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Abstract  

This report provides an analysis of the energy consumption and a study of the sustainability 

work regarding buildings at Zhejiang University, ZJU, and the Royal Institute of Technology, 

KTH. Three students from KTH performed a field study at ZJU in Hangzhou, China, in the 

year of 2017.  

 

By interviewing actors at KTH and ZJU and studying the differences in conditions, policies 

and regulations the results shows how the sustainability work regarding buildings 

differentiates between the universities. The result of the study shows that both universities 

have national goals, policies and regulations they have to follow that give different incentives 

to encourage sustainable development. KTH and Sweden also needs to consider laws and 

policies of the European Union, EU. KTH and Akademiska Hus, AH, have sustainability 

goals of their own while ZJU only have provincial goals in addition to the national. If ZJU 

wants to be a leading university in the field of sustainable development, the authors suggest 

that they make sustainability goals of their own. 

 

AH is the property owner at KTH campus and they decide what kind of energy sources to use 

in their buildings. They cooperate with KTH to establish the sustainability work while ZJU 

owns all their buildings, which makes them in charge of the sustainability work themselves. 

To evaluate properties in terms of sustainability, KTH uses Miljöbyggnad certification and 

ZJU is using the Three Star System. 

 

The authors have concluded that the difference in prerequisites between the two countries 

makes it difficult for ZJU to use the same amount of renewable energy in their buildings as 

KTH. If ZJU would like to use only renewables they need to produce it themselves. ZJU 

monitors 150 of their 500 buildings, while AH monitors all buildings at KTH. The authors 

recommend that ZJU put sensors in all their buildings to monitor the energy consumption in 

order to get a fair image of the situation in terms of energy use.  
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1. Introduction 

1.1 Sustainable development 

Buildings in the world account for approximately: 40% of the energy consumption, 40% of 

the waste streams from demolition and renovation, 38% of the greenhouse gas emissions and 

12% of the water consumption (UNEP, 2012). In the last two decades China has had an 

average economic growth rate of 10% in gross domestic product. This impacts the building 

sector, which has needed to expand rapidly. Today, China is the second largest energy 

consumer regarding buildings in the world after the United States (Yu et al, 2014). In 2011, 

28% of China’s total energy consumption was used in buildings (Zhou et al, 2014). The 

country constructs more than one third of all buildings in the world, which highlights the 

importance of the construction sector in China in the matter of sustainable development (The 

Economist Intelligence Unit, 2011).  

 

To pursue sustainable development in China there are national and provincial five year plans 

to expand the construction of green buildings (Building Branch, 2017). These consists of 

detailed analysis and tasks for a cleaner production which includes for example improvement 

of energy efficiency, productivity, use of materials and application of preventive 

environmental protection approaches (Glavic & Lukman, 2007).   

 

To pursue sustainable development in Sweden there are national environmental objectives 

and laws and policies of the European Union, EU, to follow. The objectives are briefly 

described benchmarks of what the environmental work should lead to (Environmental 

objectives, 2016a). The objective concerning buildings is “A Good Built Environment” 

which describes that a building should be located and designed in a way to promote 

sustainable management of land, water and other resources (Environmental objectives, 

2016c). 

1.2 ZJU 

Zhejiang University, ZJU, was founded in 1897 and is one of China's oldest and most 

prestigious universities with focus on research and technological innovation. Five of the 
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seven campuses are located in the city of Hangzhou, see figure 1, about 180 km west of 

Shanghai. The university has approximately 55 000 full-time students including 

undergraduates, graduates, PhD candidates and international students (Zhejiang University, 

2012b). ZJU has 37 schools with programs of science, technology, humanities, social 

sciences, engineering, information technology, agriculture and medicine (Zhejiang 

University, 2012a).  

 

Figure 1. Map of the five ZJU campuses in Hangzhou (Zhejiang University, 2012). 

1.3 KTH 

The Royal Institute of Technology, KTH, was founded in 1827 and is one of the leading 

universities in Europe within the fields of engineering and technology (KTH, 2017a). It is the 

largest technical research and learning institution in Sweden and has approximately 13 000 

full-time students including undergraduates, graduates, PhD candidates and international 

students (KTH, 2016a). KTH has four campuses located in different areas of Stockholm and 

is divided into ten schools that has programs of architecture and engineering (KTH, 2016b). 

The main campus of KTH is visualised in figure 2. 
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Figure 2. Map of main campus at KTH, KTH Campus (Paris Grafik, 2015) 

1.4 Aim 

The goal of this thesis is to provide an analysis of the energy consumption and a study of the 

sustainability work at ZJU and KTH. By studying the differences in conditions, policies and 

regulations the aim is to contribute with an analysis on how the sustainability work 

differentiates between the universities. 

1.5 Research Questions  

● Who is responsible for the sustainability work at KTH Campus and at ZJU Campuses 

and what incentives are there to encourage this?  

● What environmental evaluation systems are used for the buildings at KTH and ZJU? 

● What are the basic prerequisites for using renewable energy sources at KTH and ZJU?  
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1.6 Scope 

This study solely focuses on sustainability work connected to energy consumption in 

buildings. The area of investigation at KTH is the properties owned by Akademiska Hus, AH, 

located at the main campus. At ZJU this study will consider the five campuses in Hangzhou.  

2. Methodology 

This report will brief the reader with a study of the sustainability work at KTH and ZJU. The 

research questions will be answered by results from interviews and literature. 

 

The study began with a research period consisting of literature retrieval, identification of key 

actors and conducting interviews at KTH. The work continued with a field study of eight 

weeks of research, identify and interviewing key actors at ZJU. In order to confirm the 

information received at an interview more literature retrieval was in some cases needed. New 

possible actors were also identified during the stage of interviews. Figure 3 shows the process 

of investigation. The interviews were crucial for retrieving information about the 

sustainability work and connections between actors at both universities.   

 

 

Figure 3. Process of investigation 
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2.1 Interviews 

The interviews were unstructured and consisted of give-and-take questions between 

interviewer and interviewee. All interviews but one was carried through meetings of 1-2 

hours length. One interview was conducted by email. During the interviews additional 

questions were added for extra clarity either at the time of the interviews or later by email. 

There were different questions depending on the interviewee. 

 

Five interviews were conducted, three at ZJU and two at KTH. At KTH one interview was 

held with Johan Tjernström who is a Business Developer at AH and one through email with 

Lina Häckner, the Environmental Coordinator at KTH Sustainability office. These interviews 

were conducted to obtain information about the cooperation between AH and KTH regarding 

the sustainability work at KTH campus.  

 

With the help from our supervisor Zitao Yu and during interviews the departments involved 

in the sustainability work connected to buildings were identified at ZJU. One interview was 

held with Jiajing Wu who is a PhD student at the Architecture Department. Another interview 

was conducted with Limin Wang, a section member of Energy Conservation Office and 

Logistic Office, LO at ZJU. The final interview at ZJU was with Jinghua Wang, Chief 

Engineer of the Architectural Design & Research Institute of Zhejiang University, UAD. 

2.2 Limitations  

When conducting the interviews in China an interpreter was needed for translation from 

Chinese to English. It occurred misinterpretations and misunderstandings during the 

interviews, which might have led to errors and gaps in the analysis. Some documents and 

sites were translated through translation tools that might have caused other interpretation 

errors. The majority of the result is based on a few individuals’ knowledge and statements, 

which might have led to inaccurate conclusions.  

2.3 Sectioning 

The result in this report has been divided into three parts where the authors have written one 

part each. One author has written about KTH campus: the actors involved with the 
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sustainability work, the monitoring systems and energy consumption and the sustainability 

goals. The second author has written about ZJU campus: the actors involved with the 

sustainability work, the monitoring systems and energy consumption and the sustainability 

goals and regulations. The third author has written about both country’s prerequisites: the 

regulations and goals in Sweden, the Five year plan in the province and in China and the 

environmental evaluation systems in buildings used at KTH campus and ZJU campus.  

 

All three authors has performed and compiled the interviews and together written the rest of 

the report.  

 

Table 1 shows the sectioning between the authors.  

 

 Sofie Sofia Ebba  

3.1.1 X   

3.1.2 X   

3.1.3 X   

3.1.4  X  

3.1.5  X  

3.1.6  X  

3.2.1 X   

3.2.2  X  

3.3.1 X   

3.3.2   X 

3.3.3   X 

3.3.4  X  

3.3.5   X 

3.3.6   X 

3.3.7   X 

Table 1. Sectioning of the result   
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3. Results 

3.1 Actors involved  

3.1.1 Royal Institute of Technology 

KTH is a university owned by the government in Sweden (KTH, 2014). The owner of most 

buildings at KTH campus is AH who rent the buildings to KTH. KTH and AH has a close 

relationship and build many of the new buildings in collaboration (Tjernström, 2017). KTH 

has a department called KTH Sustainability Office in charge of everything concerning 

environment and sustainability. This department is a part of The Environmental and Building 

Department, MBA. KTH Sustainability Office and AH works closely when developing new 

buildings and rebuilding old ones (Häckner, 2017).  

 

Construction projects can be initiated either by the board of KTH or one of the schools. 

Regardless of the initiator, the decision of rebuilding or constructing a new building is 

decided by the board of KTH based on research and recommendations from MBA. Project 

managers at MBA are responsible for construction project and the communication with AH 

together with departments that will use the building. Generally, AH pays for new buildings 

and reconstructions but some projects are fully or partly financed by KTH. This occurs for 

example if KTH wants to rebuild a building that does not need maintenance yet, according to 

AH. The school that the building belongs to are then responsible for financing the project 

(Häckner, 2017).  

3.1.2 KTH Sustainability Office  

KTH Sustainability Office was founded in 2010 by the board of KTH to coordinate the work 

with sustainability and environment at the university. KTH Sustainability Office is certified 

according to ISO 14001. The sustainability work at KTH is operated centrally but the 

cooperation between the ten schools at KTH and with other actors outside KTH is crucial. 

(Akademiska Hus & KTH, 2014). 

 

KTH Sustainability Office works with policies, goals and routines at the campuses. They 

work a lot with projects related to new buildings, energy and ecology. When a new building 
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is planned, there will be a dialogue between KTH Sustainability Office and AH to decide the 

level of Miljöbyggnad certification. The aim for KTH is to have the Gold level in all the new 

buildings on campus. A high level might increase the rent, which makes it important for KTH 

Sustainability Office and the landlord to always have an understanding before deciding the 

level of Miljöbyggnad certification (Häckner, 2017).  

3.1.3 Akademiska Hus  

AH is state-owned and one of Sweden's biggest property owners and exists on most of the 

university campuses in Sweden. They own most of the properties on KTH campus but in 

some cases they grant land to other manufacturers. When AH modifies old buildings on 

campus they usually make multiple improvement actions at the same time. These actions are 

added to the annual energy plans, which purpose is to increase the energy efficiency in all 

buildings. The energy plans are updated once a year and it is mainly Akademiska Hus that 

decides these plans, but sometimes they use consultants from KTH (Tjernström, 2017). 

3.1.4 Zhejiang University  

ZJU is a company that own all their departments and institutes as well as buildings on the 

campuses (Wang, 2017b). The school’s revenue comes from funding’s from the provincial 

government, different companies and fees from the students. If a department wants to re-

build or build a new building they have to apply for funding’s from the university or 

sponsorship from different companies. Central Admissions Office is responsible for the 

decisions regarding logistic matters. It can be compared to a board and consists of directors 

from each department at ZJU and one of the Vice- Presidents of ZJU (Wang, 2017a). 

 

When building or rebuilding, UAD is consulted to design (Wang, 2017a) and they work 

together with LO who is in charge of the water and energy system (Wang, 2017b) and both 

report to the Central Admissions Office for approval. UAD is in charge of the building 

project but in some special cases, for example in need of a special technology, they may 

cooperate with departments at ZJU (Wang, 2017b; Wang, 2017a). 

3.1.5 Logistic office  

LO is a department at ZJU responsible for the data collection, monitoring and controlling of 

all the buildings on campus such as lecture buildings, supermarkets, dorms, cafe’s and 
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hospitals. When new buildings are planned at ZJU campus LO is the department responsible 

for the water- and energy systems in all the new buildings. They are involved when new 

buildings are constructed but also when old buildings are modified since they are responsible 

for the regulation of energy consumption on the campuses (Wang, 2017b). 

3.1.6 The Architectural Design & Research Institute of Zhejiang University 

UAD is an institute owned by the university and works only for them. The processes 

differentiate in some parts when building new property and when rebuilding old property. 

The process is divided into two steps where the first step is to establish what the building is 

going to be used for, the main purpose. This is when the department that is going to use the 

building gives UAD their requirements. The second step is to incorporate energy saving 

technology. When rebuilding, the process is different since the framework is already there, 

which limits the possibilities. The design team has to use the framework as it is and 

incorporate new solutions into it (Wang, 2017a). 

 

Before building anything at the campuses, a consultant company has to inspect the soil and 

make sure the surroundings will not be disturbed in the building process. The consultant 

company reports the result to a part of the provincial government called Zhejiang 

Environmental Protection Bureau, before the construction can begin. The money for the 

construction project originates from different parts of the university depending on whom the 

building is intended for. The department that the building is intended for will be responsible 

for the construction costs. If a department has a limited amount of money, the university can 

finance parts of the expense. Sometimes funding’s will be received from companies (Wang, 

2017a). 

3.2 Energy consumption and monitoring 

3.2.1 KTH campus 

AH is responsible for monitoring the energy consumption of their 62 buildings at KTH. 

Through meters placed in the buildings, energy consumption is monitored in terms of 

electricity, heat and cold on an hourly basis. From these numbers the environmental footprint 

are calculated and the instantaneous figures are presented at AH’s website (Akademiska Hus, 
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2017). These measurements are examined on a monthly basis. Every year KTH Campus 

demands about 35 GWh for electricity, 28 GWh for heating and 13 GWh for cooling. Most 

buildings have control systems managed by AH for the energy consumption, for example 

ventilation, heat and lightning. Daily inspections of AH’s properties are performed when 

errors are reported but the energy analysis are made to identify where improvements are 

needed. This is obtained by analysing how much it would cost to make an energy saving 

activity but also through long-term investment calculations and life cycle analysis 

(Tjernström, 2017).  

 

Akademiska Hus can choose energy solutions for KTH Campus. All heating and cooling 

demands are supplied by district heating and district cooling, and all electricity demand is 

covered by renewable energy sources with a current distribution of around 40 % biomass 

power, 40 % hydropower and 20 % wind power. Buying electricity for the whole company 

enables AH to negotiate the price and then sell electricity to their tenants at a better price 

compared to if they would have subscribed their own electricity contract. Normally, only 

electricity suppliers and networks owners may sell electricity but an exception from the 

Electricity Act in Sweden allows AH to sell electricity to their tenants on campuses 

(Tjernström, 2017). 

3.2.2 ZJU campuses 

There is a part of the LO called Energy Consumption Monitor Centre of ZJU that has 

implemented a digital energy-saving supervisory system for the campuses, see figure 4. The 

purpose of the monitoring is to help ZJU lower their energy use and to follow the national 

standard that claims that simulations needs to be made in buildings to control the energy 

consumption. This system is using data collected since 2009 and shows an integrated network 

of information, control, energy, materials, electrical engineering and Internet of Things 

(Wang, 2017b). 
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Figure 4. Energy consumption monitor centre of ZJU at the LO 

 

ZJU has over 500 buildings and around 5500 sensors are placed in 150 of them. The sensors 

are placed in the buildings with the highest energy consumption. Techniques used to monitor 

the buildings are the same for all the campuses and the sensors measure the energy 

consumption, water-supply systems, central steam systems through pipes, central systems, air 

conditioners, AC, street lamps and renewable energy systems in real-time. The sensors can 

also control devices such as AC in buildings and street lamps. Wall area, roof area, AC 

supply area, energy consumption and water use are also measured. The materials used for 

isolation, windows and walls is shown and used to calculate the efficiency of each building. 

Staff controls the monitoring equipment every week to ensure that they work properly and all 

instruments, electricity equipment and buildings are investigated every summer with the help 

of hundreds of students (Wang, 2017b). 

 

China has one national grid owned by one company, which makes it impossible for a 

company or private person to decide the energy source to use. Therefore, to ensure that a 

certain amount of energy comes from renewable resources, ZJU produces it themselves. ZJU 

mainly use heat pumps for heat and water but they also have their own photovoltaic power 

plants, PV-plants, and solar water heaters, SWH, which corresponds to 8% of their total 

energy consumption. The university produces their own steam and the rest of the energy are 
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bought from the national grid. The provincial government encourages the energy 

consumption of renewable energy resources to be 5 kWh/sqm
2
/year in office buildings, which 

corresponds to 5-8% of the total energy consumption at the university (Wang, 2017a). The 

division of energy sources used at ZJU is 29% coal, 17% petroleum, 9% natural gas and 45% 

other (Wu, 2017).  

3.3 Policies and regulations 

Figure 5 shows what goals and regulations each university needs to consider and is more 

thoroughly explained further down.  

 

Figure 5. Comparison between the environmental structure, Sweden and China 

3.3.1 EU Environmental Law and Policy 

EU has 28 member countries and formed in 1958, Sweden became a member 1995 (EU-

upplysningen, 2016c). The environmental work in the EU is based on environmental action 

programmes made by the member countries and they decide directives together to accomplish 

the environmental goals. A directive sets goals for what is to be accomplished by EU-law, but 

each country determines the way in which the goals will be achieved by its own legislation. 

In the latest action programme, that applies between 2014 and 2020 and is the seventh one, 
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there are nine main focus areas (EU-upplysningen, 2016a). 

 

A country that is a member of EU is allowed to have higher requirements about 

environmental aspects than what is decided by EU. If this is the case, the country is required 

to motivate this change in law to EU (EU-upplysningen, 2016a). When new directives are 

decided in the EU it is up to every member country to fulfill these directives through laws. If 

a law in any EU country contradicts an EU directive, the directive will prevail the country's 

laws (EU-upplysningen, 2016b). 

3.3.2 Sweden´s environmental objectives 

Sweden has national environmental objectives that consist of the generation goal, 16 

environmental quality objectives and 24 milestone targets. The environmental quality 

objectives describe what the environmental work in Sweden should lead to. The generation 

goal indicates what social adjustments that should be done before the year 2020 to fulfil the 

environmental quality objectives and the milestone targets are intended to help Sweden reach 

the generation goal (Environmental objectives, 2016a). These goals are developed together 

with the Swedish government, the Environmental Objectives council, Swedish 

Environmental Protection Agency and other authorities. For each of the environmental 

quality objectives there is one authority responsible (Environmental objectives, 2016b). 

Environmental work at EU level are important to achieve Sweden’s environmental 

objectives, since pollution affect outside the national borders. (Environmental objectives, 

2012)  

3.3.3 KTH Campus 

In addition to the laws and policies at EU level as well as and the national plans and goals, 

KTH has their own sustainability goals. The overall sustainability goals at KTH are compiled 

in KTH´s sustainable development objectives 2016-2020 (KTH, 2016c). These goals include 

everything concerning education, research and restrictions about the campus. The 

sustainability goals includes for example: “KTH’s campuses shall be sustainably developed 

and managed. Ecological and social values shall be preserved and strengthened“ and also 

“The highest environmental performance must be sought when constructing or renovating 

facilities and buildings” (KTH, 2016c, p. 5). 
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KTH has sustainability plans regarding buildings compiled in campus plans made together 

with AH. The campus plans aims to develop the campus in a sustainable way and includes 

important objectives such as decreasing energy consumption, improved communication, 

conscious material choices and flexible use of land and buildings (Akademiska Hus & KTH, 

2014). The overall sustainability work at KTH is based on Vision 2027 which is a long-term 

strategy produced for the 200 year anniversary of KTH. The vision is for KTH to be a leading 

technical university regarding environment and sustainable development and also use their 

technical expertise to develop smart solutions regarding future challenges in society 

(Akademiska Hus & KTH, 2014).  

 

AH has four fundamental sustainability goals; to reduce 50% of the energy consumption until 

2025, becoming carbon neutral, constantly improving their sustainability work along with the 

tenants and to have a safe and accident free working area (Akademiska Hus 2016). They also 

have to follow the national environmental goals and have the same policies as any other 

authority. It is mainly AH that makes the energy plans at KTH, in some cases they need 

consultancy from experts at KTH. AH wants sustainable development to permeate through 

the whole organization, the planning, management and projects. They have management 

systems and environmental coordinators to ensure that they deliver what they have planned 

(Tjernström, 2017). 

 

When overseeing construction AH employs a technology platform containing policies and 

technicalities for the buildings, such as materials, and the policies describe how windows and 

ventilations affect the energy use. AH also follows the Miljöbyggnad certification and 

decides what level of certification they want to aim for. They have the Silver level as a 

minimum in all new buildings but if their tenants want a higher level they will adjust to that. 

Since their tenants pay rent they have to adjust the level so that the tenants can afford it. In 

the future, AH might increase the level of Miljöbyggnad certification and use level Gold as 

their minimum (Tjernström, 2017). 

3.3.4 Miljöbyggnad certification 

Miljöbyggnad certification is a system used to improve the indoor environment in buildings, 

streamline the energy consumption and reduce the use of building materials. The system is 

developed in collaboration between authorities, banks, insurance companies, universities and 
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the Swedish construction and real estate industry. The term certification is used to show that a 

third party makes an inspection. To get a Miljöbyggnad certification indicators are reviewed 

and scored in a grade. Along with the grade, the applicant will get information about actions 

needed to improve the grade. There is a connection shown between a high grade and lower 

costs of a building, partly because of a lower cost in energy use. It is likely that a high grade 

of Miljöbyggnad certification will increase the value of a property (Sweden Green Building 

Council, 2014). 

 

Miljöbyggnad certification has four grade levels, which are: Classified, Bronze, Silver and 

Gold. Classified indicates that the building is assessed but is not fulfilling any of the basic 

requirements of Miljöbyggnad, Bronze shows that the building is fulfilling demands from the 

Work Environment Authority, the Radiation Safety Authority and other authorities. Silver 

indicates a higher level of ambition and the Gold level indicates that the best available 

techniques are used (Sweden Green Building Council, 2014). For new buildings, an 

application to receive a Miljöbyggnad certification can be submitted in the beginning of the 

planning process. The certification is only preliminary until the production is verified and 

finished, at the earliest one year and no later than two years after it is complete (Sweden 

Green Building Council, 2014).  

3.3.5 ZJU campus 

The university itself has not developed any policies regarding sustainability but follows the 

national and the provincial government’s policies and regulations. The national goals are not 

as comprehensive as the provincial goals and regulations (Wang, 2017a). When building a 

new property the university must follow the basic national standards and laws for residential 

and public buildings. The Three Star System is a recommended standard. The Zhejiang 

province recommends new buildings to be a two star property. There are no regulations or 

recommendations for rebuilding or modifying old buildings (Wang, 2017a).  

 

There are different organizations established by the provincial government to carry out and 

implement the national laws in the province. Zhejiang Environmental Bureau formulates the 

sustainable development protection program and plan of the Zhejiang province. They are also 

responsible for the supervision and inspection work in the province (Zhejiang Environmental 

Protection, 2010). Before constructing anything on campus, ZJU need a certificate from the 
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bureau (Wang, 2017a). 

3.3.6 Five year plan 

China uses Five-Year plans in their development initiatives concerning the economic and 

social fields. The current plans are the 13
th

 Five-Year plans and applies between 2016 and 

2020. The Five-Year plans include goals with different orientations and some applies to 

different provinces. Common to all these plans is that they consist of a summary, evaluation 

and problem identification of the last Five-Year plan. They also describe the current situation, 

trends, key tasks and objectives (Building Branch, 2017).  

 

There is a national Five-Year plan focused on building energy efficiency and green building 

development. A target is to increase the energy efficiency in new buildings in urban areas 

with 20% before 2020. Also, the percentage of green building area in new buildings should 

be over 50%, which corresponds to an area of more than 2 billion square meters (Building 

Branch, 2017). The Zhejiang province has a special Five-Year plan for green buildings, 

which is partly based on the national plan. This province is one of the leading provinces on 

green buildings and has tougher targets and objectives than the national plan (Zhejiang 

Province Department of Housing and Urban and Rural Development, 2016). 

3.3.7 Three Star System  

The Three Star System was introduced in 2006 and it is China’s first attempt to create a green 

building standard. The system is a voluntary standard and the purpose is to encourage green 

development and increase the amount of green buildings. The standard rates the buildings in 

six categories, land use and outdoor environment, energy efficiency, water efficiency, 

resource efficiency, indoor environmental and operational management. The system has 

different ratings, one-star, two-star and three-star. The buildings are rated based on the energy 

performance and green features. A building is rated after one year in operation to confirm that 

the energy efficiency is achieved. When a building has obtained the certification it is valid for 

three years and after that the building needs to be re-evaluated to retain the stars (Yu et al, 

2014). Table 2 and 3 shows the different ratings for residential and public buildings. 
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Table 2. Item requirement for grade classification of green building for residential buildings (Feng et al, 2014)   
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Table 3. Item requirement for grade classification of green building for public buildings (Feng et al, 2014)  

 

It has become more common to use the Three Star System when constructing and designing 

new buildings in the Zhejiang province (Shan, 2017). All new buildings in the Zhejiang 

province should reach at least the one-star level of green buildings and more than 10% of the 

new buildings should reach at least two-star building level (Zhejiang Province Department of 

Housing and Urban and Rural Development, 2016). The construction costs of a two- or three-

star building will increase, therefore in some cases the Chinese government provides 

contributions. The compensation in the Zhejiang province of a two-star building is 45 

Yuan/m
2
. For a three-star building the compensation is 80 Yuan/m

2
. It can be adjusted 

depending of the situation, the costs and the technical situation (Bu, 2012). The future 

ambition of the UAD, according to Wang (2017a), is to reconstruct old buildings and aim for 

three-star level for new buildings. 

3.4 Summary 

Figure 5 shows a summary of the result. AH and KTH Sustainability Office are the actors at 

KTH and works together with the sustainability work regarding buildings. UAD and LO at 

ZJU works together with some part of the sustainability work but mostly they work 

separately. The incentives for sustainability work at KTH are EU laws and policies, the 

Swedish national objectives, KTH sustainability goals and AH sustainability goals. ZJU 

follows the national and provincial 5-year plans and does not have any goals of their own. 

The evaluations system in Sweden and that KTH is following is called Miljöbyggnads 

certification and the one in China that ZJU is following is call Three Star System, Figure 5 

shows parables and differences between the systems. AH can choose renewable energy from 

the grid while ZJU cannot.  
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Figure 6. Summary of the result  
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4. Discussion and Conclusion 

4.1 Actors and the sustainability work 

At KTH Campus there is a state-owned external property owner, AH, responsible for the 

sustainability work connected to the buildings; the construction process, what level of 

Miljöbyggnad to aim for, the purchased energy, monitoring of the energy consumption and 

maintenance (Tjernström, 2017). The board of KTH is always involved in new buildings and 

reconstructions to give their approval while MBA, in which KTH Sustainability is included, 

are responsible for the communication with AH and the department/s affected concerning the 

construction and what level of Miljöbyggnad to aim for (Häckner, 2017). The Central 

Admissions Office at ZJU is involved in new buildings and reconstructions (Wang, 2017a) in 

the same way as the board of KTH. The UAD, owned by ZJU, is responsible for the 

sustainability work connected to the buildings in terms of the construction process and what 

level of green building to aim for. The department that orders the construction are involved in 

the building process in the same way as the ordering department at KTH (Wang, 2017a). LO 

is responsible for the energy and water systems in terms of the monitoring appliances and the 

maintenance (Wang, 2017b). 

 

The authors have found some differences regarding incentives of the sustainability work at 

the universities since they have different regulations and goals to adjust to. ZJU has 

comprehensive national and provincial goals and plans to follow but none developed by the 

university (Wang, 2017a). Even though ZJU does not have their own goals they still have 

specific ones to follow. Therefore, according to the authors, it might not be necessary for ZJU 

to have sustainability goals of their own to pursue sustainable development. Despite this, if 

ZJU wants to be a leading university in the field of sustainable development, the authors 

conclude that it could be important to have sustainability goals of their own. It could enhance 

the sustainable development at the university and influence the government of the Zhejiang 

province to aim higher concerning sustainability when they discover that it is a concern in the 

province. It could also affect other universities in the province to create sustainability goals. 

 

In Sweden there are national goals (Environmental objectives, 2016a) partly based on the EU 

directives (EU-upplysningen, 2016a). In addition to these, both AH and KTH has their own, 
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more specific goals (Tjernström, 2017; Häckner, 2017). Since the national goals are quite 

diffuse the authors believes that it is necessary for KTH and AH to have their own 

sustainability goals in order to pursue a sustainable development. For example KTH is aiming 

for Gold level of Miljöbyggnad certificating and AH has Silver level by default of new 

buildings, which indicates their level of ambitions regarding sustainability (Tjernström, 

2017). 

  

AH monitors all 62 buildings at KTH (Tjernström, 2017) while ZJU only monitors 150 out of 

500 buildings (Wang, 2017b). According to the authors, to monitor only 30% of the buildings 

might not be enough to get a clear image of the energy consumption of all the buildings. 

Conclusively, to get a correct view and reduce the energy consumption at ZJU the authors 

suggest that the university places sensors in all their buildings. This indicates which buildings 

are the most energy inefficient and could help to properly evaluate all the buildings.  

 

When ZJU is constructing new buildings, they can decide to build however they want at ZJU 

campus since they own all the buildings (Wang, 2017a). KTH do not own any of the 

buildings at KTH campus and cannot single handedly decide whether to build or not 

(Tjernström, 2017). There is always a discussion between KTH and AH when a new building 

is going to be built on KTH campus, and the authors believes that this might make it a bigger 

and possibly longer process at KTH. It might be easier for ZJU to add new buildings and 

rebuild old ones at their campuses than at KTH.  

4.2 Energy sources 

There are distinctive differences regarding what kind of energy sources ZJU and KTH uses 

and the conditions they have to begin with. At KTH campus, AH decides what energy 

sources they want to use in their buildings and therefore they can choose to only use 

renewable energy sources (Tjernström, 2017). At ZJU the energy originates from the national 

grid and they cannot choose what kind of energy they want to use, they have to use the 

energy available from the grid. Therefore, to be able to use energy from renewable sources 

they produce it themselves (Wang, 2017a). This means that KTH is able to use only 

renewable energy sources, while ZJU can only use the amount of renewable energy that they 

produce at the campus. A conclusion made from this is that the amount of sustainable energy 

that ZJU use is limited and even if they would like to use more renewables they cannot. For 
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ZJU it depends on how much the decisions makers want to invest in PV plants, SWH or any 

other renewable energy source.  

4.3 Evaluation systems  

The evaluation system used at KTH is Miljöbyggnad certification (Tjernström, 2017) and the 

system used at ZJU is called Three Star System (Wu, 2017). The result shows that these 

systems have the same purpose, which is evaluating different aspects of a building for 

making it a green building standard. A similarity between Miljöbyggnad certification and 

Three Star System is the time aspect to get a certification of a new building. Both systems 

evaluate the buildings after one year in operation to grant a certification. The buildings are 

valuated to confirm that the preliminary assessment of the building is the same as the 

completed one. The authors believes that evaluating the buildings after one year of use could 

give a better assessing than estimating the building directly.  

 

According to the authors the Three Star System lacks public information about the technical 

requirement details for the criteria’s comparing with the Miljöbyggnad certification. A 

conclusion made from this is that it can be difficult for a new actor on the market to know 

what to strive for and it is difficult to get an insight for the public what it means to have a 

certification if it lacks information. If the public is missing out on information it might be 

more difficult for them to make demands and improvements for the society. It might also 

limit the chance for the public to reach higher awareness regarding sustainability.  

 

Another difference between the two certifications is that some provinces, using the Three Star 

System, are offered funding’s by the government if a new construction is aiming for a two- or 

three-star certification (Bu, 2012). The authors believe that it is a great benefit to gain 

funding’s and it might increase the construction of buildings using Three Star System.  
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5. Future work 

There are a lot of possibilities to continue and extend this work. A more thorough analysis 

about the two countries prerequisites could result in more suggestions of improvement on the 

sustainability work at the universities. Even though this report gives an image of the 

sustainability work and a brief information about the prerequisites the authors considers it to 

be very important to fully understand and know how the countries works according to laws, 

culture and history in the matter to bring improvement suggestions that could be 

implemented. In order to gain a deeper knowledge within these aspects it is preferable to 

master the Chinese language, given that it was this project’s biggest challenge and problem. 

This report is not focusing on the social and ethical aspects of sustainable development, 

which is a suggestion for a future work. This could be interesting since there are cultural 

differences between Sweden and China.    

 

An extended analysis of pros and cons with the two countries or/and the two universities 

sustainability work could also be developed. A more thorough comparison between the 

different environmental evaluation systems could also be done to present improvements 

suggestions. 

 

Sustainability can imply a lot of things and this report only address a small part of it. Other 

sustainability aspects can be highlighted at the universities such as handling of chemicals, 

education, research, transportations and social environment. In that case new studies would 

be required.  
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Appendix A 

Interview with Johan Tjernström, Business Developer at Akademiska Hus. 

24/3 at 13:30-14:30 Berzelius väg 8, Solna. 

 

What do you work with and how you work with sustainability connected with KTH 

campus?  

I work as a business developer within energy including managing contracts for our energy 

suppliers and tenants, initiating new energy projects as well as energy business within our 

company. 

 

Akademiska Hus is one of Sweden’s biggest property owners and we exist at most of 

Sweden’s university areas. Having our own power grid as well as heating and cooling 

network enables us to choose our energy solutions, but we buy most of our energy in the form 

of district heating, district cooling and electricity.  

 

We have a tough energy goal to reduce our energy consumption, including our tenants’ 

energy usage, with 50 % from 2000 – 2025, which includes specific energy consumption of 

purchased energy kWh/m
2
. This means that we need cooperate and include our tenants in our 

energy work. 

 

What electricity supplier does KTH use?  

We purchase electricity centrally for the whole company, which includes the operation of our 

properties and electricity for our tenants. The electricity is purchased from two different 

power portfolio managers with 50 % from each supplier. About 20 % of the electricity is spot 

price and the rest is tied into contracts of one term to spread our risks. Then we sell the 

electricity to our tenants and which means they get very good price compared to if they 

would have to subscribe their own electricity contract. We have an exemption from the 

Electricity Act, which allows us to sell electricity to our tenants on campuses and universities. 

Normally, only the electricity suppliers and network owners may sell electricity. 

 

So your tenants can’t choose their own electricity supplier? 

No, we sell the electricity for the institutions. But now we are building some student 

residences at campus and they are exceptions and the tenants (students) needs to chose an 

electricity supplier and therefore sign their own electricity contract. In other words, we only 

supply the buildings that belong to the institutions at campus with electricity. 

 

From what sources does the energy come from? 

For heating and cooling we buy district heating and district cooling. We only buy electricity 

from renewable energy sources with a current distribution of about 40 % hydropower, 40 % 

biomass power and 20 % wind power. All electricity is origin labelled, which is a disputed 

instrument since it only currently serves as a redistribution for the existing renewable 

electricity. It’s only when the origin labelled renewable energy starts to run out, when the 
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demand exceeds the supply, the production will increase.  

 

Do you collaborate with any department at KTH? For example KTH Sustainability? In 

what way? Is their any other operator involved in the environmental work at KTH? 

On a daily basis we collaborate with the Environmental and Construction department at KTH. 

We also have on-going cooperation meetings with KTH and we help each other in various 

energy issues. This fall we will start an energy mapping of the real estates and the equipment 

used by the school. Previously, our energy mapping has mainly focused on the real estates 

but this fall we will, together with KTH, examine the equipment used by the school and their 

energy consumption in order to investigate where we can improve the energy efficiency. We 

are constantly working with energy efficiency measures in our buildings at campus, for 

example, replacing windows, improving the building envelope, replacing the heat recovery 

and installing efficient ventilation solutions. 

 

When you are about to choose materials and tech solutions for a new building how do 

you reason? 

For all new buildings we use a tech platform that contains our policies for the buildings and 

the technicalities around them, such as materials etcetera. Much of the policies are about how 

windows, ventilation and so on affect the energy use. We have a list of the technical 

requirements that new buildings have to fulfil. We also have a requirement that all of our 

buildings should have an environmental certificate from Sweden Green Building Council, the 

buildings should at least receive level silver. KTH have high demands on the environmental 

certifications of the buildings and therefore the properties we build for KTH are of level gold.  

 

How do you choose suppliers? Do you use some of the research and new techniques that 

are available at KTH?  

It depends, for example Undervisnings Huset (Instructional house), which is a cooperation 

between KTH and Akademiska Hus, is used for testing how the building is behaving from an 

energy perspective. There are sensors in the building that measures the temperature and 

moisture profiles. This is going to lead to a survey. A lot of our work depends on the 

ambitions of KTH. But I think we might take more initiatives ourselves, except from our 

basic demand in the technical platform and so on. We often adjust ourselves after the 

demands of the building companies but rarely bring initiatives of our own. For example I 

have discovered that we don't have any policies when it comes to heat recovery. I don't know 

if that is because it doesn't matter to us or if we don´t know which is the best solution. But 

building residences is in fact new to us and will surely evolve over time.   

 

So the demands of your customers are what matters most? 

Yes, silver is our minimum, but the customer often wants the building to be at gold level. In 

the future we may go towards gold as a minimum and our basic level when we are more 

accustomed to dealing with that level. It’s important to take into account the level of the rent 

so that our customer can afford a higher level. 
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How often do you perform supervision of your real estate? For example, at your website 

there was mentioned that you have regular oversight of the windows, ventilation and so 

on.  

We have operating staff that takes care of reported errors. They also do daily inspections of 

the properties. 

 

Apart from that we make energy analysis in order to identify where we need to make an 

effort by calculating how much it would cost us to replace, for example, a window. In other 

words we investigate the value of an energy saving activity. We also make long-term 

investment calculations and life cycle analysis. 

 

It’s our duty to increase the energy efficiency in our buildings but everything does not happen 

at the same time. When we rebuild one of our properties we can make multiple improvement 

actions. These actions will be added into our so-called annual energy plans. Then we must 

ensure that we have enough funding for the project before we decide to rebuild. Sometimes 

our tenants take part in paying for everything. KTH pays warm rent, which means that heat 

are included in the rent. In that case Akademiska Hus earns money on the cost-cutting 

activities, while activities for cost-cutting electricity and cold KTH need to co-finance the 

improvements.  

 

We update our energy plans once a year in the fall where we come up with plans for the next 

two years. 

 

Are KTH involved in the energy plans?  

It’s mainly Akademiska Hus that makes all of the energy plans. In some cases, for example 

when doing the energy analysis, we need to bring in consultants with help from KTH. 

 

Is Akademiska Hus the owners of all new buildings at KTH Campus? 

We own most of the buildings at KTH Campus, but not all of them. At some places we have 

granted the land to other companies, for example Einar Mattsson who has built Living Lab at 

campus and is therefore owner of the property. It’s the same for some of the new student 

accommodations.  

 

What does the sustainability work look like at Akademiska Hus? Do you have any 

special strategy except that your make your new buildings are supposed to achieve level 

silver? 

We have other sustainability goals as well. We have four fundamental sustainability goals. 

One of them is to reduce 50 % of the energy consumption, eliminate the carbon footprint of 

properties in service, which means that we are going to be carbon neutral. We haven’t decided 

when that will happen. Another quite obvious goal is to have a safe and accident free work 

area. Together with our tenants are we producing suggestions of sustainability improvements, 

how to manage waste disposal, safety, green surfaces, everything that is associated with well 

being. In connection with this are we setting concrete goals for every area and project. I have 
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not planned campus areas, properties developer does that.  

 

Are Akademiska Hus owned by the state? If so, do you follow the Swedish 

environmental goals?  

Yes absolutely, we follow the goals that the authorities setup. Our tenants are authorities, we 

have the same policies as any other authority.  

 

Do you collaborate with another authority, for example Swedish Environmental 

Protection Agency or Swedish Energy Agency  

Yes, indirectly. For example through research. We have a strategic partnership in sustainable 

relations with KTH. KTH has a number of strategic partnerships, how to supply the industry 

with labour or research in various fields. We have also a strategic partnership that contains 

sustainable questions, we are the property owners and we are supporting the research at KTH. 

We grant some properties, like Undervisnings Huset (Instructional house) to KTH for 

research purposes, for example energy research. When scientists at KTH seek contributions, 

for example from the Swedish Energy Agency, to conduct research we are co-financiers by 

leasing our properties or joining a reference group.   

 

On a organization level - how is the sustainability work being divided in your company? 

Are there more people responsible for sustainability other than you as a business 

developer for energy and Mia whose sustainability manager? 

We want sustainability to be something that runs through all of our business through 

planning, management and projects. We’ve got management systems and environmental 

coordinators to ensure that we deliver what we have planned and that we have a systematic 

approach when it comes to sustainability.  

 

We don’t really have a special organization for this, but it should always be included in 

current operation as I just mentioned and I really hope that it works as good as is should. 

 

What kind of data do you collect from the buildings at KTH campus? (for example 

electricity for different kinds of equipment, use of water, heat and cooling etc.). How is 

this measured and is it done in all the buildings on campus or just some? If only some of 

the buildings are monitored, how are they selected?  

We measure all the data you mentioned every hour of the day and this is made automatically 

in all the buildings.  

  

How often are the instruments to measure the energy data controlled and who are 

controlling them?  

We examine the measurements on a monthly basis. Errors or faults in the meters are 

controlled by our operating engineers and technicians.  

 

Do you have a system for controlling the energy use which makes it possible for you to 

manually adjust the ventilation, hot water, lighting etcetera or is everything adjusted 
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automatically?  

There are more or less advanced control systems for most of our buildings. I will not go into 

detail on the functions of the system but it is managed by our operating technicians. 

 

You mentioned that AH is a large buyer of energy but that you also produce energy at 

KTH campus. Are there any other energy source than solar cells that produce the 

electricity? How much of the total energy use do you produce yourselves?  

We have a small cogeneration turbine that is used for research purposes at Chalmers and we 

also have about 30 solar systems around the country. Together they produce about 1% of our 

total energy use.  

 

What is the total energy consumption of KTH campus every year? If it is possible, we 

would like to know the distribution of electricity and heat/cold.  

Every year KTH consumes 35 GWh for electricity, 28 GWh for heating and 13 GWh for 

cooling.  

  

You mentioned before that you have a list of the technical demands you have on new 

buildings. Could you share this list with us or describe what it contains regarding 

energy and sustainability? 

See the list below.  
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Appendix B 

Interview with Lina Häckner, Environmental coordinator at KTH Sustainability and 

Sustainability Office. 

Sent 4/4-2017, Received answer 20/4-2017. lhackner@kth.se 

 

What do you work with and how you work with sustainability connected with KTH 

campus.  

I work as a environmental coordinator at KTH which means that I mainly work with KTH´s 

environmental management system according to ISO 14001. That includes policies, goals, 

routines, educating the staff, audits and improvement projects that are primarily linked to 

campus. I also support the environmental representatives at KTH´s ten schools. Apart from 

this I also work a lot with projects connected to buildings, energy, campus and ecology, waste 

and business trips. 

 

What departments or people are involved in the environmental work at KTH Campus 

and what are their responsibilities, are they somehow connected to each other? 
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Regarding the environment and sustainability work on campus it differentiates from different 

areas and there are a lot of people involved. There is always from KTH Sustainability in 

charge of pursuing and monitoring our sustainability goals even if others are involved as 

well. In many cases, other departments are involved at KTH and often the landlord is 

involved if there are questions regarding campuses. 

 

Here are some examples: 

- Regarding waste, I operate and make suggestions, a project manager specialised at 

construction at KTH Sustainability is responsible for the environment where the waste 

management takes place, the local service department is responsible for the actual 

disposal of the vessels and the contract with the waste contractor and the landlord is 

responsible for household waste. 

- In general, I am responsible for the outdoor environment and ecology, energy, new 

buildings and rebuilding but the construction department at KTH Sustainability and 

the landlord are also involved. There are often more than one person from each 

department involved in projects.  

 

In what way do you collaborate with AH? Are there any other actors involved in the 

environmental work at KTH?  

We collaborate a lot with AH regarding work connected to buildings and the physical 

environment. This includes campus development planning and other investigations and when 

we are in need of new buildings or rebuilding of existing ones. Overall agreements and 

contracts goes through the Property Manager and the Environmental and Building department 

at KTH. Some specific projects are carried out together with different kind of departments 

and other actors outside of KTH, for example through different events held at KTH. In some 

specific investigations we sometimes need consultancy support from experts outside of KTH.  

 

Here is a document of our campus plans: 

https://intra.kth.se/polopoly_fs/1.466969!/KTH%20Campusplan%20L%C3%A5g_2014-02-

24NVNVNV.pdf  

 

When you are about to build a new property on campus, what demands does KTH have 

on Akademiska Hus (AH) (if they own the property) regarding materials and tech 

solutions for energy saving? 

KTH and AH has their own goals and guidelines and the level of ambition is always 

discussed. KTH aims for the Miljöbyggnad certification level Gold and AH has Silver by 

default, but this will always be a negotiation and dialogue between the landlords and the 

tenants.  

 

The ABE School´s office was the first Gold certified building on campus, the architecture 

building is Silver. Scientist have been pushing for the use of solar cells, sedum roofs and 

greenhouses at the new property of the SEED institution.  

---------------------------------------------------------------------------------------------------------------- 

https://intra.kth.se/polopoly_fs/1.466969!/KTH%20Campusplan%20L%C3%A5g_2014-02-24NVNVNV.pdf
https://intra.kth.se/polopoly_fs/1.466969!/KTH%20Campusplan%20L%C3%A5g_2014-02-24NVNVNV.pdf
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Additional questions:  

 

Since AH owns most buildings we have understood that they are responsible for the 

costs when a new building is being built or if a building is being rebuilt on campus. But 

are there occasions when KTH finance parts of it? What kind of occasions would that be 

and who or which department at KTH is responsible for that costs?  

If KTH wants to rebuild and the building does not need maintenance yet according to the real 

estate owners, then KTH pays for it. The school that makes the request is responsible for the 

cost. One example of a shared project is the rebuilding of KTH Entrance where Stockholm 

city, AH and KTH shared the costs since they all wanted the changes to happen. 

 

Tell us about the process and departments involved when a new building is being built 

or if a building is being rebuilt. 

Construction projects can be initiated by one of KTH’s schools or from the board of KTH. 

The Environment and Building Department MBA (where KTH Sustainability is included) can 

not decide if something is being built. The decision has to be made by the board of KTH 

based on research and recommendations from MBA. When the decision has been made, 

project managers at MBA is responsible for the construction project and the communication 

with AH. Apart from this, the people using the building are of course involved. 

Appendix C 

Interview with Jiajing Wu, PhD student Architecture Department at ZJU. 

7/4 at 14:00-15:30 Yuquan campus ZJU 

  

Tell us a little bit about yourself and what you do here at ZJU. 

Architecture Department is divided in three parts, design, history and technology. I am a PhD 

student at the Architecture department and I am doing my major in Architecture technology, 

focusing on energy consumption. We have come up with a monitor platform, based on 

Zijingang campus. The platform measures the energy consumption, light, air condition at 

“classic buildings”, lecture, research and office buildings at both Yuquan and Zijingang 

campus. We recorded the information on the monitor platform at Zijingang campus.  

 

Are you somehow involved in the environmental or sustainability work here at ZJU? If 

so - in what way?  

I am looking at the behaviour of energy use when it comes to the air conditions. I am focusing 

on several buildings in Yuquan and Zijingang campus. I have placed some measuring devices 

and an energy consumption recorder to measure the energy use of the AC, temperature and 

humidity in different rooms in the buildings. I am for example looking at this building and 

this room (a laboratory in the Energy department) and some other rooms in this property; 

student offices, teacher offices and laboratories. I am focusing on the energy use behaviour to 

find an optimization for the energy consumption.  
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Is the AC automatically, can it change after the temperature?  

No, this is a quite old building and the air-conditions can only be controlled manually, it is not 

centralized.  

 

Are your department responsible for the data collection of the whole Zijingang campus 

or just some buildings?  

The Architecture department has a collaboration with the LO, we built the platform so we can 

use the data that the LO has and they have the data that the Architecture department is using. 

The platform that we use are recording data from approximately 150 buildings on both 

campuses, mostly new but also older buildings.  

  

What type of data do you collect in  new buildings? For example electricity 

consumption, heat usage etcetera. Can you separate electricity from heat when you 

measure? 

The monitoring is mainly based on electricity and not on heat. We measure four or five kinds 

of sources, but we cannot separate heating from cooling because we use AC for both heating 

and cooling. Therefore we can only detect it as air conditioning consumption. We also 

measure lighting consumption and facility consumption.  

 

Do you know how this is measured?  

Several buildings have electricity meters installed in the outlets. But these meters are not 

installed in all the buildings, it might be more in the new buildings. Also, it might be more in 

Zijingang campus than here at Yuquan campus.  

We have some collaborations with LO so they might know more about what is monitored.  

 

Do you know the sources of the energy (electricity, heat and cold) at Zijingang Campus? 

How much of it comes from each source? The figures are rounded 

Coal 29 % and petroleum 17 % , natural gas 9 % and 45 % other.  

  

Who decides what energy source the campus is using and are you able to affect that 

choice? 

It is decided by the city. They want the energy use to be more sustainable. In 2010 the energy 

consumption consisted of approximately 46 % coal and now is about 29 % so they optimize  

energy use from renewable sources.  

 

Does Hangzhou have any particular goals, regulations or laws about energy?  

We have a national five year plan in China but also a five year plan in Hangzhou. This plan 

includes everything, not only energy use and electricity.  

They constantly want to optimize the energy structure and the use of clean energy and also 

reduce the use of fossil fuels such as coal, petroleum etc.  

  

Do they have any specific numbers they want to achieve? 
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I can't see any specific numbers only that they will keep on optimizing the use of clean energy 

and reduce the non-renewable ones.  

 

Who is responsible for doing regular controls of the buildings and their energy 

consumption? (For example checking the windows, ventilation etcetera) How often is it 

being done? 

Our school is quite a big one, so it has many departments, for example this research building 

belongs to a department, so if they want to have the building modified or reconstructed they 

can decide it by themselves. So each department has their own buildings and are responsible 

for check ups and regulations.  

 

When a new property is being planned and built - 

what departments are Architecture cooperating with at ZJU connected to energy 

solutions (electricity, ventilation, heat, cold etc.), environmental questions such as the 

effect on surroundings and sustainability in general? 

First of all, the department it self (architecture) will make all the decisions. They will find the 

designers themselves. We have to follow the national standard for new buildings, like 

windows and walls and so on. We want to build more green buildings in China. To do so we 

follow the Three Star System which divide green buildings into three categories: one-star, 

two-star and three-star building, to reach different kind of green levels. Then the department 

can use different kind of technologies to reach the desired level, there are different choices to 

make for different levels and buildings when it comes to ventilation solutions, materials and 

so on. 

 

Do you take the environment into account when building? Like the effect on 

surroundings, the ground, the animals, the ecosystem and such. 

Yes, the evaluation standard for green buildings (the one, two and three-star levels) for the 

different kinds of buildings in this province (Zhejiang province) such as public and residential 

buildings includes documents with rules and policies that the architects must follow. They 

cannot break the balance of the environment, they need to follow these policies before 

building.  

 

What kind of environmental/energy/sustainability policies or goals do ZJU/Architecture 

have? 

All the new buildings should be at least a one-star green building. But if the department want 

to have a two or three-star standard they have to decide it by themselves. The cost of the 

construction will increase for a two or three star building. To gain the amount of two and 

three star buildings are you getting a contribution from the government. For a two star you get 

45 Yuan/sqm and for a three star you get 80 Yuan/sqm. The contribution is different for 

different provinces. It costs around 1200 Yuan per sqm to build a building like the energy 

department building.  

  

What regulations and laws do you need to follow?  
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We are following the 5 year plan, it is not a law just a plan. If we build something new we 

should follow the standards and regulations, that doesn’t belong to the 5 year plan. We don’t 

have to follow it exactly. In China we have all kinds of regulations for different buildings, 

school buildings, office buildings etcetera. We can modify the standards of an old building so 

it follows the standards of a new building. There are a standard and code, the code are similar 

to the law, for example showing how it should be built, how wide the doors should be 

etcetera. A standard is more about the energy consumption etc.  

  

Appendix D 

Interview with Limin Wang section member of Energy Conservation Office, a part of 

Logistic Office at ZJU. 

18/4 2017, 10:00-11:30 at Zijingang campus ZJU.  

 

What do you work with and what does LO do here at ZJU? 

LO is responsible for the Energy Consumption Monitor Centre system, which includes 

collecting data, monitoring and controlling the energy and water system at ZJU. The LO is 

managing all the buildings, the supermarkets, dorms, cafe’s and hospitals on the campuses. 

This department can therefore regulate the energy consumption through the system. 

 

Are the LO somehow involved in the environmental or sustainability work at ZJU? If so 

- in what way?  

We are following the national goals, the provincial goals and the Hangzhou goals. Everyone 

of these are a Five-Year plan. The university is increasing the people on campus and have 

decreased the energy use per capita by 10 % the last 5-years. According to the current Five-

Year plan for Hangzhou, one goal is to decrease the energy use with an additional 10 %. 

 

Who decides what energy source the campus is using and are you able to affect that 

choice? Does ZJU produce their own energy? 

The LO can give suggestions and decide what kind of energy sources the university will 

produce but they have to report this to the Central Admissions Office. ZJU is not owned by 

the government, like KTH, it is a company. We use hydropower, natural gas, coal, etc., as 

energy sources. We mainly use heat pumps for heat and water. We produce all the steam 

ourselves and the energy from PV plants at the campus. Apart from the PV plants and steam, 

we buy energy from the national grid. We cannot choose what kind of energy we will get 

from the grid, which is owned by one company. We are planning to increase the PV plants, 

many companies are interested in having their PV plants on the university. But the 

department that make this kind of decisions is the Central Admissions Office.  

 

What type of data do you collect in your buildings? (For example electricity 

consumption, heat usage etcetera.)  
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We collect data that is based on more than 5500 sensors of energy consumption connected to 

electricity, water and steam usage. This is an real-time monitoring and control of the water-

supply, steam through pipes for the restaurants and for the animals at the medicine school, air 

conditioning, street lamps and renewable energy system (PV). We have been collecting data 

for this database since 2009. This database and system shows an integrated network of 

information, control, energy, materials, electrical engineering, internet of things and other 

pioneering technology. Our hot water system combines air heat pumps with solar heat pump 

collectors and the water are being stored in large tanks.  

 

The electricity use has three main sources of consumption at the moment which is, power 

outlets (mainly lightning) 31,74 %, power equipment consumption 16,12% and electricity for 

special experiment and laborations 18,36 %. Our control panels has different scheduler for 

different times a day and for summer and winter time. It also differs from different kind of 

building.  

 

Do you collect data from all the buildings at Yuquan and Zijingang campus or just some 

of them?  

We have more than 500 buildings at our five campuses in Hangzhou. We are monitoring 

around 150 of the buildings, which is the ones with the highest energy consumption. The data 

collection method is the same for all the campuses. 

 

Who is responsible for doing regular controls of the buildings and their energy 

consumption? (For example checking the windows, ventilation etcetera) and how often 

is it being done? 

We investigate all instruments and buildings every summer with the help of hundreds of 

students. They check all the monitored buildings, each component and electricity equipment. 

We have special staff that controls the equipment every week to ensure that they work as they 

should.  

 

Is the LO involved somehow when a new property is being planned and built or when 

the building is being modified?  

If ZJU wants to built a new building it is always UAD that is in charge but they cooperate 

with the Logistic Office. The LO takes a part in the new construction by being responsible for 

the energy and water system.  

 

We have understood that ZJU has a standard for green buildings (the three-star 

system)? Does the school have recommendations of how many stars a new building 

should have?  

From last year in Hangzhou all new buildings has to be one-star buildings at least. In the new 

campus the new buildings are 1 star. If it should be more stars it have to be discussed by the 

people in charge. 
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---------------------------------------------------------------------------------------------------------------- 

Additional questions via email 
Interview with Limin Wang section member of Energy Conservation Office at ZJU. 

Sent 20/4 2017, Received answer 24/4 2017 wanglm@zju.edu.cn 

 

What is the annual average of energy consumption for the five campuses divided into 

electricity, water and steam? If it is possible to divide electricity into different types of 

equipment then please do that as well. (could you please send us a picture of this on the 

screen as well?) 

The average energy consumption of the five campuses is 150 million kwh, with a total of 3 

million cubic meters of natural gas, the total water consumption is 3.536 million tons. 

 

Can you also send us the average consumption for the five campuses in the same way as 

the question above but for a hot summer day and a cold winter day? (could you please 

send us a picture of this on the screen as well?) 

Boiler 2.1 million cubic meters, 1 million cubic meters of kitchen equipment, electricity 

consumption accounted for about 10% of lighting, air conditioning, about 40%, power 

equipment and experimental equipment accounted for 40%. 

 

Does ZJU have any energy or/and sustainability goals? For example decreasing the 

fossil energy consumption and increasing the fossil-free? Are there any documents or 

internet page where we can read about ZJU´s energy or/and sustainability goals? 

http://xwfw.zju.edu.cn/gfxwenjianku.php?cmd=chakan&id=41433 

 

The average consumption data for five campuses on a single day  

 
 

This is the long-term goal for the school, but no specific quantification, the logistics 

department has its own annual indicators, it is not public. 

 

http://xwfw.zju.edu.cn/gfxwenjianku.php?cmd=chakan&id=41433
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You told us that ZJU produce some of your energy yourselves, and that it comes from 

PV plants - how much of the total energy consumption corresponds to this? 

Zijin Hong Kong's current annual PV generating capacity is about 60,000 kwh 

 

Can you send us how the energy is divided in different energy sources?  

Such as canteens, before the main use of natural gas as fuel, electric heating, supplemented by 

the transformation, the proportion of natural gas decreased, the proportion of electricity 

increased. 

Appendix E 

Interview with Jinghua Wang, Professor/Chief Engineer at the Architectural Design & 

Research Institute of ZJU. 

21/4 2017 at 09:30-11:00 Xixi Campus, ZJU. 

 

What do you work with here at ZJU? 

This building is just one of many that we work with on this campus and others. We have a 

new construction project in Zijingang campus, only half of  the project on that campus is built 

the rest is under construction. I am part of the designing group at the project. On other 

campuses we redecorate and rebuild old buildings. I am the Chief Engineer of the University 

buildings.  

 

So this department is responsible for rebuilding old buildings as well as new ones?  

We are only responsible for the design. There are special construction companies that does 

the actual building.  

 

In what way do you and your department work with sustainability? 

Our building is equipped with different types of sustainable solutions. We have reflection 

glass on the windows to decrease the heat inside from the sun. We have automatically 

marquise on the windows and we have installed solar plants on the roof, solar vacuum glass 
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tubes, it is a glass tube with aluminium in it, they are very effective since they are cylindrical. 

The area of solar plants are 80 m
2
. In the basement we have natural lighting provided directly 

from sunshine. We store rainwater and condensation water in tanks to provide the plants with 

water during the summer when it doesn't rain. We have also installed smart lightning system 

in the rooms, sensors, to save energy.  

 

How much liberty do you have when it comes to the design? 

We have national laws to follow when it comes to designing the building and everything is 

compared to the cost. We have three patterns we follow when it comes to designing new 

buildings. The first pattern is called Passive and it means that some installations like windows 

and isolation are passive. The second pattern is Active and it means that smart systems are 

used and makes it active and the third pattern incorporates sustainable technology.  

 

What decides what technologies you use when you build new buildings? 

The designing is happening in two steps. The first one is to establish the main functions of the 

building and the second one is to incorporate energy saving technology. For old buildings 

there is a different method because those buildings already have their shape, height and so on. 

So what we do then is to incorporate passive technology like windows, isolation and doors. 

We can also install automatic blinds on the windows, which also is a passive pattern. On new 

buildings on the other hand we can build any shape we want and also incorporate sustainable 

technology in the building progress.  

 

Who decides what kind of building is going to be built and what star (in the Three star 

system) that building is going to have? 

There is always a balance between cost and benefit. Before we design the building we 

calculate how much benefit we can get from the building and then we calculate the cost. 

There are no national requirement to have any particular star when building, but the 

government of the province has a standard. The requirement from the province is two stars. 

This applies only for new buildings, not old ones. Especially if the investors are the 

government it is important to follow the standard. Compared to the national regulations this 

province is very strict. 

 

When you are designing a new building for a department, do you decide everything 

about the building or does the department have a say? 

Before we design and build we have to fully consider the purpose of the building and the 

department gives us their requirements. Then the design team gives a proposal and discuss 

that with the department. The decisions are made together.  

 

Do you cooperate with any particular departments besides the one that is going to work 

in the building? 

We corporate with different departments if some special technology is being used. For 

example we cooperate with the energy department if there are any special requirements and 

cases. But usually they don't have to cooperate with any other departments, we have all the 
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expertise we need.  

 

What kind of sustainability goals and policies do you have apart from the Three Star 

system?  

The Three Star System is only recommended but there are special national standards for 

residential buildings and for public buildings that we have to follow. Our university does not 

have any goals or regulations of our own, only the national ones. According to the national 

standard simulations have to be done to buildings to see what the energy consumption is.  

 

Do you take the environment into account when building? Like the effect on 

surroundings, the ground, the animals, the ecosystem and such. In what way? Do you 

have regulations for this?  

There is a consulting company that takes care of such things before we do any construction. 

They make reports to a unit of the provincial government called Zhejiang Environmental 

Protection Bureau to get a certificate to make sure that we can build there. We do it on every 

building, if we build a new one or rebuilt. The company evaluates many aspects, noises for 

the surroundings, wastes etcetera.  

 

When a building is built or modified who is responsible for the costs? Is it up to each 

department or is it the school that pays? Who pays for the design, materials and such? 

There are different types of departments. The UAD are a company that belongs to the 

university, we can provide ourselves. But the other departments, research departments like 

the ED, costs money and doesn’t have any income, they get paid by the university.  

 

The government gives a budget to the university and then the university divides the money. 

For example, if the Energy Department are building a new property or rebuilt they get the 

money they need from different resources. Some money from the university the rest of it 

from companies and sponsors and maybe a part comes from the provincial government, if the 

purpose of the building is of their interest.  

 

Does the UAD own the buildings or who does? 

Every building belongs to the university. The company UAD belongs to the university so 

even this building (the UAD building) belongs to the university.  

 

Does ZJU encourage to rebuild old buildings and make them more energy efficient or to 

build new ones?  

The university itself does not encourage sustainable technology and green buildings on 

campus but the province does and they have policies for this where the school receives 

funding for different levels of green building. Our province also encourages, by standard for 

an office building, the energy consumption from renewable sources to be 5 kWh/m
2
/year, 

which corresponds to 5-8 % of the total energy consumption. In order to reach this we need to 

produce energy. For our new buildings the school produce about 8 % of the total energy 

consumption ourselves, which consists of PV plants and hot water supply from solar plants. 
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Renewable energy sources from the grid consists of nuclear power, wind power, solar power 

and tide power.  

 

Does ZJU have any specific ambitions for the future when it comes to sustainability? 

Old buildings will be reconstructed according to our own ambitions while our new buildings 

must be constructed according to the regulations from our provincial government, currently 

the two-star standard. But our ambitions are to be even better than this, to aim for three-star 

green buildings. 

 

What does Central Admissions Office do? 

Central Admissions Office consists of several directors from different departments and one of 

the Vice-Presidents for the university. You could compare it to a board that makes decisions 

about the departments.  
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