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Executive Summary

Over 25% of China’stotal energy is used in buildings, and thisfigureisrising rapidly.
Residential electricity use has climbed by at least 10% per year for the past ten years,
and 73% of China s electricity is generated by coal. In Shandong Province, coal
generation accounted for 99.99% of electric power generation in 1998 (CETP, 1999).
Both the proportion and magnitude of building-related energy useisrising sharply as
China pursues massive urban development projects, and as consumers buy larger
apartments, demand more comfort and own more appliances (World Bank and
CIDA). This phenomenon, coupled with China’ s commitment to reliance on coal for
the foreseeable future, makes China’ s building sector one of the most important future
greenhouse gas sources on earth. Policies and standards for building energy efficiency
exist in China but are not effectively applied. Therefore this sector has a great deal of
potential for GHG reductions.

This TEAM project is promoting energy efficient building design in Chinathrough
demonstration projects, professional training and introduction of energy simulation
and GHG calculation software as a decision tool for building design, energy policy
development and code compliance.

- One demonstration project (Pilot A) was a courtyard apartment building set in
an historic district in Qingdao for which a neighborhood rehabilitation plan
was produced in 2001 (ICSC-Commonwealth-CIDA), and where the city real
estate development company is currently investing in urban repair and
improvements.

The second demonstration project (Pilot B) isa solar heated student dormitory
at the new campus of Shandong Institute of Architecture and Engineering in
Jinan, the capital of Shandong Province.

In this TEAM project, actual greenhouse gas reductions will be achieved through the
energy efficient demonstration buildings. Future potential reductions will be made
possible by influencing the energy design practice of developers, architects and
engineers, introducing energy efficient building components and equipment from
Canada, and introducing energy simulation tools to assist designers and code
authorities in assuring compliance with energy standards.

The project starting date was October 1, 2001 and the completion date of the TEAM
contribution was March 31, 2004. Construction of Pilot B will be completed in July,
2004.

To March 31 2004 the following activities have been completed:
MOU'’ s were signed with city and regional government authorities and
educational ingtitutions;
Assessment missions, detailed work plans and detailed analysis of existing
buildings and sites were undertaken;
A full partnership was developed for the training seminars with the Qingdao
Building Energy Saving and Wall Material Innovation Office, the local energy
code authority;
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Two demonstration energy efficient building projects (Pilots A& B) were
designed by the Canadian consultants and Chinese partners, complete with
energy analysis;

A study tour to see Canadian energy efficient building technologies and
heritage conservation by a multi-stakeholder team from Qingdao was
completed.

An assessment and report on the potential adaptation of Energy Efficient
Software for Chinese professionals was compl eted;

An integrated design workshop with a multi-stakeholder group was used to
design Filot B;

Construction of Pilot B was begun and the shell nearly completed. Pilot A was
delayed due to circumstances outside of the control of the partners;
English-Chinese training materials were prepared for two training seminars on
Energy Efficiency in Buildings;

Two seminars were given, each over athree day period, to atotal of 235
building industry professionals, students and government officials;

As part of acertification program, participants in the second professional
development seminar received training certificates;

Training materials were prepared for training of Chinese professionalsin the
use of EE software, trandating menus and other information into Chinese

A training workshop on EE software was delivered to 25 participants,
Canadian EE equipment was chosen for Pilot B and a number of important EE
design suggestions were accepted by the Chinese builders; and

Export of Canadian solar technology and ventilation equipment was
confirmed.

Further activities to complete construction of Pilot B and supervise the installation of
EE equipment will be conducted over the next several months financed by partner
funds.

There are three types of greenhouse gas reductions associated with this project:

1) Actual. Measurable reductionsfrom the reference (baseline) building for the
demonstration projects

2) Projected demonstration influence effects. Projected greenhouse gas
reductions from the effects of professional exposure to the demonstration
projects

3) Projected training and energy simulation effects. Projected greenhouse gas
reductions from the professional uptake of energy efficient building designs,
energy efficient technologies, and energy simulations due to the seminars.

The actual greenhouse gas reductions for the pilot projects were measured by energy
simulations of the energy efficient pilot buildings as compared to reference buildings.
As construction of Pilot A has been delayed, only the GHG emissions from Pilot B
have been considered in thisreport. Pilot B will be fitted with individual metering so
that, over time, monitoring of utility usage can test the results and compare them to
the standard building.

The projected greenhouse gas reductions are based on very conservative assumptions
about the regional advances in energy efficient design and code compliance that may
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be expected from the exposure to the pilots and seminars. They are projected only for
the retro-fitting of standard dormitories by the University which has constructed Pilot
B and the projected take-up in Qingdao related to existing residential building stock.
No new construction nor commercial applications have been included, nor do the
projections go beyond the campus or city. These most conservative effects are likely
to be enhanced by increasing code enforcement, supported by the TEAM partnership

with local code authorities, and by actual market drivers such asincreasing utility
rates and use of heat metering.

Additional greenhouse gas reductions would be projected for Pilot A because of the
decision to rehabilitate rather than demolish and rebuild the subject property. GHG
savings could be anticipated from reduced transportation (disposing waste and
shipping new materials) and reduced fabrication of new materials. These reductions

have not been calculated in the tables that follow.

Greenhouse gas reductions by 2005 expected from this TEAM project are:

Summary Table 1. Actual, 2005 scenario for demonstration projects
Envelope | Solar air | Solar air | Solar Solar Total
savings energy GHG water water GHG

Actual | ref.to delivered | reductions | energy GHG reduction
basecase | GJlyr Tcoo/ yr delivered | reductions | Tcoy/ yr
Tcoy/ yr GJlyr Tcoy/ yr

Pilot A | Not NA NA Not NA Not
completed completed completed

Pilot B, | 105T/yr |261GJyr |425T/yr | 209GJyr | 816 T/yr |229.1

SDAI for 72 Tlyr

dorm rooms

(T/ 1.46 0.59 113 3.18

room) | T/rmlyr T/rmlyr T/rmlyr T/rmlyr

Summary Table 2. Projected, 2010 scenario, Pilot B effects—
retrofitting of existing dormitories on SDAI campus
Greenhouse gas reductions by 2010 expected from this TEAM project, based on 3
uptake rates of the solar air and hot water systems as retrofits to the 2428 rooms in
Phase | dormitories (completed 2003) on the SDAI campus. Assuming no envelope

improvements are made:
Envelope | Solar air Solar Total
savings GHG water GHG
Scenario Projected | ref. to reductions | GHG reduction
for 2428 | basecase | Tcoo/ yr reductions | Tcoy/ yr
rooms Tcoy/ yr Tco/ yr
Conservative | SDAI 0T 717 T lyr 137.6 438.3
Campus Tlyr Tlyr
dorms, 5%
uptake
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Medium SDAI oT 286.6 T/yr | 550.3 1066.1
Campus Tlyr Tlyr
dorms, 20%
uptake

Optimistic SDAI oT 716.0 T/yr | 1375.9 2321.6
Campus Tlyr Tlyr
dorms, 50%
uptake

Summary Table 3. Projected, 2010 scenario, training program
effects, retrofitting of existing residential building stock in Qingdao
Greenhouse gas reductions by 2010 expected from this TEAM project, based on 3
uptake rates of the residential energy efficiency improvements taught in the seminars
and improved energy code compliance. Qingdao’s 10,000,000 M2 of apartments
served by district heating typically consume 221,600 T of heating coal per season
(Qingdao Centec, 2003). At 2.45 T CO,/ T coal, heating coal alone accounts for
about 543,000 T CO,. Reasonabl e savings from envelope improvements (window
upgrades, weather sealing etc to current code) to Qingdao apartments are from 18% to
32%. 26% was chosen. This scenario assumes that heating controls and metering are
installed as planned, so that there will be motivation for envel ope improvements. No
GHG credits for controls and metering are counted, though they might contribute
another 20%. Although the TEAM project provided support for the metering program,
itisnot adirect result of the TEAM project.

Qingdao’s 10 mil | Draft sealing Window Total GHG
Scenario M? apts. on improvements | improvements | reduction
district heat (11%) Tcoo/ yr | (15%) Tcoo/ yr | Tcoy yr
Conservative | 1% uptake 597.2 868.7 1465.9 T/yr
Medium 4% uptake 2388.8 3474.7 5863.5 T/yr
Optimistic 12% uptake 7166.5 10424.1 17590.6 T/yr

* Note: these are preliminary results pending calculation review. (03-2004)

Conclusions

This report concludes that the project only partially met the objective regarding GHG
reductionsin one of the two demonstration projects (Pilot A) due to circumstances
beyond the control of the partner organizations, and fully met the objectivesin Pilot
B.. It also concludes that the overall project (including the study tour, training
programs and design workshop) was very successful in overcoming attitudinal
barriers to energy efficiency and green building design.

Based on this, the report suggests that the involvement of the institutes and
universities in Shandong province could be exploited considerably to influence
China’s commitment and ability to reduce GHG emissions. The personal relationships
have been built, the groundwork of understanding has been laid, the demonstrations
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provide live evidence and the opportunity and willingness to continue is there. Much
of the devel opment costs have been covered. For a modest investment (to cover time
and travel to maintain momentum) extended over afew years, it is possible that the
entire Shandong I nstitute campus could become China sfirst green campus,
showcasing Canadian energy efficient design and equipment. The need to scale
demonstrations up and out is common to projects such asthis. Particularly in a
country as complex as China, where personal relationships are crucial to success,
continued commitment is needed and will pay off in a cumulative manner.

Likewise, although GHG reductions are not at present a specific objective of energy
improvements to the Qingdao residential stock, there will be predictable GHG
reductions from such improvements. The relationship with the Qingdao Building
Energy Saving and Wall Material Innovation Offices and the Construction
Commission provides an opportunity to build their capacity to develop and implement
policies and regulations to reduce GHG emissions. Canadian support for metering and
pricing initiatives and the establishment of ESCOs would be highly effective.

Recommendation: That Industry Canada, DFAIT and NRCan build on the
success of the project in overcoming attitudinal barriersand assist in finding
CDM or climate change linked funding (or other Kyoto mechanisms) to:

1. assist thelnstitute to scale up the project and design its other new
buildings as a model of Canadian/Chinese design and ener gy efficiency,
and

2. build the capacity of the provincial and local Building Energy Saving and
Wall Material Innovation Offices and the Construction Commission to
implement policies and regulationsrelated to energy efficiency and GHG
reductions, especially in the area of metering and establishing ESCOs.
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1.0 TEAM Project Description

1.1 Introduction

China has built 4 billion square metres of new buildings in cities in the period 1990-
1998. During this same period the average apartment size nearly doubled and the
degree of space conditioning and appliance ownership multiplied as well. Though
national policy in 1995 was to reduce energy consumption in buildings to 50% of
1981 standards through a new energy code (China JGJ-26-95), thereislittle evidence
that efforts have been successful (World Bank, 2001). Over 25% of China’s total
energy isused in buildings, and thisfigureisrising rapidly. Residential electricity use
has climbed by at least 10% per year for the past ten years, and 73% of China’'s
electricity is generated by coal. In Shandong Province, coal generation accounted for
99.99% of electric power generation in 1998 (CETP, 1999). In addition 170 million
tonnes of coal (130 million tce) is still burned annually for residential space heat.
Chinais rapidly developing new building stock that is becoming one of the world's
most significant sources of greenhouse gases. The knowledge and technology exists to
build energy efficient buildingsin China, but it is not being effectively applied.

Per capita energy consumption and emission
of CO2 comparing cities and provinces in China

ton

N O Per capita energy consumption 1
-_! B Per capita COZ emission
2 =
B I .
. /m Vm VM
Eeiing Tianjing Jiangsu Guangdang Shangha Average of

whaole Chna

This project aims at reducing GHG emission, and avoiding future growth in GHG
emissions by transferring Canadian expertise and technology in the fields of energy
efficient building rehabilitation, energy efficient building construction, and
sustainable urban design, by means of two demonstration projectsin a high profile
mixed-use tourist region in Qingdao.

In consultation with the stakeholders in China, the project objectives were further
refined as: to improve energy code compliance and advance the practice of energy
efficient building construction and retrofits in Qingdao and the Jinan region.
Furthermore it isto provide government agencies and technical professionals with
simulation tools to calculate energy savings potential and greenhouse gas reductions
for the building sector.

Asidentified in Schedule A of the contract, the demonstrations “will provide real
examples of innovative principles and technology that can be used to overcome and
inspire similar projects throughout China, thus overcoming some of the attitudinal
barriers to adoption of new technologies and design.”

This project is based on the premise that the introduction of energy efficient
technologies into a developing country must be accompanied by a substantial training
and demonstration effort in order to successfully influence the industry sector. Thisis
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particularly true in China where massive urban development projects are being
undertaken with very little effort to incorporate energy efficient principles, or even to
comply with existing codes and standards. In short, a*“culture” of energy efficiency
awareness and improved practice must be built where very little now exists. In this
regard, the GHG reduction potential of this project is more indirect and difficult to
measure than it isfor a smple technology improvement. It is, however, alarge
potential and a critically important matter for China’s future energy sustainability and
for global climate change.

This TEAM project isfor two building energy efficiency demonstration projects,
energy efficient building design training (certification) and energy simulation
software transfer. The demonstration projects are based in the Cities of Qingdao and
Jinan, in Shandong Province, China. These build on the work completed in 2002 by a
CIDA INC sponsored project: The Zhongshan Road Neighbourhood Rehabilitation
Project; Planning and Feasibility Sudy, and several previous projects sponsored by
CIDA, UNCHS (Habitat), Industry Canada and CMHC. The training programs are
also a central feature of Industry Canada’ s Sustainable Cities Initiative in China.

The building demonstration projects are supported by funds allocated from the City of
Qingdao, through the Zhongshan Real Estate Development Company, and the
Shandong Institute of Architecture and Engineering for purchase of Canadian energy
efficient equipment and services, for relocation costs and for construction.
Furthermore several municipal and provincial agencies are providing staff support and
hosting training events at their expense.

TEAM funds are being used to implement the “value added” energy efficient design
and technology demonstration parts of the projects as well as support the study tour,
professional training and software tool s adaptation.

Greenhouse gas reductions are generated three ways in this project:

Actual. Measurable reductions from the reference (baseline) building for
the demonstration projects, using only Pilot B. These are modest amounts.
Projected demonstration influence effects. Projected greenhouse gas
reductions from the effects of professional exposure to the demonstration
projects, using a projection limited to the retrofitting of existing
dormitories on the same campus as Pilot B. These are large potential
amounts

Projected training and energy simulation effects. Projected greenhouse
gas reductions from the professional uptake of energy efficient building
designs, energy efficient technologies, and energy simulations due to
participation in the seminars and dissemination of the training materials.
Though the seminars and software training presented information
applicable to new and existing buildings, both residential and commercial,
only the potential GHG reduction effects from improvements to the
existing, regional, residential stock in Qingdao were projected. These are
large potential amounts
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The project starting date was October 1, 2001 and the completion date of the TEAM
contribution was March 31, 2004. Construction of Pilot B will be completed in July,
2004.

The project milestones were:
- Completed design for Pilot A (6-12 Pingdu Road, Qingdao). Construction

delayed by Qingdao Planning Bureau.
Integrated design workshop introduced to University as multi-stakeholder
participatory process for Pilot B.
Completed design for Pilot B, (Wing of Student Dormitory, Shandong
Institute of Architecture and Engineering, Jinan). Building now under
construction.
Energy simulations and design reports for Pilot B completed. Canadian
technol ogies chosen and import arrangements made for them.
Multi-stakehol der study tour to Canada to view energy efficiency and heritage
conservation projects.
Review of Energy Efficiency Software completed. Adaptation of EE4 and
RETscreen introduced in a software training program for Chinese building
professionals.
Complete seminar presentation materials and background papers for two sets
of seminars on Energy Efficiency in Buildings developed. Two training
seminars held for planners, architects, engineers, construction professionals
and government officials, leading to the presentation of Certificates to those
attending the second, in-depth seminar.

The project deliverables were:
- Workplan
Assessment Mission
Building Design
Study Tour
Stakeholder Committee
Certification Program
Energy Efficiency Software Adaptation
Purchase of Energy Efficiency Equipment
Project Management

1.2 Project Siteand Concept

The sitefor Pilot A isthe city of Qingdao, a coastal city with a greater-civic
population of 6 million. Shandong Province has a population of 88 million. Qingdao
is one of the more economically successful, mid-sized citiesin China It has shipping,
heavy and light industry, high tech, and alarge tourism element due to the popular
beaches and nearby Laoshan, one of China s famous sacred mountains.

The specific neighbourhood for the Pilot A demonstration project is the Zhongshan
Road area, a historic district with a strong European influence. This areawill be
rehabilitated over the next decade by a city-owned Real Estate Development
Corporation. The rehabilitation will combine historic preservation with business and
tourism development and upgrading of the housing stock. The site offers the
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opportunity to combine energy efficient building rehabilitation/renovation and new
construction that is sensitive to the context.

The Pilot B Demonstration project is a new student dormitory at the Shandong
Institute of Architecture and Engineering new campus in Jinan (SDAI has recently
achieved full University status). Jinan is the capital city of Shandong Province and is
located in a plains area approximately 150 km inland from Qingdao. The climateis
dry and sunny; an excellent opportunity to demonstrate advanced solar space heating
and domestic hot water systems. The pilot B building is alaboratory for the solar
design research interests of the university and will not only influence the students, but
the University Design Institute which is responsible for many buildings and other
campuses in China.

2.0 Project Design and Strategy for GHG Reductions

2.1 Project Functions

Dissemination by demonstration
In Canada there is a strong tradition of demonstration projects as educational
tools for the building industry. The first few demonstration houses for the R2000
or the Healthy Home programs influenced policy, regulations, technology
development, builders, public interest and confidence far beyond their small
numbers. Demonstrations are known to be a very effective way to showcase
advanced design and technologies, and to influence public thinking and
professional practice. The R-2000 program grew from afew houses to many
thousands in a decade, and today a conventional, energy code compliant housein
Canadais much closer to an R-2000 standard than it was in the past.

Pilot A
The Pilot A, 6-12 Pingdu Road was designed to provide several kinds of energy
efficient building experience for the Qingdao Zhongshan Real Estate
Development Company:
0 Historic rehabilitation with energy improvements of older buildings
(street section of courtyard)
0 Replacement, in-character with energy improvements of older
buildings ( side sections of courtyard)
o Introduction of new, energy efficient buildings into the historic setting
(back section of courtyard)
o0 Useof insulated wood frame systems, improved weather envelope,
improved heating and ventilating systems and controls and energy
metering.
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Figl& 2
Pingdu
Road
Design

Fig3
Pingdu Road. new
ground plan
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Pilot B

Pilot B isa2290 M2, 72 room wing of adormitory at the new campus of the
Shandong Institute of Architecture and Engineering. Itisaredesign of a
“standard dormitory” used elsewhere on the campus, introducing advanced
energy performance, materials and systems, and showcasing Canadian
technologies. The project is designed as a working laboratory for the solar
research interests of the university. It will:
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0 Beover 90% solar heated and use about 24% of the total energy of a
standard dormitory

0 Use Canadian solar-air-heating technology and exhaust ventilation
systems

0 Use high performance windows supplied by a Canada/Chinajoint
venture company and insulation

0 Use advanced heating controls and energy and water use monitoring

0 Expose thousands of students, government officials and practicing
professional s to advanced energy design

o Provide an example for the university Design Institute that is
transferable to their other campus designs

Fig4
Jinan dormitory
standard building

Fig6

Dormitory south elevation showing

modified windows, shading devices,
solar air collector and thermal stack.

Fig5
Jinan dormitory new plan,
redesigned for solar access

Demonstrating conservation of existing buildings and materials.
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The Pingdu Road demonstration project involves conserving materials in existing
buildings, especially clay brick and roof tile. These are materials whose
production is energy intensive, particularly in Chinawhere they are made by small
scale, inefficient industries. Conserving these materials by reuse captures their
embodied energy and reduces landfill waste. See Upstream Activities for
embodied energy discussion.

The approach of using rehabilitation and renovation rather than demolition and
new construction achieves further energy savings in reducing transportation costs,
and the consequent production of GHG emissions from trucks. This approach
reduces the amount of solid waste that must be transported to landfills, and also
reduces the amount of new building materials that must be transported to the
construction site. Thistype of construction may also reduce the amount of heavy
equipment burning fossil fuels, although this last item is relatively minor.

Dissemination by education
Professional training seminars on energy efficient buildings and sustainable
community are a key part of the project. Their purposeisto:

o reach policy makers and regul ators, developers and construction
companies, practicing architects and engineers, and technical
specialists.

0 provide abasic background knowledge of the global environmental
issues that drive sustainability

0 provide basic knowledge of the social, environmental and economic
principles of sustainable community design, with examples

0 provide knowledge of the principles of sustainable building design,
with examples

0 provide knowledge of the basics of building science and durable
building envelopes

o provide detailed knowledge of energy design and high performance
heating and ventilating systems

0 provide information on renewable energy systems

0 introduce Canadian energy simulation software and train users.

The Chinese partners in the seminar development and presentation are:

o0 The Qingdao Building Energy Saving and Wall Material Innovation
Office

0 The Qingdao Construction Commission

0 The Shandong Construction Bureau, Jinan

0 The Shandong Institute of Architecture and Engineering, Jinan
(President Wang Chongjie and Prof. Sha Kaixun)

0 TheTongji University School of Architecture and Urban Planning,
Shanghai (Prof. Chen Yi)

The first seminars were held over athree day period in Qingdao, March 12-14,
2003. The TEAM consortium developed English-Chinese Power Point slides and
handouts uniquely for this event. The topic groups are: Policy and Planning
Overview, 84 dlides; Sustainable Communities, 90 slides; Design and
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Construction Overview, 119 dlides; Building Science, 71 dlides; Energy Design,
113 slides; HVAC Systems, 55 dlides.

Approximately 150 people representing public administrators, development
companies, architects and engineers, academics and students attended the first
seminars. Many attendees reported their experience back to their organization,
thereby multiplying the exposure.

The second set of seminars were held in Qingdao Dec. 01-03, 2003 in conjunction
with atrade show featuring Canadian energy efficient building technologies
organized by the TEAM consortium. The Shandong Institute of Architecture and
Engineering and the TEAM group jointly presented the design and energy
calculationsfor Pilot B, the solar dormitory. This set of seminars was more
specific than the March series. The topics were: Windows, Exterior Insulation
Systems, Air Flow Cooling, Mechanical Ventilation, Energy Smulation in the
Design Process, Special EE Technologies| & 11, and the Case Sudy of Pilot B. In
addition there were technical bulletins with illustrations and case studies
distributed: Air Barriers, Hybrid Ventilation, Mechanical Ventilation, Natural
Cooling and Wall Insulation. RETscreen Solar Air and Solar Hot Water
calculators were also demonstrated and distributed to attendees on disc, complete
with Qingdao and Jinan weather data.

60 Participants who completed the training were given Certificates by Industry
Canada and the International Centre for Sustainable Cities.

Energy Smulation and Software Dissemination.

The final training workshop was given by Chris Mattock and Curt Hepting in Feb.
2004. It was a“hands on” introduction to energy simulation given in a computer
lab in Qingdao. EE4 was demonstrated, and copies distributed with local weather
filesand a help glossary in Chinese. A presentation was also given to building
professionals on the uses of simulation in the integrated design process.

Fig. 7& 8 March and Dec 2003 seminars
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3.0 Proponent Description
The International Centrefor Sustainable Cities (ICSC) (Co-Chair of Consortium)

ICSC is the operational arm of the Sustainable Cities Foundation, a not-for-profit non-
government organization (NGO) founded in 1993 and headquartered in Vancouver,
B.C. with regional officesin SE Asiaand Eastern Europe. The mission of ICSC isto
work with the Canadian private sector to promote sustainable urban development
around the world through the management of demonstration projects using Canadian
experience and technologies. ICSC has significant project experience in China,
Thailand, the Philippines, Indonesia, Central Europe, Turkey, Sri Lanka and Canada
and focuses on issues of urban sustainability including: housing, public participation
in decision-making, land-use planning, solid and liquid waste management,
transportation, and management training. Using participatory stakeholder processes
for its projects, ICSC attempts to ensure that projects address locally identified
priorities and show practical resultsin a socially and economically equitable manner.
|CSC coordinated a group of private sector engineers, architects, urban planners and
suppliers over the course of the project.

Commonwealth Historic Resour ce Management Limited (Co-Chair of
Consortium)

Commonwealth is an integrated consulting and management firm that offers afull
range of professional services related to conservation, design, research and planning
and interpretation of historical and cultural resources. Founded in 1984, the firm
operates an international practice from officesin British Columbia and Ontario, with
associated officesin the U.S., Hong, Kong, and the Caribbean. Commonwealth has
significant project experiencein China. It is Canada s first, largest, and most
experienced preservation specialist. A focus of the firm'’s activity is demonstrating
that architectural conservation isan activity that contributes to urban sustainability.

Consortium Members and Sub-Contractors. Habitat Design + Consulting Ltd
(Chris Mattock); Archemy Consulting (David Rousseau); Ramsay Worden Architects
(RWA) (Doug Ramsay), Tonji University Institute of Design (Chen Yi), BDCL
Architects (Wei Zhang), SAR Engineering (Ken Cooper), Intergal Engineering Ltd
(lan Theaker) & Enersys Analytics Ltd. (Curt Hepting).

Chinese Associates: Qingdao Zhongshan Real Estate Development Company,
Qingdao Building Energy Saving and Wall Material Innovation Office, Qingdao
Construction Commission, Qingdao Planning Bureau, Teng Y uan Architects,
Shandong Province Construction Bureau, Shandong Institute of Architecture and
Engineering, (Jinan).

3.1 Rolesand Responsibilities

The overall project was managed by ICSC. The Project Manager was Dr. Nola-Kate
Seymoar, with Adam (Xin) Wei as the on site project manager in Chinaand Ewa
Izdebski as the financial administrator. ICSC coordinated in-put from the various
Canadian specialists and maintained the relationships with the Chinese partners and
clients. ICSC maintained all of the administrative and financial records and completed
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the monthly and quarterly reports for Industry Canada. ICSC’ s project manager in
China was responsible for the day to day management of the project in both Qingdao
and Jinan, and served as the translator for face to face meetings and oversaw the
written trand ations as needed.

Dr. Seymoar from ICSC and Dr. Hal Kalman from Commonwealth co-chaired the
project management team and negotiated Memoranda of Understanding and contracts
with the various partners and clients. They jointly hosted the Canadian study tour and
coordinated input from the Greater Vancouver Regional District and other
government officials in Ottawa and the region. Both were involved in the
identification and assessment of possible sitesfor Pilot B.

Commonwealth provided heritage conservation, tourism and site advice for Pingdu
Road and interfaced with the Planning Bureau, the Zhongshan Real Estate
Development Company and the local architects and provided translation of documents
as needed from time to time.(Hal Kalman, Jack Chen)

Doug Ramsay of RWA served as the lead architect on PFilot A, providing the
conceptual drawings, design development and supervised the completion of the
construction documents for Pingdu Road. Xiao Zhiliang assisted. RWA aso
maintained relationships with Wei Zhang of BDCL, a Canadian company operating in
Qingdao and Beijing and Teng Y uan Architects in Qingdao who undertook the
construction documents. It was a legal requirement to have the construction
documents completed by alocally licensed architect in Qingdao. SDAI served that
function in Jinan.

The Qingdao Zhongshan Real Estate Development Company served as the project
developer, for Pilot A, interfacing with the Qingdao Planning Bureau and other
government departments, the residents of 6-12 Pingdu Road and the various district
and municipal party officials.

For Filot B, the Shandong Institute served as its own architectural firm and
development company, and managed all of the planning approval processes with
various levels of government. It provided the complete financing of the construction.
It was also heavily involved in the presentation of two training seminars and advising
on the training materials. Two key staff, Professor Wang Chongjie (who later became
the University President) and Vice President, Professor Sha Kaixun were involved in
the design and in the training programs.

Habitat Design + Consulting (Chris Mattock) and Archemy (David Rousseau)
provided the energy efficiency and green building expertise to the project and Ken
Cooper of SAR Engineering, Curt Hepting and lan Theaker provided the energy
software expertise.

The training programs and certification was overseen in China by the Qingdao
Building Energy Saving and Wall Material Innovation Office. Director Chi identified
and supported the participation of the delegates to the program and advised on the
content and certification process that would be meaningful in Qingdao.
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4.0 Technology Description

4.1 Main Technologies/ Activities. Process Diagrams.
Demonstration Buildings
The Pilot B completed building is expected to operate with 24% of the energy
budget of the reference building through using insulation improvements,
thermal windows, heating controls, and solar air and water heating systems. In
addition, it will demonstrate indoor environmental quality through use of a
Canadian exhaust ventilation system and a passive, airflow cooling design.

Training Seminars

The training seminars emphasized the value of energy efficient buildings and
the design methods and technol ogies used to achieve them. Thisinformation,
combined with market forces and increasing energy code compliance
enforcement, is expected to reduce the future energy use in new and existing
buildings in Qingdao and the region.

Software Training

The software training is the final and essentia piece of the energy efficient
buildings seminars and demonstrations. Energy simulation will alow better
and more flexible energy code compliance, better prediction of the value of
investments in energy efficiency in buildings, and better development of
energy policy.

4.2 Environmental Issues

The integrated green building approach used in this project emphasizes several

other environmental issues in addition to energy:
Air Pollution Emission Reduction
The vast majority of GHG production from the building sector in
Chinaisfrom burning coal for heating and electricity with poor
emissions controls. Reducing coal use therefore also reduces sulfur
oxides, nitrogen oxides, fugitive hydrocarbons (VOC'’s) and particul ate
matter. In addition to being greenhouse gases, these emissions are
photochemical oxidants and contribute to acidic precipitation. Energy
efficiency leads to reduced air pollution and improved health and
environmental conditionsin avery direct way in China. Table 4
indi cates the approximate emissions rate for key air pollutants per GJ
from coal combustion in China (Streets, D., Argonne Natnl. Labs, &
Tokyo Univ. 2001)

The reduction in the need for transportation and on-site heavy
equipment in choosing rehabilitation over demolition and new
construction for Pilot A would produce further reductionsin air
pollution emissions, including, but not limited to, greenhouse gases.
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Table4 Key Air Pollutants From Coal Combustion, China

CO2/ GJ | SO2/ GJ | SO2/ GJ NOx/ GJ | CO/ GJ | Black
with FGD Carbon/ GJ
96 kg 0.61kg | 0.06 kg 0.30kg | 0.02kg | 0.00001 kg

Table5 Projected Air Pollution Reductions from Qingdao Energy
Efficiencies- yr 2010

All GHG Reductions yr 2010

SO2
Reduction Reduction
Scenario- Pilot | GHG W/O NOXx CO Black
B + Qingdao Reduction Scrubbers Reduction Reduction Carbon
Apartments T-CO2/yr Tlyr Tlyr Tlyr Reduction
Conservétive 1904.2 12.1 6.0 04 0.00
Medium 6929.6 44.0 21.7 15 0.00
Optimistic 19912.2 126.4 62.3 4.2 0.00

Water Conservation

Water conservation isacritically important issue for China, especially
in Shandong Province. Jinan City, the site of Pilot B, isin adry region
with severe competition between industry, agriculture and households
for scarce water supplies. Several large utility and industrial projects
have been postponed there until major water diversions can be
completed to increase supply. In the Pilot B project, water conservation
was emphasized for the toilets and showers, using low-flow devices.
Card-metered controls will also beinstalled for the showers. Water
conservation and recycling methods were a so emphasized in the
seminars. Shandong University has experienced very high water usage
(up to 1000 I/day/student in extreme cases) in its other dormitories,
probably due to lack of controls, poor equipment and un-repaired
leaks. The intent of Pilot B isto reduce water use to below 80
|/student/day, approximately half of the national per-capitafigure.

Existing Building and Material Conservation (embodied energy and
pollution)

There was a good deal of emphasisin the seminars on green building
materials, especially those made from industrial wastes, whichisan
important issue in China. For example, bricks made of clay from
agricultural land are now restricted in China due to land lost to clay
mining. Bricks and hollow masonry blocks can be made using high
volumes of coal ash, mining and smelting waste, etc. These are
industries that have great potential in China

The Pilot A project was to demonstrate the reuse of existing historic
buildings and the conservation of existing materials, especially the old
bricks and roof tiles as well as some wood structural members. Pilot B
demonstrates the use of construction bricks from non-agricultural clay
sources. The clay came from river channel dredging.

19
TEAM- Technical Report Qingdao Energy Efficiency Project, ICSC



The use of green materials in China has a great potential to reduce
industrial energy use and pollution, to conserve virgin raw materials
(including lumber, whether from domestic or imported sources), and to
reduce the waste stream (particularly by reducing building demolition).

Health Benefits

The principles of the building as a system and the healthy home were
emphasized in the training seminars. Indoor environmental quality is
very low in many buildings in China. Moisture problems from poor
insulation and odors are epidemic because ventilation systems are non-
existent or poorly controlled. Space conditioning is often regul ated
only by a central heating supplier.

The Pilot B project demonstrates three important advances in healthy
housing:

0 It hasafull mechanical exhaust system and solar preheated air
supply system. It will be the only dormitory on the new campus
to have mechanical ventilation of the student rooms.

0 It hasindividual, thermostatic heating control valvesin the
rooms.

0 It hasathermal chimney induced airflow cooling system to
improve student comfort during warm weather. No A/C is
installed in student buildings.

4.3 Human Resour ce | ssues
The training and certifications provided for participants in the three seminars
was explicitly designed to give exposure to sustainable urban design and to
follow up with more specialized training focused on green building design.
The large number of participants, mainly from Qingdao means that thereis a
new shared understanding of what is meant by theses concepts among the
leaders in the construction and planning industry. The seminars were attended
largely by men, although women engineers, planners and architects are
becoming more common. The Canadian del egations were frequently headed
by Dr. Nola-Kate Seymoar of ICSC and the Industry Canada SCI Officers
were women, so the profile of women leaders from Canada was relatively
high.

The investment in building a relationship with the Shandong Institute has
certainly magnified the impact of both the seminars and the demonstration
project on their campus. The lead Professor, Vice President Wang Chongjie,
has a speciaty in Solar Energy and he has just been promoted to President of
the University. The dormitory will be aliving learning example to the students
on campus. It is already having an influence on the design of other campus
buildings. Graduates of this University, which specializesin Architecture,
Engineering and the building trades, work throughout the province and can be
expected to carry their learning about energy efficiency to other cities and
projects.
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5.0 Upstream and Downstream Activities

Description

The GHG-related upstream activities are the extraction, transportation and
combustion of coal for heating and electric utilities. The downstream activities are the
effects of air pollution emissions and the accumulation of solid wastes (e.g. coal ash).
The chosen boundaries of the GHG calculations do not account for the upstream
activities prior to the combustion of coal, nor the effects of the manufacturing
maintenance and decommissioning and replacement of coal burning and electrical
generating and distribution equipment.

Inputs and Outputs

The GHG-related upstream activities are the extraction, transportation and
combustion of coal for heating and electric utilities. The downstream activities are the
effects of air pollution emissions and the accumulation of solid wastes (e.g. coal ash).

GHG Estimation Approach

The GHG results of heating and domestic hot water energy use in residential
buildings was the basis for all GHG calculationsin this project. Thisis considered to
be very conservative because energy use for cooling is also a very substantial GHG
source in thisregion of China. Though the EE improvements will also result in
cooling energy savings, the pilot project was not air conditioned, so this factor was
not included. Furthermore, commercial building energy improvements or new
construction influenced by the training seminars and simulation workshop were not
counted. See limitations and assumptions below.

The actual GHG reductions for the pilot project were calculated using building energy
simulations and RETscreen calculators. These were then projected to other smilar
buildings assuming that the solar systems a one would be found to be cost effective
retrofits. Potential GHG reductions to Qingdao apartments served by district heating
were a so calculated (very conservatively) as influences of the EE building training
seminars and energy simulation workshops.

GHG and Energy Factors Used in the Calculations
Electricity use: 1044 g/kWh (ADB, GEF, UNDP, 1998)
China’s National mix = 73% coa = 1430 g/kWh (CETP, 1999)
Shandong Province mix = 99.99% coal (CETP, 1999)

Heating use: Chinatypical coal energy content= 27.2 Gj/tonne x 56%
combustion efficiency = 15.23 Gj/tonne delivered heat

Typical coal CO, content = 90.1 kg/gj x 27.2 gj/T = 2.45T CO / tonne coal

160g CO,/mj isa calculated figure for coal heating from a district boiler at
56% overall combustion and delivery efficiency (65% combustion efficiency
and approximately 9% distribution system losses according to Shandong
Institute of Architecture and Engineering).
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Benchmarking: Standard Practice

For the pilot building, the Shandong Institute of Architecture and Engineering Mei
Y uan #1 Dormitory West Wing, an existing building of the same dimensions and
orientation but without the insulation, insulating windows, solar systems and
ventilation system was modeled. This was selected as the benchmark building, and is
identical to several that were completed on campus in 2003, and several more under
construction in early 2004. A 1995 China Energy Code compliant building was also
modeled as a reference point. However the actual standard dormitory construction
does not follow the code case in that it has no insulation and uses single-glazed,
sliding windows. So the benchmark building actually produces 45T more CO2 than
the code case.

For the pilot building GHG calculations the benchmark was a standard dormitory that
was less energy efficient than a code building because thisis what would have been
built without the intervention of the TEAM project.

For the Qingdao apartments served by district heating, the existing conditions of
energy use were the benchmark. The data was acquired from the Qingdao Centec
Energy Co., acompany engaged in installing heating controls and meters in Qingdao
apartments according to the national policy to change the heat billing system to one
where the user has control and pays for actual usage.

GHG Calculations (See spreadsheet TEAM ICSC GHG Calc Final 04-22.xls)

Actual Greenhouse Gas Reductions (as CO2 equivalents)

N/A Not
Pilot A completed

Shandong Institute of Architecture and Engineering
Pilot B solar dormitory Yr. 2005

Envelope As

Envelope Base [Designed Solar Air Solar DHW
Building Case Reduction |[Reduction T Reduction T Reduction T
Element T CO2/yr CO2/yr CO2/yr CO2/yr
CO2 from
heating -45.0* 63.0 42.5 81.6

Included in TOTAL GHG
CO2 from Included in DHW heating [Reduction T
electricity 0.0 -3.0heating above  |above CO2/yr
Total CO2
Reduction -45.0 60.0 42.5 81.6 229.1
CO2
Reduction /
Room -0.63 0.83 0.59 1.13 3.18
(72 rooms)

* CO2 reduction for base case is a negative value because the “standard building”, i.e. the
dormitories completed in 2003, exceeds the 1995 code case building by 45 T CO2. The code
case is the standard reference point.

Table

Projected Greenhouse Gas Reductions (as CO2 equivalents)

Shandong Institute of Architecture and
Pilot B Engineering retrofitting dormitories Yr. 2010

Projected Envelope

Uptake for Savings Ref. To [Solar Air Solar DHW  [TOTAL GHG
Uptake 2428 Rooms [Base Case T  [Reduction T |Reduction T |Reduction
Scenario % CO2/yr CO2/yr CO2/yr [TCO2/yr
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Conservative 5.0% 0.0 71.7 137.6 438.3
Medium 20.0% 0.0 286.6) 550.3] 1066.1
Optimistic 50.0%) 0.0 716.6) 1375.9 2321.6
(2500 rooms)
Table
Projected Greenhouse Gas Reductions (as CO2 equivalents)
Qingdao Apartments- training program effects
on retrofitting of existing residential stock Yr. 2010
Qingdao's |With Draft Sealing \With Metering
10m M2 Improvements \With Window and Control [TOTAL GHG
Uptake Apts.on  |(11% E reduction) |Improvements (16% E |(20% E Reduction
Scenario District Heat[T CO2/yr reduction) T CO2/yr  reductions) [TCO2/yr
Conservative 1.0% 597.2 868.7| Not counted 1465.9
Medium 4.0% 2388.8 3474.7] Not counted 5863.5
Optimistic 12.0% 7166.5 10424.1] Not counted 17590.6
(10m M2
apts.)

Limitations and Assumptions

The chosen boundaries of the GHG calculations do not account for the upstream
activities prior to the combustion of coal, nor the effects of the manufacturing

mai ntenance and decommissioning and replacement of coal burning and el ectrical
generating and distribution equipment. It is assumed in this analysis that the GHG
effects outside the boundaries of the analysis are likely to be relatively minor, other
than the effects of coal mining in China, which were considered too difficult to
guantify. It is known that fugitive CH4 emissions from mining and CO2 release from
very substantial, uncontrolled coal-face fires that burn continually in China are large,
global GHG sources. However the data and models for including these in the
boundaries of the analysis were not readily found.

Though many office buildings and hotels in China use fuel-oil fired absorption
chillers and boilers, the GHG effects of EE improvements on these buildings were not
modeled for the project. Rising oil prices and wider availability of natural gas are
already driving replacement of these inefficient systems with better, gas fired units. In
regions where electrical grid capacity is available, and demand charges are
acceptable, electrically driven chillers are likely to be the eventual choice. This entire
phenomenon was considered too complex, fluid, and outside the direct influences of
this TEAM project to be considered in the GHG calculations.
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6.0 Project Conclusion
6.1 Results Expected and Results Achieved

Project Goals:

The original goals of the project were:

- To reduce greenhouse gas (GHG) emissions, and avoid future growth in GHG
emissions by transferring Canadian expertise and technology in the fields of
energy efficient building rehabilitation, energy efficient building construction,
and sustainable urban design, by means of two demonstration projectsin a
high profile mixed-use tourist region in Qingdao, a major port city in China.

To promote this project as a prototype for future rehabilitation projectsin
Qingdao, in Shandong Province and throughout China, thereby multiplying the
energy efficiency benefits of the project many times.

To accelerate and influence the Chinese construction industry with respect to
energy efficiency by integrating the practical demonstration projects with a
training and marketing strategy aimed at Chinese design and construction
professionals who are striving to provide high quality, durable, healthy and
energy efficient housing to the rapidly expanding market.

The first goal was partially achieved in that the design and energy simulations for
one demonstration project (a courtyard rehabilitation) were completed but
construction of the building has stalled over zoning issues. The second
demonstration building (new construction) is halfway through construction and
will be completed in July.

The other two goals were substantially achieved. The projects’ major success was
the result of choosing a demonstration project at amajor provincia university for
architects, engineers and building professionals. This provided the opportunity to
showcase Canadian energy efficiency design and equipment in aliving
demonstration — side by side with a standard building. Students will be exposed to
areal life comparison and the university will be able to monitor the cost savings
and their return on investment. In addition to the partnership with the Universities
and their Design Institutes, the partnerships with the Qingdao Building Energy
Saving and Wall Material Innovation Office and the Qingdao Construction
Commission, greatly enhanced TEAM’s ability to influence policy and practice
throughout the province.

Project Objectives

- To reduce greenhouse gas emissions by 600 tonnes per year in the immediate
demonstration projects, and create a framework for replicating that success and
achieving a projected China-wide annua carbon emission reduction target of
over 70 million tce by 2011(see carbon emissions calculationsin Proposal
Appendices).

See GHG calculations. The estimated actual reduction for one demonstration
dormitory building is 229 in 2005 and for the take up and retrofit of the other
dormitories and a projection applied only to the City of Qingdao ranges from 2133
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to 20142 TCO2/year. Unlike the initial projections contained in the project
proposal, no attempt has been made to project these figures to the province or the
country. The project team is confident about projecting results to the other
dormitories and the existing residential stock in Qingdao.

To demonstrate a means for Chinato avoid future growth in GHG emissions
due to coal-fired electrical generation. The present annual rate of increase in
energy consumption for residential usesis 16%, the majority of which is used
for space cooling and heating. Improving the energy efficiency of buildingsis
essential to reduce thisrapid growth.

This objective was substantially met. The technologies and design demonstrate the
use of natural and solar heating and cooling.

To overcome non-technical barriers to the adoption of energy efficiency and
green building designs and technologies; including lack of knowledge, skills
and appropriate attitudes, restrictive policies and regulations, and fiscal
barriers, through training of professionalsin the construction industry and
related government departments, facilitating revisions to building codes and
policies, advising on fiscal measures and providing materials (including
software) in Chinese to support training and decision making.

This objective was substantially met. The use of training seminars and software
adaptation was extremely effective. The introduction of integrated design
processes helped overcome the normal resistance to innovation.

To undertake two practical demonstration projects: one involving the
renovation and rehabilitation of atypical medium density three storey
residential courtyard building and one involving the mixed use renovation and
rehabilitation of acity block, including construction of a new five storey
mixed-use infill building within the courtyard.

This objective was modified and partially met. When it was apparent that the
original support for a demonstration project was waning in Qingdao an alternate
site to demonstrate new construction was sought and the Institute in Jinan was
finally chosen. The Institute site has far greater impact and potential to influence
buildings than a mixed use commercia infill building would have had. The
courtyard rehabilitation may still be constructed, depending upon resolution of the
zoning issues. Asthe City has already committed 5 Million RMB to the relocation
of the residents, it seems highly likely that the project will proceed in some form
in 2004.

To demonstrate the feasibility of rehabilitating old buildings and bringing them
up to contemporary standards, thereby taking advantage of their inherent
energy efficiency (high ceilings, thick walls with high heat inertia, cross-
ventilation from the courtyard design etc) and the energy cost savings resulting
from avoiding demolition and new construction.

As discussed above.
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To provide a unique opportunity for a broad range of Canadians (designers,
architects, engineers, urban planners and product suppliers) to show how
Canadian design expertise and technology can be successfully adapted to the
new and existing Chinese building market to achieve significant reductionsin
energy consumption and commensurate reductions in greenhouse gas
emissions.

This objective was met, not only by the active participation of the 6 companiesin
the Canadian consortium (ICSC, Commonwealth, Habitat+Consulting, Archemy,
RWA and BDCL) and the 3 subcontractors for the software simulations, but also
through the sponsoring of atrade show along with a Sustainable Cities Initiative
Mission during the second training session in December 2003.

To demonstrate the integration of the three components of sustainable urban
development - environmental, economic and social well being. The project
will incorporate measures to enhance the economic well being of the
neighborhood through small business development related to construction and
tourism; the environmental well being of the neighborhood through energy
efficiency, green buildings, rehabilitation, and urban design; and the social
well being of the neighborhood through retaining as many of the current
residents as possible and reinforcing their community based associations.

This objective was not met. In the first 6 months of the project al of the key actors
who had been involved with the development of the Zhongshan Road
neighborhood plan changed. The Mayor, Vice Mayor, Party Secretary, and
Director of Planning were replaced. It became apparent during thefirst year of the
project that the concepts of sustainable devel opment were not embraced by the
new administration, the Planning Bureau nor the newly created Real Estate
Development Company. By the end of the project, the Real Estate Company was
beginning to see the advantages of a more integrated approach. The study tour to
Canada had considerable impact on showing what an integrated approach might do
and there was strong interest in the CMHC model of development of Granville
Island. The proposed seniors development which was turned down by CIDA was
based on an integrated approach. A secondary outcome has been that it has been
reactivated by the City with a private sector devel oper and may proceed using the
Canadian team in 2004.

To increase the confidence of the Chinese construction and government
sectors, as well asthe general public, regarding Canadian technology and
design advice and accelerate efforts in Chinato promote or regulate more
stringent energy efficiency policies.

This objective was met. The profile and trust of the Canadian team was avery
strong and positive reality throughout the project — even when the disputes with
the Planning Bureau were at their height, the Canadian approach was viewed as
positive by the professionals and the community residents.

To enhance Canada’ s position and reputation in China as aleader in urban
sustainability, green building design and building conservation and to
stimulate a market for Canadian energy-efficient technologies and providers of
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urban expertise.
Assuming that the energy efficiency equipment is properly installed and operates
as expected, this objective will be met. The project represents a breakthough for
Solarwall in entering the Chinese market.

Overall

The overall results of this TEAM project are best considered in terms of the desire
to affect attitudes towards energy efficiency in building. From project proposal to
project implementation, the proponents and the partici pating government agencies
in Canada and China were clear that the actual GHG emission reductions from the
demonstration buildings would be modest. The objective of the demonstrations
was to show that improved energy efficiency would serve two purposes — that
energy efficiency in buildings was cost effective in the long term and that energy
efficiency in buildings could help China achieve GHG reductions. It was
anticipated that such knowledge would help overcome negative Chinese attitudes
toward green building design.

6.2 Summary of Project Impacts

1. Canadian technology was introduced in a high profile setting on the campus of
a University dedicated to architecture and engineering and the building
professions.

2. Consortium was asked to bid on alarge scale sustainable seniors community
and to incorporate energy efficiency, heritage conservation and social factors
in the proposal.

3. Professors and graduate students were engaged in integrated design processes,
anew design technology in China. They expressed interest in using the
process for future design projects.

4. The capacity of the University, the Qingdao Building Energy Saving and Wall
Material Innovation Office and the Qingdao Construction Commission to
understand, teach, implement and monitor energy efficiency and heritage
conservation in buildings was enhanced.

5. Support for enforcement of regulations and metering initiatives was provided
and thisin turn will drive further investment in energy efficiency.

6. Overall the project reinforced the Chinese professionals high regard for
Canadian knowledge and technology

6.3 Conclusions and L essons L ear ned

It would take a lengthy book to describe the lessons learned by the project partners
about doing business in China and attempting to influence public policy and
business practice. The following discussion relates directly to matters that are
relevant to Canadian government involvement in projects related to the
introduction of energy efficiency, environmental technologies, heritage
conservation and building construction in China.

1. Theimportance of money. Money is THE driving force in the Chinese
market. In Canada, the attitudinal barriers by some developers may be
captured as “green buildings are more expensive and | am not able (or
willing) to invest in them” while some focus on a niche market that is
willing to pay premium prices for green designs. In Chinathe attitude is
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more pervasive and categorical. “ Green buildings are more expensive and
Chinacan't afford them”. The rare exception to thisis the caveat among
high-end devel opers — Canadian wood frame technology can be afforded
and is preferred by a small market niche of wealthy buyers. Thus one of
our objectives was to demonstrate the cost effectiveness of investment in
energy efficient design and technologies (other than simply wood frame
construction).

Lesson learned: Where the developer is also the owner and operator of the facility
itisfar easier to interest them in energy efficiency. In the case of PFilot A, the
development company realized this and decided that rather than sell the unitsin 6-
12 Pingdu Road, they would rent them or devel op the courtyard as a boutique
hotel so as to maximize the return on their investment. In the case of Pilot B, the
University served as developer and owner and will directly benefit from the longer
term cost benefits.

2. Cultural acceptability. Given that we were interested in affecting change in
attitudes among a wide group of decision makers (building professionals,
politicians and public officials) we decided to focus on typical buildings
that were consistent with Chinese building culture. Thus Pilot A was
chosen as it represented the rehabilitation of an existing overcrowded
courtyard in an inner city location that suggested commercial value. Pilot
B was chosen as representing new construction of atypical multi-unit
residential building.

Lesson learned: The introduction of Canadian wood frame building technology
was far from the culturally accepted norm and would have been too exatic to
encourage widespread take up in the real estate industry. In considering the pilot
project types it was very important to find examples that could be more widely
replicated and would be consistent with existing building regulations. The choice
of aninner city rehabilitation and historical conservation was highly relevant, but
its adoption was dependent upon the development company (or the city) being
able to recoup the benefits. The dormitory building is representative of
dormitoriesin all of China s higher education facilities- and is similar to the
typical rental facilities for workers and othersin cities. Our decision to work with
concrete construction and introduce Canadian technology in the overall design,
roofing systems, windows, and heating and ventilations systems was well
received. This hybrid design was embraced relatively easily.

3. Lack of practical experience. Knowledge of energy efficiency and
environmental technologiesiswidely held among academics and
moderately known to professionals and public officials in the building and
construction industry. While there is general familiarity with the concepts,
there is widespread discomfort and little practical hand-on experience.
Much of the resource material is available only in English or uses North
American or European case examples. Working together with Chinese
peer professionalsis an excellent method for encouraging technology
transfer. By actually working on a project together many technical issues
areidentified and dealt with, moving all parties more quickly up the
learning curve.
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Lesson learned: The provision of training materials in Chinese with highly
pictorial content, along with the use of real Chinese examplesto show the
application of the concepts, was highly successful. The training workshops
focused on practical examples— and the second seminar incorporated a trade
show where participants could see the products and ask questions of the
suppliers. The partnership with the leading University training program in the
province for architects, engineers and building trades was of immeasurable
value. In addition, the sponsorship of the training and certification by the
Qingdao Building Energy Saving and Wall Material Innovation Office and the
Qingdao Construction Commission meant that the training was delivered to
the most significant professionals and officials in the province.

4. Vaue of Peer exchanges. The Study Tour to Canadawas a highlight of the
project for those that participated. It allowed the multi-stakehol der concept
to be incorporated into the project without directly challenging
interdepartmental status. By helping both sides to understand the current
situation in both countries, it was easier to formulate more technically
appropriate solutions. The opportunity to see technologies and planning
solutions in operation and talk directly to their counterpartsin the local
governments in Canada was invaluable in communicating messages about
urban planning, energy efficient design and heritage conservation. A
reception at a Canadian home was considered a great honor and led to
reciprocal invitations in China. The fostering of these personal
rel ationships was extremely important in weathering the internal politics of
the government departments.

5. Changes of political office and the value of Champions. A major
disruption of the project took place between the signing of the TEAM
Contract and the first inception mission. Virtually all of those with whom
we had worked (The Party Secretary, Mayor, Vice Mayor, and Director of
Planning in Qingdao and the Canadian Ambassador in China) were
replaced by new actors who were unfamiliar with the project or with the
concepts of sustainability. The project survived under the protection of the
Party Secretary, who had chosen the Zhongshan Road neighborhood and,
until his retirement, served as the project champion. Following his
retirement we were fortunate to have a personal relationship with a District
Party Secretary who informally helped us navigate this very difficult
transition. The District Secretary also served as the facilitator when
another transition occurred later and eventually he assumed official
responsibility for the project as an Assistant to the Vice Mayor.

Lesson learned. In China personal relationships are more important than
money. The fact that we had worked in Qingdao for many years and had a
network of ‘friends’ who we continued to see whether they were in official
positions or not helped us survive the inevitable changes in appointments to
high offices at the municipal level in China.

6. Social class and integration of sectors. Chinaisavery status conscious
culture — despite the appearance of a classless society, and people tend to
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operate within clearly defined roles related to their work. As outsiders we
were able to play a useful role by incorporating the views of residents or
students in the planning process. We backed off creating aformal multi-
stakeholder committee to oversee the project when it became clear that this
was not wanted by our Chinese colleagues. Instead we used events such as
the study tour, banquets and the integrated design workshop to bring a
wider group of people together to advise on the project

Lesson learned, As outsiders we were well placed to bring more points of view
to the table. If the project continued for alonger period it islikely that a
formal multi-stakeholder group could be formed. In the absence of such a
group, events such as integrated design workshops, provide a means to
facilitate the design process and build awider constituency for the project. The
integrated design process has resulted in more successful buildings and in
many cases less expensive solutions that the conventional design process. A
key aspect of this approach is the participation of al the design disciplines, the
contractor, the devel oper, the end users and the building operators at the
earliest possible stage.

7. Limitations of TEAM projects. The narrow focus on GHG emission
reduction does not effectively handle the situation in developing countries
such as China where the major barriers to adoption of environmental
technologies are not technological but attitudinal first and economic
second. We had to create incentives to purchase Canadian technology and
find ways to deal with taxes, import rules and financial transactions across
borders. The Interdepartmental Steering Committee served a valuable role
in responding to such issues.

Lesson learned. The GHG outcomes are important but not sufficient for the
success of a TEAM project. More attention should be given to issues related to
tackling attitudinal barriers and financing imports for small manufacturers.

8. Value of building Canadian consortia and long term pay off in
international export market. Many of the members of the consortium that
worked on the TEAM project had worked on the earlier feasibility study.
They have now developed a clear understanding of one another’s skills
and expertise and a solid working style. This same group isinvolved in a
renewed bid on the seniors' project in Qingdao, and some are working
together on other projects in Shanghai.

Lesson learned: As each member of the Consortium has different contacts, the
potential for doing further business together increases exponentially. Almost all
multi-lateral donors are now looking for consortia rather than relying on single
large all-purpose firms, so this approach by Industry Canada and NRCan positions
small and medium sized Canadian firms to enter a different market.

9. Value of SCI and the Embassy in navigating stormy waters. Throughout
the project we were able to access the Government of Canada’ s resources
and expertise to help surmount difficulties — both political and technical.
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Without the initial personal support of the Ambassador in Beijing the City
of Qingdao would not have entered into the Memorandum of Agreement.
Likewise without the official involvement of the Sustainable Cities Office,
the project could have gone off the rails several times. This involvement
was more pronounced in Chinathan in other countries where the parties
have worked in the past.

Lesson learned. An activerole is necessary for the Canadian government in
China even when the project is delivered by a private sector consortium.

6.4 Recommendations:

The involvement of the institutes and universitiesin Shandong province and then
elsewhere could now be exploited considerably to consolidate influence on

China’ s commitment to reducing GHG emissions. The personal relationships have
been built, the groundwork of understanding has been laid, the demonstrations
will soon be live and the opportunity and willingness to continue is there. Much of
the development costs have been covered. For a modest investment over extended
over afew years, it is possible that the entire Shandong Institute’ s campus could
become China’ s first green campus, showcasing Canadian energy efficient design
and equipment. The need to scale demonstrations up and out is common to
projects such asthis. Particularly in a country as complex as China, where
personal relationships are crucial to success, continued commitment is needed and
pays off in a cumulative manner.

Likewise, although GHG reductions are not at present a specific objective of
energy improvements to the Qingdao residential stock, there will be predictable
GHG reductions from such improvements. The relationship with the Qingdao
Building Energy Saving and Wall Material Innovation Offices and the
Construction Commission provides an opportunity to build their capacity to
develop and implement policies and regulations to reduce GHG emissions.
Canadian support for metering and pricing initiatives and the establishment of
ESCOs would be highly effective.

Recommendation: That Industry Canada, DFAIT and NRCan build on
the success of the project in overcoming attitudinal barriersand assist in
finding CDM or climate change linked funding (or other Kyoto
mechanisms) to:

1. assist thelnstitute to scale up the project and design its other new
buildings as a model of Canadian/Chinese design and ener gy
efficiency and

2. build the capacity of the provincial and local Building Energy Saving
and Wall Material Innovation Officesand the Construction
Commission to implement policies and regulationsrelated to energy
efficiency and GHG reductions, especially in the area of metering and
establishing ESCOs.
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Appendices (on disc)

Energy simulation files and RETscreen calculations
HOT2000 V9.1 Base case, 1980 code: Jinan Base. HSE
HOT2000 V9.1 Optimal case: Jinan Caseb-75vent. HSE
HOT2000 V9.1 runs summary: JinanH2K _20031003.xIs
RETscreen SAH: SDAI Dorm SAH Rev2.xls
RETscreen SWH: Jinan Dorm SWH rev2.xls
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