made up of trade establishments such as cafes, restaurants and grocery stores. 

Cultural services usually include recreational facilities. Athletics facilities, parks, meeting 

places, and libraries are part of cultural services (BREEAM, 2012). The assessment tools 

credit the provision of services to the community. Functions bolster sustainability in the social 
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and economic dimensions. Social wellbeing and economic growth are addressed with these 

services (SGBC, 2018). The services also make for a inclusive and safe community (SGBC, 

2018). 

Settlement structure covers the strategy of land use in the campus. The land should be used 

efficiently to connect new and existing buildings which allow for an integrated campus 

network. There should be pathways which connect key points within the campus as well as 

connecting the campus to surrounding areas. Open spaces that are available for public 

interaction is required. Sustainability is promoted in the sense of the campus being including, 

safe and sustainable (SGBC, 2018).  

Places are basically the provision of public and open spaces to the community. The 

assessment tools give credits to the availability of numerous attractive public spaces which are 

open to social interaction. The integration of these public places should be fluent with the rest 

of the campus where accessibility is key. Places promote sustainability in the social 

dimension (SGBC, 2018). Social well-being and interaction is achieved through the provision 

of attractive public places. Economic activities can also take place in well formed public 

places which boosts the economic performance of the area.  

The transportation aspect deals with the decrease in vehicular transport through the promotion 

of sustainable methods of travel such as bicycle, walking and public transportation. The 

sustainable methods of travel should be given priority within the campus where safe 

environments are produced for pedestrians and cyclists (BREEAM, 2012). Pedestrian 

pathways, bike lanes, and public transportation networks are to be easily accessed and 

integrated into the campus for convenience. The parking for both cars and bicycles should be 

optimized. Sustainable transport modes are to be promoted according to the assessment tools 

(BREEAM, 2012). The social dimension benefits from the development of pedestrian and 

bicycle pathways (SGBC, 2018). The decrease in car traffic also promotes environmental 

sustainability (SGBC, 2018). The decrease of greenhouse gas emissions benefits the 

environment. The change to sustainable transportation makes the are more adaptive to climate 

change. 

The aspect of green structure covers the preservation and development of green spaces in 

campuses. The green spaces on the campus with a high natural value should be identified and 

then preserved. The development and possible expansion of green structure in the campus is 

the requirement to get credit from the assessment tools. The green structure aspect addresses 

environmental sustainability (SGBC, 2018). The protection and development of green 

structure is key to increase the environmental sustainability of the area.  

Climate adaptation is the increase of robustness and resilience of a campus. The campus 

should be able to resist or adapt to the future climate changes such as a change in rainfall, 

water levels, and temperature (SGBC, 2018). The development of biodiversity is integral for 

climate adaptation which is given credit by the assessment tools. The strengthening of the 

green structures mentioned above and the development of biodiversity enhances the 

environmental sustainability of the campus. 

Products concern the choice of material used in the campus. The materials should have a 

minimal negative impact on the environment. Substances that are dangerous to nature should 

be avoided (SGBC, 2018). The assessment tools credit the use of environmental friendly 
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substances and material within the campus. These materials can be used in either construction, 

renovation or other campus operations. Sustainability is promoted in the sense that the impact 

on the environment is decreased through material choice (SGBC, 2018).  

The water aspect concerns the efficient provision and management of water in the campus. 

Rain and storm water should be managed in an efficient manner that benefits the campus 

environment. An efficient water management system needs to be in place and there needs to 

be strategies which reduce the water demand of the area (BREEAM, 2012). These water 

strategies increase the self-sustaining ability of the campus and promote environmental 

sustainability as water is used more efficiently and the demand of water from surrounding 

areas is reduced.   

The energy aspect is about the efficiency in energy consumption and reduction of the climate 

impact of the campus. The greenhouse gas emissions of buildings and transportation should 

be minimized in the campus (BREEAM, 2012). Energy storage and transportation should be 

optimized in the campus. Renewable energy resources should be promoted and installed 

within the campus. Existing and new buildings are to be energy efficient. The material flow 

within the campus should be connected so that a circular flow is installed. These strategies 

promote environmental sustainability because of local energy production, sustainable energy 

sources and efficiency in energy consumption (SGBC, 2018).  
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 KTH Albano Umeå British 

Columbia 

Ottawa Thompson 

Rivers 

Functions Densification  Developing 

commercial 

services 

Densification  Academic 

land use and 

student 

housing 

Academic 

land use and 

student 

housing 

Academic 

land use and 

student 

housing 

Settlement 

structure 

Developing the 

connections 

Developing the 

connections 

Integration 

of passages  

Developing 

the 

connections 

Developing 

the 

connections 

Developing 

the 

connections 

Places Creation of 

public places  

Promoting 

public parks  

Promoting 

public parks  

Creation of 

a network of 

public 

spaces 

Creation of 

community 

hubs  

Promoting 

public parks  

Transportation Promoting 

pedestrian and 

bicycle traffic  

 Promoting 

pedestrian and 

bicycle traffic 

Promoting 

pedestrian 

and bicycle 

traffic  

Promoting 

pedestrian 

and bicycle 

friendly 

zones 

 Promoting 

pedestrian 

and bicycle 

traffic 

 Promoting 

pedestrian 

and bicycle 

traffic 

Green 

structure 

Expanding 

green structure 

Expanding 

green structure 

Expanding 

green 

structure 

   

Climate 

adaptation 

Promoting 

biodiversity  

Promoting 

biodiversity 

Promoting 

biodiversity 

   

Products Use of 

environmentally 

friendly 

material  

Use of 

environmentally 

friendly 

material 

    

Water    Storm water 

management  

Storm water 

management 

Storm water 

management  

Energy Renewable 

energy sources  

Renewable 

energy sources  

Energy 

effective 

buildings  

Alternative 

fuel sources 

Efficiency 

in heating 

and cooling  

Exploring 

alternative 

energy 

systems 

Table 1. Sustainability aspects in different campus plans 

The following part is divided into sections of sustainability aspects. The strategies of campus 

plans addressing a sustainability aspect is written for every section. The strategies are 

compared with each other and the requirements of the assessment tools in order to find strong 

strategies and possible improvements. 

Some of the sustainability aspects are closely related i.e. places and settlement structure or 

green structure and climate adaptation. As some aspects intertwine with each other so does 

some strategies in the campus plans. Certain strategies in campus plans are meant to address 

several sustainability aspects. For example; the campus plan for Vancouver, British Columbia 

includes strategies which primarily address the places aspect but it also covers settlement 

structure. This type of intertwined strategies are present for several campus plans. For the 

sake of clarity these type of strategies will only be mentioned under one aspect for certain 

campus plans.  The sustainability aspects of green structure, climate adaptation and products 

have been merged under one section due to the reason stated above.   
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5.3 Functions 

The strategies of each university which address the sustainability aspect of functions is shown 

in the table below.  

 British 

Columbia 

Thompson 

Rivers 

Ottawa Umea Albano KTH 

Strategies Expanding 

academic 

land use 

Expansion 

of land use 

Expansion 

of land use  

Densificati

on 

Densification Densification 

Student 

housing 

Student 

housing 

Student 

housing 

  Student 

housing 

Table 2. Strategies for functions in different campus plans 

British Columbia 

Functions are definitely addressed in the campus plan of Vancouver. Social, commercial and 

cultural services are all mentioned in some way. There are policies to expand the academic 

land use which consists of developing new teaching and research facilities. The new academic 

facilities are to meet the increasing research requirements of both students and researchers 

(UBC, 2014). The interaction between the faculty and its students will be protected and 

strengthened by new facilities. The development of academic facilities can be considered as a 

social service to the community of the campus as more education services are provided. There 

is also a policy to increase the amount of childcare services across the campus. Childcare 

services are already regarded as a large program in the university but there are plans to 

expand the child care facilities (UBC, 2014). Health services such as childcare are regarded as 

social services to the community.  

There is a significant section in the campus plan of Vancouver which mentions the 

development of student housing. One of the requirements, set by the assessment tools, of 

having a successful provision of mixed services is the planning for housing (SGBC, 2018). 

The goal in the campus plan is to provide student housing that is affordable and convenient 

for students. There will be a variety of different housing styles which will help to increase the 

housing capacity in the campus. There are plans for creating food services such as restaurants 

and cafes around places where people of the campus tend to spend time (UBC, 2014). These 

are considered as commercial services. As for cultural services, recreation facilities are 

planned to be installed in the campus. There are a number of planned improvements for 

existing recreation facilities. These facilities provide sports, fitness and other recreations 

programs for the community of the campus. The existing places will be expanded in order to 

include more space for recreational activities (UBC, 2014).  

Thompson Rivers 

The functions aspect is included in the campus plan by Thompson Rivers University through 

policies for land use. There are four different sections for these policies which are academic, 

mixed-use academic, mixed-use market and market housing. Each of these sections involves a 

different use of functions. The academic land use is primarily, the allocation of space for 

teaching, research, and student housing. Offices and academic facilities will be built  

proportional to the growth of research in the campus. The academic policies involve mostly 

social services. Student housing is present for both academic and mixed-use academic land 

uses. The latter land use also includes retail uses which are commercial services. Cafes and 
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bookstores are suggestions in the campus plan for such commercial services. There is a 

strategy to improve the athletics zone in the campus by building more connections between 

this zone and the campus. The campus plan also suggests that additions can be made to the 

athletics facilities as the demand for athletic spaces increase (Stantec, 2013). The provision of 

athletics facilities fulfills the cultural service of the campus.  

Ottawa 

The functions aspect is included in the campus plan of Ottawa through policies for land use. 

The land use is divided into different sections which have various services to the community. 

The sections are made up of academic, residential, recreational and mixed land uses. Each of 

these land uses is given a zone within the campus to focus on and have different functions for 

the community. The academic land use focuses on developing the academic facilities. 

Renovations and additions to current buildings as well as the construction of new academic 

buildings will take place in the zone dedicated to academic land use. The bottom floors of 

these buildings are left open for commercial services such as food courts, study spaces, and 

student services. The mixed-use areas in the campus are places where both academic facilities 

and other services such as recreation, housing, and trade are provided. Residential towers with 

the bottom floors open for retail use and trade are to be constructed in the campus. Athletics 

and recreational facilities are also planned to be installed further in the campus. The aim of 

the campus plan regarding housing is to provide affordable and quality houses for the students 

in the campus. There will be several housing options in order to meet the student preferences. 

The increasing demand for student housing will be addressed by the construction of new 

residences. Some older residences will be renewed to improve the quality of accommodations 

(UOttawa, 2015).  

Umea 

The densification of the main campus for Umeå University is one of the main strategies in the 

campus plan. The aim with the densification is to strengthen the form of the campus and to 

give it a unique identity that stands out in the area. The functions aspect is addressed in the 

campus plan through densification. Housing, trade, university-related operations, recreation, 

and service are the functions that are to take place in the densification (Akademiska Hus, 

2015). Housing for both students and researchers are brought up in the plan. These housings 

create social interaction as well as a basis for services.  

Albano 

The functions aspect is addressed through policies of placing services in strategic places 

around the campus. The existing buildings in the campus are to be modified so that the bottom 

floors are open for various services. Commercial services such as cafes and restaurants are to 

be installed on those floors. Study places for students are also mentioned as a possible service 

on the bottom floors. There are plans to develop larger student housing than the existing ones. 

Apartments for researchers will also be developed within the campus as well as a kindergarten 

(Akademiska Hus, 2015). The planning of a kindergarten will serve as a social service for the 

community. 
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KTH 

The other strategy concerning settlement structure and functions is the strategic densification 

around the planned KTH square and Drottning Kristinas väg. The densification is done via the 

construction of student housing and new academic buildings. There is a plan to build 600 

student apartments. The additional spaces will be dedicated to education and administration 

facilities. Active facades is another goal in the campus plan where the facades of the buildings 

will act as a place for public services (Akademiska Hus, 2014). These services are suggested 

to be restaurants or temporary exhibitions. The quality of life is also expressed in the campus 

plan. The quality of accommodation such as privacy, sun and shadow areas are considered in 

the development of the area. The identity of the campus, which is a mixture between nature 

and brick-heavy architecture, is planned to be strengthened. The landscape spaces on the 

campus will be maintained and developed. Passages with different characteristics will be 

constructed (Akademiska Hus, 2014). A clear and transparent structure will offer the 

possibility of social interaction to a larger extent within the campus.  

Analysis 

It is apparent that there are similarities between the campus plans from the same country. The 

Canadian campus plans tend to focus on the development of land use which addresses the 

aspect of functions. The terms of academic and mixed land use are present in all of the 

Canadian campus plans which show that land use is a primary factor in Canada. The strategies 

for the development of land use is also similar. Academic and recreational facilities, as well as 

student housing are assigned to zones in the campus. In Swedish campus plans, the land use 

and functions aspect are addressed through densification. Commercial services on bottom 

floors and student housing are the focus areas in Swedish campus plans. The development of 

academic and recreational facilities is planned in more detail in Canadian campus plans. The 

categorization of different land uses in the Canadian campus plans is a good practice. When 

the land uses are divided into academic, mixed and various categories, it forms an organized 

approach to create services in the campus. Cultural, commercial and social services are 

allocated appropriately in each type of land use. Otherwise, the provision of services are 

similar between all campus plans. For example; commercial services are planned to be 

provided through development of restaurants and markets. Densification is mentioned 

specifically in the Swedish campus plans but is also present indirectly in the Canadian campus 

plans as the expansion of land uses will result in densification.   

  



24 
 

5.4 Settlement Structure 

The strategies of each university which address the sustainability aspect of settlement 

structure is shown in the table below.  

 British 

Columbia 

Thompson 

Rivers 

Ottawa Umea Albano KTH 

Strategies Developing 

the 

connections 

Developing 

the 

connections 

Developing 

the 

connections 

Integration 

of passages  

Developing 

the 

connections 

Developing 

the 

connections 

Table 3. Strategies for settlement structure in different campus plans 

British Columbia 

The campus plan of Vancouver covers the aspect of settlement structure indirectly through 

strategies for public places. The main strategy is to develop and strengthen the connections 

between public places.  

Thompson Rivers 

There are different zones in the campus which are decided by different types of land uses as 

mentioned in the previous section. The campus plan emphasizes the importance of connecting 

these zones with each other. Vehicular access roads and pedestrian pathways are included in 

the campus plan to help integrate the network of the campus. The McGill Corridor is 

considered significant regarding integrated networks and connections. This corridor is the 

main road that connects the Thompsons Rivers University to the surrounding areas which also 

acts as the main entrance. The McGill Corridor is aimed to become a more vibrant connection 

through the provision of commercial services, friendly pedestrian and bicycle environments, 

transit services and social interaction (Stantec, 2013). There is a clear idea to support passages 

both within the campus and to nearby areas. The aspect of settlement structure is brought up 

and addressed in this campus plan with the strategies for the McGill Corridor.   

Ottawa 

The campus plan of Ottawa has identified several open spaces which will undergo 

modifications. These modifications include the addition of street art, lighting, signage and 

street furniture such as benches. Otherwise, the strategies for public places are mentioned in 

the campus plan. These strategies indirectly address settlement structure like the campus plan 

by British Columbia.  

Umea 

The settlement structure aspect is covered indirectly through the strategies for transportation. 

The primary strategy which affects settlement structure is that passages within the campus 

will be well connected and have proper lighting and signage. 

Albano 

Settlement structure is given emphasis in the campus plan for Albano with several specific 

strategies. One of the strategies is to develop the connections between Albano and its 

surrounding areas. The park of Albano is planned to serve as an access point to its 

surrounding area. The expansion of the park will see the increase of walkways and public 

spaces which will ease the access through the park. Several road connections are to be 
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widened and turned into a city street. This includes the expansion of bike lanes and sidewalks. 

The access points for the main road in the campus will be increased in order to develop 

integration within the campus.  

KTH 

The campus plan of KTH covers several sustainability aspects. Functions and settlement 

structure are mentioned together in the campus plan. There will be a creation of a physical 

connection between the campus and the surrounding areas. Drottning Kristinas väg is one of 

the main roads in KTH and the only road which fully goes through the campus. Therefore, 

this road will be strengthened with cross-links, coherent design, lighting, and signage. The 

road will also undergo densification with the addition of bike lanes, public transportation, and 

pedestrian pathways. Drottning Kristinas väg will be a connection between Valhallavägen 

road to the south and to Campus Albano and Stockholm University to the north. The cross-

links will provide a connection between Odengatan street and National City Park as well as 

Frejgatan street and National City Park. The cross-link to Odengatan street road will go 

through the planned KTH square which will be constructed in the future. It will also offer a 

connection to the Roslagsbanan light rail and the metro (Akademiska Hus, 2014). The 

connection to Frejgatan street will offer a link to the city via Ruddammen where student 

housing exists.  

Analysis 

The strategies for settlement structure and places are also quite similar between all the campus 

plans. The integration of roads into the campus network and the improvement of connections 

within the area are mentioned in all of the campus plans. The ease of access to pedestrian 

pathways, public spaces, and surrounding areas are all addressed with similar strategies. The 

creation and expansion of open public spaces and parks are promoted in all of the campus 

plans. The campus plans of KTH and Thompson Rivers University delve deeper into the 

details of which parts within the campus will have strengthened connections. The case 

specific descriptions offer a better view into the strategies and can be regarded as a strength 

compared to the other campus plans. Each campus plan is designed over a different area 

which increases the importance of describing how the settlement structure will be developed 

specific to the campus.   
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5.5 Places 

The strategies of each university which address the sustainability aspect of places is shown in 

the table below.  

 British 

Columbia 

Thompson 

Rivers 

Ottawa Umea Albano KTH 

Strategies Creation of 

a network 

of public 

spaces 

Promoting 

public parks  

Creation of 

community 

hubs  

Promoting 

public parks  

Promoting 

public parks  

Creation of 

public 

places  

Table 4. Strategies for places in different campus plans 

British Columbia 

Public spaces are covered in depth in the campus plan for Vancouver. The public spaces are 

regarded as part of the public realm. The objectives for the public realm are to create a 

network of public spaces that serve a function for the community. The campus plan states that 

the public spaces will provide a lively atmosphere which will in turn attract the society to 

benefit from it. The public spaces are also planned to promote social interaction by providing 

a place to share and display ideas (UBC, 2014). The network of public spaces needs to be 

accessible to the public. The campus plan acknowledges the shortcomings in accessibility and 

has planned strategies to compensate for the shortcomings. The objective is to remove all 

barriers to the public realm so that all people can access it. The objective will be achieved 

through land use changes, connectivity improvements and facility designs (UBC, 2014).  

Thompson Rivers 

The campus plan of Thompson Rivers University indicates that the open public spaces are to 

include cultural, historical and environmental properties. There are several spaces planned out 

for environmental use only. There will be a public open green space, naturalized area, and a 

storm water park within the campus. 

Ottawa 

Public spaces are addressed in this campus plan as community hubs. The campus plan 

includes strategies to install community hubs that act as public places. These hubs will include 

food courts, recreational facilities, and social spaces. There are four areas throughout the 

campus which have been identified for the construction of the community hubs. The hubs will 

be placed in intersections and will be integrated into the pedestrian network. Public spaces 

will be complemented by an integrated green network. The King Edward Park on the campus 

is aimed to be kept separated from the buildings and offer a public space for social and 

cultural activities (UOttawa, 2015). 

Umea 

In the campus plan for Umea parks are promoted to become places for social interaction. 

There are already outer public spaces within the campus that serve the community. Parks are 

also to be developed in order to be used for recreational and sports activities which function 

as a cultural service (Akademiska Hus, 2015). The densification of the area will add new 

buildings that will include inner public spaces that serve the public. 
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Albano 

Public spaces are mentioned in the campus plan through the development of the park and the 

major road of the campus. The expansion of the park is to create spaces for outdoor activities 

and recreation. The main road, aside from the increase in access points, will be given distinct 

identity that stands out in the campus. The distinct identity will be created through the 

provision of services and functions that are not available in other parts of the campus on the 

main road.  

KTH 

According to the campus plan, there will be more attractive meeting places and one of the 

new meeting places that will emerge is between the new student housing and Drottning 

Kristinas väg. The campus plan points out the lack of trade and services in the area such as 

hotels. There is a plan to investigate future needs and possibilities for such local services and 

to find locations for them. There is a plan to build a new square in the center of the campus 

called KTH square. KTH square is meant to become a significant gathering area within the 

campus. It will serve as a connection between the west and east side of the campus. The 

square will also serve as an entrance from Roslagsbanan light rail and Odengatan street. New 

student housing, hotel, and a conference center will be built around the square which will 

attract local and international visitors (Akademiska Hus, 2014). The existence of a hotel and a 

conference center enables the opportunity to hold conferences where possible innovations 

may be found.  

Analysis 

The policies for public places are quite similar between the campus plans. The promotion of 

public parks and creation of open spaces for social activities is the main target which the 

campus plans strive for. The campus plan for Albano and especially KTH give more specifics 

about where the new public places will be created. This approach makes the policies more 

grounded and attached to a case. The assessment tools require that the strategic plan needs to 

have strategies which offer diverse public places which are easily accessible and safely 

connected to the surrounding areas.  All of the studied campus plans uphold this requirement 

to a certain degree but as mentioned above KTH gives a more detailed description of its 

strategies.  
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5.6 Transportation 

The strategies of each university which address the sustainability aspect of transportation is 

shown in the table below.  

 British 

Columbia 

Thompson 

Rivers 

Ottawa Umea Albano KTH 

Strategies Promoting 

pedestrian 

and bicycle 

traffic  

 Promoting 

pedestrian 

and bicycle 

traffic 

Promoting 

pedestrian 

and bicycle 

traffic  

Promoting 

pedestrian 

and bicycle 

friendly 

zones 

 Promoting 

pedestrian 

and bicycle 

traffic 

 Promoting 

pedestrian 

and bicycle 

traffic 

Table 5. Strategies for transportation in different campus plans 

British Columbia 

The transportation aspect is prioritized in the campus plan of Vancouver. The overall idea for 

transportation is to ease the access for pedestrians and cyclists throughout the campus. 

Pedestrian friendly zones within the campus will be developed where vehicles will be limited 

to enter. Roads that are outside this pedestrian zone will be shared streets between walking, 

cycling, and other transportation styles. Pedestrian pathways which span across the campus 

will be maintained and strengthened. These pathways will be refined through repaving, 

installing benches and signs as well as improving the lighting. Cycling facilities will also be 

modified with better bike routes and secured bike parking. The bike routes will also have 

better signage in order to help the cyclist with way finding. The possibility of a shared bike 

system is also discussed in the campus plan. Public transportation is another strategy within 

the transportation aspect which is addressed in the campus plan. There will be transit hubs 

built which will consist of facilities for bus and trolley services. The creation of transit hubs 

will be done with cooperation with the provincial government. It is also stated that the 

facilities are meant to be safe, attractive and convenient. The existing community shuttle 

services will be modified according to the development of the campus (UBC, 2014).  

The spaces for parking will be underground or on bottom floors of buildings. The surface 

parking lots will diminish according to the campus plan. The reduction in parking lots is 

meant to encourage the community to use public transportation or other forms of sustainable 

transportation modes to get to the university campus. The increase in student housing in the 

campus is believed to decrease the need for car travel, thus removing the need for parking 

lots. The alternatives to surface parking lots are underground parking places or a multistory 

car park. The underground parking lots would not overcrowd the surface and it would also 

allow space for expansion of facilities and services. The multistory car park would be placed 

strategically where the demand for a parking place is high and would have a high capacity for 

parking spaces (UBC, 2014).     

Thompson Rivers 

Ease of access, safety and enjoyment are the three main criteria that the campus plan intends 

to follow. The pedestrian movement is given priority in the campus plan. There will be 

pathways that are only available for pedestrians and some of these pathways will lead to key 

academic spaces in the campus with the aim to decrease car traffic. Bicycle facilities will be 

available at the entrances to academic buildings. There will also be routes made for bicycle 

users within the campus. Bike sharing systems will be encouraged throughout the campus. 
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Parking within the campus will be handled through on-street parking and underground 

parking. The walkways are planned to have enough lighting, security, and comfort to increase 

the safety of the connections. The enjoyment of people using the connections would be 

achieved through the use of pleasing landscape elements, different characteristics and a good 

design (Stantec, 2013).  

Ottawa 

The center of the campus is aimed to be a car-free zone which will be developed by additional 

pedestrian pathways and bike lanes. The elimination of car traffic in the campus center will 

increase the open space and safety for pedestrians (UOttawa, 2015). Thus, the transportation 

aspect is addressed in the campus plan. The goal of the campus plan is to make the main 

campus pedestrian focused and bike friendly. The King Edward Street, one of the main streets 

in the campus, will be redesigned to include trees and an equal distribution of transportation 

types such as bike lanes, sidewalks and the roadway. There are to be pedestrian shortcuts 

integrated into the pedestrian network within the campus. New buildings will connected to the 

pedestrian network and similar measures will be taken to increase the ease of access for 

pedestrians. Pedestrian pathways will be lighted properly and have benches and resting 

places. There is also a suggestion to connect the pedestrian network to the areas nearby.  

The bicycle parking and storage within the campus is planned to be improved. The buildings 

are to have indoor bike storage facilities and outdoor bicycle parking. The outdoor bicycle 

parking areas are planned to have weather protection. A new light rail line will open up in 

Ottawa that goes through the campus. The pathways between the stations and the campus will 

be improved by ensuring that the sidewalks and crosswalks are safe and convenient. The 

campus plan also states that the new stations will be integrated into the campus network in 

order to enable a continuous design. The campus shuttle is currently in place which transports 

students between the campus and the nearby areas. The shuttle service will be optimized to 

complement and work with the timetable of the new light rail service (UOttawa, 2015). Some 

of the parking lots will be turned into multi-purpose public places where community activities 

and social events can take place. According to the campus plan, new parking lots will be 

located underground.  

Umea 

There are strategies to reshape the roads in the campus to better suit bicycle and pedestrian 

traffic. Pedestrian, bicycle and public transportation are prioritized in the campus plan. 

Current pedestrian pathways are planned to become the main passages within the campus. 

The pedestrian and bicycle passages will be separated from each other in order to provide 

better provisions for both passages. The passages will have adequate lighting and signage as 

well as green structure to increase safety and convenience. Parking will be included through 

the installation of a multistory car park (Akademiska Hus, 2015). The connection and 

integration of the passages touch on the aspect of settlement structure. The passages are aimed 

to become connections nodes in strategic places. The passages are also made to have distinct 

characteristics.  

Albano 

The development of the connections also touches upon the transportation aspect. The equal 

distribution of bike lanes, car roads and sidewalks will take place in the campus. The 
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development of pathways and passages consist also of adding more crosswalks and securing 

the interface between pedestrians and car traffic. It is stated that the connections are to be 

developed to have characteristics by the installation of artwork. The connections are to have 

proper lighting throughout in order to increase the safety of the roads. Another transportation 

strategy is the prioritization of bicycle traffic. There will be a large number of bike lanes 

installed and expanded upon in the campus. Bicycle parking is to be placed near the entrances 

to buildings on the campus which can motivate the community to use bikes (Akademiska Hus, 

2015).  

KTH 

Transportation and mobility are addressed in the campus plan. The amount of public 

transportation, cycling and walking is aimed to be increased in order to reach a sustainable 

mobility system within the campus. There are strategies to construct several entrances to KTH 

from the surrounding areas. These entrances are to be from the National City Park, 

Valhallavägen road, KTH square, the Q-building and the Maskinparken. The strategies for 

sustainable transportation is centered on prioritizing pedestrians, cyclists and public 

transportation users. The streets are to be developed to accommodate pedestrians and cyclists 

while lowering the speed limits for other types of vehicles. The amount of bicycle parking are 

to be sufficient at strategic positions. There will be a map at the entrance of KTH showing the 

passages suitable for bicycles. Finally, it is suggested to investigate a possibility of a rental 

bike system within the campus. The crossroads between Osquars backe street and 

Brinellvägen road will be developed as a shared space for several types of transport. Another 

strategy for sustainable mobility is the sustainable transport of freights in the area. It is stated 

that the goods delivered within the campus are to be coordinated. Effective parking is another 

strategy brought up by the campus plan where a possible car park is discussed. Car parks that 

are strategically placed within the campus benefit the outdoor environment as the current 

parking places can be transformed into public places (Akademiska Hus, 2014). There is also a 

strategy for the traffic during constructions taking place in the campus. The KTH campus is 

under constant renovation and construction. The traffic will be affected by the constructions. 

Therefore, it is mentioned that the traffic should have a minimum effect on the pedestrian and 

bicycle traffic (Akademiska Hus, 2014).  

The campus plan includes suggested developments for the three main streets passing through 

the KTH campus; Drottning Kristinas väg, Brinellvägen, and Osquars backe. It is emphasized 

that these streets become cohesive and safe passages with clear characteristics. It is suggested 

that Drottning Kristinas väg is to include sections that prioritize bicycle lanes and pedestrian 

sidewalks. The road will also offer access to public transportation and goods delivery. 

Brinellvägen is complimented as a “green” road. The campus plan states that the number of 

green structures around the road will increase and that the public buses will become available 

on the road. It is planned that a possible bus line could run through Brinellvägen. It is stated 

that the implementation of public buses should not affect the sidewalks negatively. Osquars 

backe is suggested to be kept as a stone road with the characteristic of a shared traffic space 

(Akademiska Hus, 2014).  

Analysis 

The assessment tools state that strategic plans need to promote sustainable methods of 

transportation such as walking, public transportation and cycling. The studied campus plans 
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all have strategies that promote sustainable transportation. The prioritization of bicycles is 

shown in every campus plan through strategies which increase secure bike lanes and 

pedestrian pathways. The campus plans of KTH, British Columbia and Umea also include 

strategies for car parking which are underground parking or multi storey car parks. The 

assessment tools indicate that there needs to be policies for parking. Car parking is addressed 

in the campus plans mentioned above. Bicycle parking is also brought up in some of the 

campus plans which state that bicycle parking will be increased and placed strategically 

within the campus. The assessment tools also requires that there are good conditions to 

establish a rental transportation system. The campus plan for KTH and Thompson Rivers 

mention the possibility of a bike sharing system in the campus. The other campus plans lack a 

strategy concerning a bike sharing system. This is a policy that could be improved upon in 

campus plans.  

5.7 Green Structure, Climate Adaptation and Products 

The strategies of each university which address the sustainability aspect of green structure, 

climate adaptation and products is shown in the table below.  

 Umea Albano KTH 

Strategies Expanding green 

structure 

Expanding green 

structure 

Expanding green 

structure 

Promoting biodiversity  Promoting biodiversity Promoting biodiversity 

 Use of environmentally 

friendly material  

Use of environmentally 

friendly material 

Table 6. Strategies for green structure, climate adaptation and products in different campus 

plans 

Umea 

The campus plan identifies green structures in the campus that are a possible future resource 

for recreation and biodiversity. The identified green structures will be strengthened and 

expanded upon throughout the campus (Akademiska Hus, 2015).  The green structures are to 

be preserved where new construction within the campus doesn't have a negative effect on the 

green structures.  

Albano 

Green structure and biodiversity aspects are included in the campus plan of Albano. 

According to the campus plan, the green structures will be expanded through plantation 

around passages. The terraces of buildings are also to be used for plantation of green 

structures. The campus plan has identified that oak has a high cultural value within the area 

and has made plans to develop the tree species in the park as well as throughout the campus.  

The outer areas on the campus will be designed for biodiversity with respect to environmental 

factors such as sunshine, soil quality etc. Other places in the campus will be identified for the 

cultivation of endangered plants (Akademiska Hus, 2015). The biodiversity aspects lead to the 

climate adaptation aspect in the campus plan. The functional diversity in the area leads to a 

more adaptable environment. It is stated that the number of species will increase in order to 

enable resilience and adaptation to climate change. The campus plan states that the future 

climate change is unknown, however, presumes the increase of rainfall and wind strength. 

The parks and green structure in the area will be designed in order to tolerate such changes 
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The products aspect is addressed by applying a policy of using only environmentally friendly 

material for constructions within the campus. 

KTH 

There are several targets set up by the campus plan regarding green structures and use of 

products. The construction of new buildings will use pioneering construction methods and 

environmentally friendly materials. Construction material will be chosen with regard to 

energy consumption and its negative impact on the environment. The roofs of the new 

buildings will be used to expand biodiversity. There are several green areas defined by the 

campus plan that will be protected and strengthened with plantations. The different plant 

types in these areas will be safeguarded and expanded upon. The landscape characteristics of 

the campus will be developed with oak, birch and pine trees (Akademiska Hus, 2014). The 

increase in biodiversity addresses the aspect of climate adaptation. 

Analysis 

The assessment tools require for strategic plans to identify current green structure within the 

area and take measures to uphold its quality. It is also stated that possible green structure and 

biodiversity sources must be examined and expanded upon. Green structure and climate 

adaptation are two environmental aspects that are focused more heavily in the Swedish 

campus plans than the Canadian ones. Green structure is only mentioned in the form of public 

parks in the Canadian campus plans. However, there are detailed strategies in the Swedish 

campus plans, especially in KTH and Albano, on how to strengthen and develop the green 

structure and biodiversity in the campus. The campus plan for Umea mentions the basic 

strategies for green structure but lacks in comparison to Albano and KTH. The use of 

environmentally friendly products is included in strategies for the Swedish campus plans. The 

level of detail regarding on how the strategy will be achieved is little in the campus plans. The 

assessment tools state that the products and materials used can't have dangerous chemicals. 

The products that have the most impact on the environment need to be identified and 

appropriate measures need to be taken to decrease the impact. Requirements need to be put 

for products in order to ensure a high level of standard in the strategic plan. The campus plans 

of KTH and Albano don't meet the more detailed requirements of the assessment tools. There 

is room for improvement with regard to use of products.  

There are sustainability aspects, such as products, that are mentioned by some of the campus 

plans. However, the level of detail of the strategies are shallow. The strategies state that 

environmentally friendly products will be used in various operations throughout the campus. 

The explanation of how this may be achieved is missing in all of the campus plans. This is not 

only for the aspect of products. For example, the campus plan for Umeå University lacks 

detail in strategies for biodiversity and climate adaptation. Another example is that Thompson 

Rivers University mentions several suggestions for strategies concerning the energy aspect. 

However, further detail is not provided. These strategies which lack detail are not enough to 

reach a sustainable community.  
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5.8 Water 

The strategies of each university which address the sustainability aspect of water is shown in 

the table below.  

 British Columbia Thompson Rivers Ottawa 

Strategies Storm water 

management  

Storm water 

management 

Storm water 

management  

Table 7. Strategies for water in different campus plans 

British Columbia 

Storm water management has been used in the campus to control flooding risks and its impact 

on the environment. The campus plan includes strategies that will use rainwater as a resource 

to irrigate campus landscapes. The possibility of using rainwater for water features in public 

places will be examined. The campus plan states that the storm water management needs to be 

adaptive to the climate change. The frequency and timing of rain can differ from previous 

trends due to climate change. Storm water management should be able to evaluate these 

changes in order to minimize flood risks. The campus plan also aims to decrease the water 

demand for the facilities in the campus as well as re-using water (UBC, 2014).  

Thompson Rivers 

The campus of Thompson Rivers University already has a storm water park present. The 

storm water park uses storm water for retention in the green space (Stantec, 2013). This shows 

that the water management of the campus uses rainwater as a resource. The campus plan 

doesn't state any other plans for the future of the storm water park. 

Ottawa 

The water aspect is addressed through a water management strategy in the campus plan. 

Storm water management systems will be created in the campus. The storm water will be used 

for irrigation and the flow of the storm water will be managed to decrease its impact on the 

environment. 

Analysis 

The sustainability aspect of water is addressed with almost identical strategies in the Canadian 

campus plans. The creation of a storm water management system is the general understanding 

of how this aspect can be taken care of in the campus plans. The KTH campus plan does 

mention the need for an efficient storm water management system but it doesn’t state 

anything more about the water strategy. The other Swedish campus plans don't mention any 

strategies which address the water aspect. The use of these water management systems is 

explained in detail in the Canadian campus plan of British Columbia. The assessment tools 

indicate that the water management system needs to be adaptive to possible climate changes 

in the future which is addressed in the campus plan for British Columbia. The re-use of water 

is another strategy that is required by the assessment tools which is also present in the campus 

plan of British Columbia. The water strategy brought up by British Columbia can be 

considered as a strongpoint compared to the other campus plans.  
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5.9 Energy 

The strategies of each university which address the sustainability aspect of energy is shown in 

the table below.  

 British 

Columbia 

Thompson 

Rivers 

Ottawa Umea Albano KTH 

Strategies Renewable 

energy 

sources 

Efficiency 

in heating 

and cooling  

Exploring 

alternative 

energy 

systems 

Energy 

effective 

buildings  

Renewable 

energy 

sources  

Renewable 

energy 

sources  

Table 8. Strategies for energy in different campus plans 

British Columbia 

There are several energy strategies which aim to implement sustainable practices in the 

campus. The majority of the heating of the campus is provided by a steam power plant within 

the campus. Natural gas is used for the power plant but the campus plan has policies in place 

to search for alternative fuels in order to reduce carbon emissions. The transition to alternate 

sustainable power sources is suggested by the campus plan. There is also a strategy to search 

for policies that can decrease the energy consumption and demand in the campus. Waste heat 

is a possible alternative thermal source which is considered in the campus plan (UBC, 2014).  

Thompson Rivers 

The campus plan by Thompson Rivers University suggests that further exploring will be done 

in order to create a sustainability strategy which addresses energy systems, climate change 

adaptation, waste management, wastewater management and buildings quality (Stantec, 

2013).  

Ottawa 

The campus plan states that energy efficiency strategies have already been undertaken but 

further improvements will be investigated for heating and cooling efficiencies. The heating 

and cooling of large parts of the campus are provided by the Central Plant situated in the 

campus. Other buildings that are not attached to this network have the independent heating 

equipment. The development of buildings throughout the campus is to be energy efficient. 

The new buildings will be connected to the Central Plant through tunnels and heating pipes. 

Heat recovery is an option that is considered to be applied to several buildings on the campus 

(UOttawa, 2015).  

Waste management will also be improved upon in the campus. The aim of the campus plan is 

to implement a zero waste campus. One of the strategies is to introduce a centralized waste 

management system (UOttawa, 2015). In such a system, waste would be collected at each 

building to then gather it to a central processing area. 

Umea 

The energy aspect is mentioned briefly in the campus plan. The new buildings are to be 

energy efficient buildings which have a high environmental certification and environmentally 

friendly operation (Akademiska Hus, 2015). However, there are no further details on this 

suggestion.  
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Albano 

The energy aspect is included in the campus plan. The aim of the campus plan is to develop 

energy efficient buildings with environmentally friendly construction material. Borehole 

thermal storages will be used as a seasonal thermal energy storage. Waste heat or cold air can 

be stored in these storages and later be used when needed. There are suggestions in the 

campus plan to install solar panels in order to increase the local provision of energy. Other 

suggestions include the construction of a small scale biogas plant and the use of wind power 

(Akademiska Hus, 2015). It is important to note that these are suggestions and are not certain 

measures that will be taken in the campus plan. 

KTH 

The energy aspect is also addressed in the campus plan. Sustainable solutions for resource 

allocation will be demonstrated throughout the campus in order to inspire students and visitors 

to research in the field of sustainable development. This also acts as an educational 

opportunity for students. There is a strategy to optimize the energy consumption in the 

campus. Old buildings are planned to undergo renovation. These renovations will be held to 

the highest environmental standards set by certification systems. The campus plan mentions 

the installation of local energy production such as solar power in the campus. The solar panels 

will be installed on 10-20 roofs throughout the campus. An extension will be installed to the 

current Värmeverket (Heating plant) which will function as a heat pump station. The increase 

in efficiency of local electricity consumption is another strategy included in the campus plan 

(Akademiska Hus, 2014).  

Analysis 

The assessment tools require an energy system that is in circular flow. The greenhouse gas 

emissions of buildings needs to be minimized. The buildings also need to have high energy 

efficiency. Renewable energy sources are prioritized in the assessment tools. The energy 

aspect is addressed in all of the campus plans. However, the energy strategies have a higher 

level of detail in the plans for KTH and Albano. These two campus plans have strategies with 

actual measures to be taken on the campus to increase energy efficiency and renewable 

energy sources. The Canadian universities have strategies that consist of searching for 

alternative energy sources for identified power plants in the campus. The University of British 

Columbia and Ottawa do make more detailed suggestions regarding the use of waste heat for 

energy efficiency. However, the Canadian strategies land mostly on suggestions and future 

exploration for sustainable energy. The waste management system that is included in the 

campus plan for Ottawa stands out among the studied campus plans as it is the only which 

includes it. The assessment tools state that the circular flow of the energy system of the area 

needs to take into account waste flow. 
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6. Concluding Discussions and Recommendations 

6.1 Conclusions 

The studied campus plans include both similar and different sustainability aspects. There are 

sustainability aspects that are missing in some campus plans but are addressed in other plans. 

The campus plans that include the same sustainability aspects as each other sometimes differ 

in the strategies to address these aspects. Even though the end goal for a certain aspect can be 

the same, the process of achieving that goal can differ between the campus plans. The 

difference in strategies is more apparent between the Swedish and Canadian campus plans. 

However, even the plans from the same country contain some different strategies. There are 

varying levels of detail in strategies. The context of the strategies and how they will be 

implemented decide the level of detail. Some strategies are more superficial while other 

strategies include specifications on what needs to be done.  

It is significant to point out that although the campus plans from the same country are similar, 

there are still differences. The most apparent can be noticed between the plan for Umeå and 

the other two Swedish campus plans. There are, in general, more strategies with specifications 

on what measures to be taken in the campus plans for Albano and KTH. This shows that even 

though the same sustainability aspects are raised in the three Swedish campus plans, there are 

varying levels of detail in the strategies. The campus plan for Umeå can learn from the other 

two campus plans with identifying what measures in specific must be taken to address the 

sustainability aspects.  

The Canadian and Swedish campus plans can learn from each other regarding strategies for 

sustainability. It is apparent that the environmental strategies are more developed in the 

campus plans for KTH and Albano. The Canadian campus plans can learn about the strategies 

for green structure and climate adaptation from Swedish campus plans. The Canadian campus 

plans have more detailed measures and strategies than the Swedish campus plans regarding 

water management systems and land use. The water management system strategy can be 

adapted into the Swedish campus plans. Academic and recreational facilities are given 

prominence in the Canadian campus plans where it is stated in detail where and what kind of 

facilities will be constructed. Such level of detail in planning for facilities can be imported to 

the Swedish campus plans.  

The main differences between Canadian and Swedish campus plans are caused due to 

different understandings of the concept sustainable development and its implementation in 

campus plans. The Canadian campus plans have varying strategies among themselves but 

always have the same format. The land use of the campus with regards to functions is a 

priority. In Swedish campus plans, ecological strategies are focused on. The different 

perceptions of how sustainable development should be implemented into campus plans are 

apparent between the two nations. The campus plans do cover vital sustainability aspects with 

the planning of strategies for it. The vagueness of the concept of sustainable development has 

resulted in the campus plans having different definitions of the term. The different definitions 

lead to varying approaches and strategies in the campus plans. There is no clear guideline on 

how to cover all the aspects and achieve sustainability. However, the different approaches to 

the concept by the many campus plans open up alternatives on how sustainable development 

can be implemented. The wide variety of strategies will enhance knowledge and experience 

on implementing sustainable development on university campuses. Improvements can be 
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made across the different campus plans where complete strategies in one campus plan can be 

implemented into another plan which is lacking in that sustainability aspect. 

Every campus is different in various ways. The topography, existing circumstances, cultural 

differences are several reasons for why campus plans don't have the same strategies. For 

example; Swedish campus plans lack strategies for water management as there is no need for 

improvement on the current water management system.  

The social and economic dimensions of sustainable development are addressed in significant 

amounts in all of the campus plans. The literature study showed that the socio-economic 

issues tend to be in the shadow of environmental issues in strategic spatial plans and 

assessment tools. The Canadian campus plans have a clear focus on the social and economic 

development with most of the strategies concerning the well-being of the community. The 

Swedish campus plans address environmental sustainability aspects and contain more 

strategies concerning nature. However, there are still substantial amounts of strategies for 

socio-economic issues in the Swedish campus plans. It was unexpected to find a significant 

amount of strategies concerning the social and economic development in the campus plans as 

the literature study painted a different picture. The studied campus plans were from around 

the year 2014. It is possible that the socio-economic issues have become more prominent with 

recent campus plans.  

6.2 Reflections 

The assessment tools used in this study were not made specifically for university campuses 

but rather neighborhoods. This circumstance brought up some challenges regarding the 

application of these tools on the campus plans. The main challenge was that not all of the 

indicators and its requirements were applicable for evaluation of a university campus. Noise 

pollution and flood risk assessment are two indicators included in BREEAM Communities 

but not in Citylab Action guide. The requirements for these two indicators better suit a city 

neighborhood where housing is predominant. None of the campus plans have any strategies 

regarding these two indicators which show that it is not a common factor in campuses. The 

existence of a primary school is also required in the assessment tools which is not expected in 

a university campus. Indicators like these had to be neglected in order to not overcrowd and 

misrepresent results. Several indicators are also meant to address the municipality. For 

example, public transportation requirements are directed to the municipality as it is usually 

under their responsibility. University administrations don’t have jurisdiction over such 

matters. 

6.3 Recommendations 

The recommendations to make a campus plan with sustainable strategies are based on the 

criteria of the assessment tools as well as the analysis of the campus plans. The comparison of 

several campus plans brought forth strategies that are efficient and strong while also showing 

weaknesses among the campus plans. The campus plans have varying strengths between 

different sustainability aspects. The differences in strategies between campus plans was used 

to develop recommendations. The requirements set up by the assessment tools are met by 

certain campus plans for some of the sustainability aspects. The criteria that was not met by 

the campus plans was also used to develop recommendations. 

The recommendation for the functions aspect which is the provision of social, commercial 

and cultural services is to make different categories of land use. Each type of land use would 
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have a different purpose and the services mentioned above would be assigned appropriately to 

these land uses. The various types of land uses would be assigned to parts of the campus 

where it is necessary. For example; academic land use can be assigned to one part of the 

campus where research facilities are needed. This land use could focus on providing social 

services. Market land use is another type of land use which can be assigned to another part of 

the campus. This land use can involve heavily on commercial services. Mixed land use can 

also be created where several services are provided depending on the need of the campus. The 

Canadian campus plans use such strategies to address the functions aspect and these campus 

plans fulfill the requirements of the assessment tools. The assigning of services into categories 

of land use offer an organized approach of providing services to the community of the 

campus.  

Settlement structure is the next sustainability aspect that was analyzed upon in the campus 

plans. The strategies mentioned in the campus plan of KTH stands out among the rest as it not 

just fulfills the requirements of the assessment tools but also provides details on which parts 

of the campus the settlement structure will change. The strategies concerning settlement 

structure should consist of making public places and services easily accessible. The campus 

must be well connected to the surrounding areas as well as offering strong connections within. 

Campus plan would benefit from proposing strategies for developing connections to certain 

parts of the campus instead of just making a general strategy. The case specific strategy can 

be seen in the campus plan for KTH. Campus plans would yield more sustainable results if the 

strategies for developing connections were made to actual examples within the campus.  

Places is another sustainability aspect where the campus plans had strategies with varying 

degrees of strength. The planned public places need to be accessible and offer services to the 

public. The connections between the public places and the surrounding areas need to be 

effective for all types of transportation. The campus plans mention that the public places are 

to be well integrated and offer various services. However, the connections to the surrounding 

areas are not emphasized upon in the campus plans. It is mentioned that the places will be 

connected and won't contain barriers. The criteria in the assessment tools require a network of 

open spaces that are constantly connected to other public places in the surrounding areas. 

Campus plans need to showcase how the planned public spaces will be connected to the 

surrounding areas. A well integrated public place with connections helps with boosting the 

social sustainability in the campus. Green structure is required in public places according to 

the assessment tools. This aspect is missing in all of the studied campus plans. It is 

recommended that campus plans should include strategies on having green structure in open 

spaces. The campus plans also need to plan the open spaces suitable for winter where snow 

may create white surfaces, reducing the availability of the public places.  

Transportation is a sustainability aspect that is strongly addressed in all of the studied campus 

plans. However, there are still areas where recommendations can be made in order to ensure a 

more sustainable outcome. The first of these is about mobility as a service systems. These 

systems are about sharing transportation methods. Carpooling and bike sharing are examples 

to such systems. The campus plans need to include strategies about the implementation of 

transport sharing services within the campus. This would make it easier to transport within the 

campus and offer a more environmental friendly transportation method than conventional 

private cars. Public transportation is another aspect that is overlooked in most of the campus 

plans. The implementation of bus lines or light rail is mentioned in the KTH and Ottawa 
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campus plans. It is important that campus plans make strategies that ensure the public 

transportation is safe, comfortable and frequent.  

Green structure, climate adaptation and products were merged together as the strategies for 

these aspects are intertwined. There is a large room for improvement in these aspects for the 

Canadian campus plans as they don't include strategies that address these aspects. The strong 

strategies included in the KTH and Albano campus plan that also fulfill most of the 

requirements of the assessment tools are the identification, preservation and expansion of 

green structures and biodiversity. The campus plans need to include details on how and where 

the preservation and expansion of greens structures will commence in the campus. One 

recommendation for campus plans is to include an analysis of what green structures will be 

lost due to the implementation of the campus plan. The remedies to the lost green structure 

also need to be included. Products is the sustainability aspects where there is more room to 

improve for all of the studied campus plans. There are several recommendations for the 

strategies within this aspect. First of all, campus plans need to identify the products or 

materials used in the campus that have the most impact on the environment. Upon the 

identification, the campus plan must include strategies on how to reduce the materials' impact. 

There needs to be strategies about standards and requirements on the products that will be 

used in the campus. Campus plans need to include strategies that will result in communities 

not having the need of using products that have a negative impact on the environment.  

Water management system address the water aspect. Such systems were present in Canadian 

campus plans while missing in Swedish campus plans. The strategies for water management 

in the Canadian campus plans meet some of the requirements in the assessment tools. The 

strong strategies that are recommended which are included in the studied Canadian campus 

plans were the use of rainwater for various functions within the campus. Campus plans also 

need to find ways to decrease the daily water consumption within the campus. There needs to 

be an analysis of the current water status and need in the campus will change with the 

implementation of the campus plan and how the water management system can improve. 

There should also be strategies on the re-use of water.  

The strategies for energy revolve around replacing current energy sources with renewable 

energy sources in the campus. The studied campus plans bring up different types of renewable 

energy sources that can be implemented within the campus. The increase of renewable 

sources is just one strategy for the energy aspect. There are suggestions to be made to lower 

the greenhouse gas emissions and increase the energy efficiency within the campus. The 

transportation and energy flow in the campus is planned in order to avoid possible  heat leaks 

and optimize energy storage. New buildings need to be well isolated in order to effectively 

keep heat. Campus plans need to have detailed strategies on the implementation or expansion 

of renewable energy in the campus. All of the energy consumption from buildings within the 

campus need to come from renewable sources. This recommendation may be difficult to 

achieve in present conditions for several university campuses but it also assures a more 

environmentally sustainable campus. Campus plans need to take into account the energy 

systems of the surrounding areas. 

The conducted study showed that there is a lack of assessment tools specifically designed for 

campus plans. It is not fully optimal to use neighborhood assessment tools to evaluate campus 

plans with regard to sustainable development. The wide area of interpretation of the concept 
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of sustainable development makes it difficult to project a sustainable campus. However, the 

indicators of an assessment tool show the practical understanding of a sustainable community. 

It is recommended that a specific assessment tool be constructed for implementing sustainable 

development in campus plans.  
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