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Introduction :

This conference explores the possibilities of design in developing sustainable solutions for the future of mankind.

In Chinese philosophy, the “Tao” means “path”, “way”, “method”, “principle”, “truth”, “ethics”. Lao-Tse, the ancient Chinese philosopher and the founder of Taoism said,
“Man follows Earth. Earth follows Heaven. Heaven follows Tao. Tao follows Nature”. The protection of natural environment is the first and most fundamental guarantee for
sustainable development of human beings.

The constantly accelerating globalization with its rapidly growing flow of artefacts and consumption is a burden not only to the natural environment but to civilizations,
communities and individuals. The deepening ecological crisis is a call also for design: in which ways can it help in solving problems of sustainability in the prevailing
context of globalization?

Design as a reflection of the development of human civilization and as a powerful catalyst to social, economic and cultural developments, is also confronted with the
opportunities and challenges brought by these current megatrends.

Now, continuing their previous collaboration, Academy of Arts and Design of Tsinghua University—the academy belonging to one of the top universities in developing
China and an institution of up-to-date design education also rooted in traditional Chinese culture, will launch this event together with School of Art and Design of Aalto
University (formerly University of Art and Design Helsinki)—a school of international standing from the developed western countries. They will jointly hold “an
International Conference on Sustainable Design Strategies in a Globalization Context” during October 27-29, 2011. The conference will provide a platform for ideas
clashing and converging, spread of knowledge and experience sharing and help to seek the "Tao of sustainability" in design.



S8 / Overall Program:
5$—XHIE (2011 ££ 10 B 27 H ) /1st Day Overall Program (October 27 , 2011)

RflEl/Times A& /Content iiga/Place
DESIS i€iz—1t53/ DESIS Forum-Beijing , F§FA : 3k - EERE/ Chair: Ezio Manzini
DESIS IBIZ2—NLRAFER. XES5ENAREHTIR. CIBLERHES/ N RS SIS EREEH TEAHA
09:30-12:00 | FXHIEX "HtIFTSaEFENRIt" AIBRZA. B406
The DESIS Forum is on open space where several on-going or recently completed projects on design for social
innovation are showcased by means of short speeches and a small exhibition.
10:00-13:30 ¥/ Registration AXKT
HE. BB/ Welcome coffee and buffet luncheon (12:00-13:00) A- lobby
13:30-14:00 A& ("IFEZE" EIiFSiNS 2011 i5EXFERZRFAEIA ) /Opening Ceremony of the conference and the A301
academic month of the Academy of Arts & Design, Tsinghua University 2011
FIFA : BiLiB 248 / Chair: Prof. Zhou Haoming
F5iHiE 1/Keynote Speech 1 —— Q&A (40+5 min)
14:00-14:45 | #BiEl% ( FAE ) /Zheng Shuyang (China): A301
ARSI S ERRR / Chinese Strategy on the Education of Design for Sustainability
F5iHiE 2/Keynote Speech 2 —— Q&A (40+5 min)
14:45-15:30 £ - B¥38 (%) /Pekka Korvenmaa (Finland): A301
BRI ——aTie 5383 B RTR1Z/ From the Margin to the Center: Sustainability and Design - the Path of
Evolution
15:30-16:00 | MNHEAYIE)/ Coffee Break
DGR A, HISIE B B 12+3 Hi ; MIEDRRASTREEN TR (BESZIHEAEE. FEERRARRES ) | HILEA
Parallel Session A, B: (12+3 min) and Sustainable Design of Building Environment workshop ( Hosted by Embassy of | Session_ A
Finland in Beijing and Tekes, the Finnish Funding Agency for Technology and Innovation ) A301
#9iei% A /Session_ A $i61% B /Session_ B T 1€t/ workshop
AIHFELRIH#E/Pedagogy in SD ZARRITNAEARSXER+oIFENE | @RINERREORIT LIRS 21eIn B
16:00-18:15 | Education 1173:%18/ Direction and Strategy of | /Sustainable Design of Building Session_ B
F#EA/chair: EF #d%/ Prof. Wei Design + Methodology of SD Environment workshop B406
Dong F#FA/chair: 25K #u%/ Prof. Lou | £ A/chair: gliw &%/ Kari
Yonggqi Hiltunen , Counselor T1FiR
Workshop
B212







S$£_XHB%E (2011 £ 10 A 28 H ) /2nd Day Overall Program (October 28 , 2011)

et EREFERRIT +BRSSKIT/ Social Innovation and
SD + Service Design
F3EA/chair: XFTr B3/ Associate Prof. Liu Xin

Al SA R + BRI 73iA18/ Business and Design
for Sustainability + Methodology of SD
F#FA/chair: (58 BI#UE/ Associate Prof. Fu Zhiyong

BIE)/Times A% /Content #ie5/Place
Fi5A  FER-BEI333 #48 / Chair: Prof. Pekka Korvenmaa
FBifiE 3/Keynote Speech 3 —— Q&A (40+5 min)
09:00-09:45 | [Ei&HER ( FE ) /Zhou Haoming (China): A301
AHFEENIMERIBHIERME / Organic Unity, the Character of Sustainable Interior Environment
FBifiE 4/Keynote Speech 4 —— Q&A (40+5 min)
Xi&k-2R (EXFI ) /Ezio Manzini (Italy): A301
09:45-10:30 | FFRIRIH MBS E | iR F—Es ( aliFsL ) THERIENE / Design Labs for an Open Design Program: Design
Schools as agents of (Sustainable) Change
10:30-11:00 | INHERSE)/ Coffee Break
F5iHiE 5/Keynote Speech 5 —— Q&A (40+5 min)
11:00-11:45 | 28]k « JET (3= ) /Turkka Keinonen (Finland): A301
AP shOFORT 4R / User Centeredness and Sustainability
12:00-13:00 | EIEN4F4E/ Buffet Luncheon ARAT
A- lobby
PiIE C. DiCiE D : 81 12+3 958/ Parallel Session C, D: (12+3 min) itz C
Session_ C
13:30-15:45 53161z C / Session_C itz D / Session_D A301

2ieiz D
Session_D
B406

15:45-16:00

inmHERdEl)/ Coffee Break

DR E. DitiE F : 841 12+3 9%/ Parallel Session E, F: (12+3 min)

PR E

Session_E
16:00-18:15 | $3i1% E / Session_E AEIRF/Session F . . A0
s . . AR ARBKRIE S RIRIT/ Design for Sustainable
N SaIEFEEKt/ Culture and Sustainable Design . LN
% A/chair: 5375 #8/ Prof. Wan Shuyuan Environment and Product D8I F
' ' FH#FA/chair: EBHUILT #d%/ Prof. Qiu Canhong Session_F
B406
18:30-20:30 | i2E/ Dinner ERiEE







$£=XHE (2011 £ 10 A 29 H ) /3rd Day Overall Program (October 29 , 2011)

Ad1E/Times

A% /Content

lh5/Place

FEiFA : XFR BIZYE / Chair: Associate Prof. Liu Xin

09:00-09:45

FBiHiE 6/Keynote Speech 6 —— Q&A (40+5 min)
#EBIEZ (B4 ) /Kazuhiko NAMBA (Japan):

" RRYIYEAI Y A NIRITHHOERETEIS/ The Four Layers of Architecture as a Basic Theory of Sustainable
Design

A301

09:45-10:30

F5iHiE 7/Keynote Speech 7 —— Q&A (40+5 min)
{mig-#B& (€& ) /Penny Bonda (USA):
ESEEERNENNTGASLE / Healthy Building Interiors: Methods and Practices

A301

10:30-11:00

inmHERdEl)/ Coffee Break

11:00-11:45

F5iHiE 8/Keynote Speech 8 —— Q&A (40+5 min)
%2 - 4£HB (EKXF ) / Carlo Vezzoli (Italy):
AT M R — R ARIERYEENE / System Design for Sustainability: the New Research Frontiers

A301

11:45-11:55

BE “RETFEESITEIM” / Launch of LeNS-China
XUE ( RE ) / Liu Xin (China):
— NS ERREIHERITHFEIMRIRSZES / A shared learning web platform of design for sustainability

A301

12:00-13:00

BHEIFE/ Buffet Luncheon

ARXKXT
A- lobby

13:30-17:00

HFELEMEM 798 Z AKX/ Visit to 798 Art Area or Some Other Cultural Places




$iCIRiINIE/ Parallel Session Program

B—XKNitizBiE (2011 ££ 10 B 27 B ) / 1st Day Detailed Parallel Session Program (October 27 , 2011)

16:00-18:15

16:00-16:15

2ieix A /Session_ A (A301)
AJEERRIT#E / Pedagogy in SD Education

F#EA/chair: EfE #i%/ Prof. Wei Dong

gk (FE) UEEEIHENARESSIRITEH
Huang Haiyan (China) Knowledge Integration and Design
Innovation of Sustainable Design Education

#3181z B /Session_B ( B406)

SRR B RSRIR + BliFEaR1 7358 / Direction and
Strategy of Design+Methodology of SD

F¥FA/chair: Z5x3H #3%/ Prof. Lou Yongqi

WEh (PE) Eomlkt 1He”
Liu Guanzhong (China) The Moderate Inhabitation

16:15-16:30

Sibe AT, SFIBEESR (EDE )  BIRF AR aR R —
—RSRITIEHL

Usha Narasimhan, Dolly Kumar (India) Fashion and Sustainable
Strategies: In Search of a Fresh approach to the Design Process

BB () FOMRBIRT 2 —BRIES TR
igit

Ken Namkha (Denmark) Making Way for Particularity: Field
Design in a Daoist Perspective

16:30-16:45

BE. 8l (XE) Z=RRNRENEFEERITEE
Jin Feng, Jiang Lu (USA) Teaching Sustainable Design in Interior
Design Curriculum

BB (FE) I TPFEERFEGSTRIRER HE
Wan Shuyuan (China) The Dilemma and Outlet of Sustainable
Design in Contemporary China

16:45-17:00

B EE. BT (RE ) 48NS s E AR ZE
NEE—ETESHTERERNER

Tim Sharpe, Sally Stewart (U.K)) Closing the Gap between
Teaching and Research in Sustainable Design: Experiences at
the Mackintosh School of Architecture

SEBALEERFAL (IEX) T BERTRELEREN JFERS TR
IR R

Carmela Cucuzzella (Canada) Design Thinking and the
Precautionary Principle: Development of a Theoretical Model

for Design for Sustainability

17:00-17:15

XiFr, XER (FE) eSSk —T"miRSRFRITHMRSSE
53

Liu Xin, Liu Jikun (China) Possible Opportunity: the concept and
practice of product service system design

BXE (FE) ZeRitEEREt?
Cao Tianhui (China) What the Green Design Going To Be?

17:15-17:30

FMR4ERE, AR (RE) FEFREE
RITTSERIN A

Cyril Wing Yin, Shing (U.K.) Procedures and Enquires: The Use
of Emegering Technology in Searching for Sustainable Design

B ATERS AT HF42

BER-FAE. (RT-LUEE,. Freelgi (KE) ADRNF-madg
3% | (ESAFEREIREE

Daniel Shin, Paul Johnson, Luke Harme (U.K.) Method's for
Designing Human-powered Products, Educational Intervention

towards Sustainable Energy Consumption

17:30-17:45

g JERCEE (INZ2X) 2011 SFaliFEehgitss | pigthR
TRV AR

Carlos Fiorentino ( Canada )  Teaching Design for Sustainability

ZiEgE. A (PE ) ILERREKE—VIRERERREE R
BIFE "fam" s
An Huajuan, Li Minchuan (China) Let Interior Design be more




in 2011: First Results from a Prospective Curriculum

Longevous: Study on the "Short Life” Phenomenon of Building
Decoration in China

B IRTRRYEHN. LIRS IE iR A TR E/R. FAl-=E
WS (B8, @=) H—IERRENHFI—ED

17:45-18:00 Eduardo José Gongalves, Ana Margarida Gomes Ferreira , Henri
Christiaans (Portugal, Dutch) Light as Part of a More
Sustainable World
MM, TR BEE TP REEHIERFEURITHRR
18:00-18:15 Lin Sun, Yuanliang, Sun (USA) Sustainable Design Decisions

Through Reflection-in-action




13:30-15:45

13:30-13:45

F-XiCIZATE (2011 £ 10 B 28 H ) / 2nd Day Detailed Parallel Session Programme (October 28 , 2011)

43161% C / Session_C (A301)
L BFrERRFELERIT +BRSSIRIT/ Social Innovation and SD +

Service Design
T A /chair: XUET EI#d%/ Associate Prof. Liu Xin

NG, 975, KRG 3RE (FE )
g

Miaosen Gong, Fang Zhong, Zhen Zhang, Xue Pei(China)
Emerging Experience on Service Design for Sustainability: A
Didactical Case in China

AIREEIRSSIRITIER | — 1 E

43i8i% D / Session_D ( B406 )

A SelEERS T + RIHRFELIR T 75418/ Business and Design for
Sustainability + Methodology of SD

FEA/chair: 1758 BIZIZ/ Associate Prof. Fu Zhiyong
EE-DEA (=) BEESPNIEFESE—SHRERIRITSRE
LAR D HZS

Tatu Marttila (Finland) Sustainability in a Consumer Society:
Identifying Suitable Design Strategies to Support Less
Consumption

13:45-14:00

TEME. XiE(FE) RESHEERSFE
ESVISE AT

Wang Guosheng , Liu Feng (China) Information Service on
Campus: An Educational Case of Service Design in Tsinghua
University

iSRS IRt

KRR, DEIE-ADKER. BFHRXE GRAFL )
PR R—— B R S mX AR AR A
Kimmi Ko, Mariano Ramirez, Steve Ward (Australia) Long-team
Product Attachment: A Sustainable Design Approach for
Optimising the Relationship between Users and Products

KEARY

14:00-14:15

[ISRE&HUD. [REES- BT, BIEA-EN. HEh-RIT
Hr. BTR-EBFR (AT ) TERAZF—TFIRRBREEHIFS
PR AR

Alfonso Ruiz Rallo, Alfredo Rivero, Pompeyo Reina, Daniela
Santos, Aurora Barroso (Spain) Revaluation of Pennisetum
Setaceum Waste Transforming It into Paper and Cardboard to
Manufacture Packaging

PRI BRI SR, RIP-FTE (FET )
= AR E R AR IR AO K i

Maria da Graca Guedes, Ana Roncha (Portugal) Sustainability
as a Key Asset in Establishing Differentiation Strategies for
Fashion Brands

QIESS4e 2= = avain|

YEXEXR R, ARMER (XER) BARITERIF/NE
NPT FF SR\ BAmAmEt TR E T _ERYSEEE B EERIGFRENE

Li Xiaohan (China) Growth and Regeneration of Design
Products:investigate the Recovery Value of Design from the

wE (BAF) FEEFHEENEERPIEERSRIT RITI A== RAIE
14:15-14:30 | Fang Zhong (Italy) Service Design for Trust Building in Elif Kliciiksayrag , Alpay Er (Turkey) The Bottom-up Transition
Innovative Food Networks in China to Sustainable Production in Design-conscious SMEs:
Observations from Companies Awarded by the Istanbul
Chamber of Industry
FEE(HE) RitmlEKSBE—MNTFEMRITRERTYIR | S8, NEHR (FE ) SRt SHEBEiIRE SR E
14:30-14:45 TR EENE Gao Yupeng, Gong Miaosen (China) The Combination and

Development of New Business Models and Design for
Sustainability




Perspective of Sustainable Design

ABHR-FERER (Fi=)

— LSRR

PRIt R R ERI R G R EUFT

B (BRANI )  LAARRRZEIRITHIATRFERERTHELRRAR

14:45-15:00 | A. Idil Gaziulusoy (New Zealand) System Innovation for Yi Ji (Australia) Research on Sustainable Design Framework for
Sustainability at Product Development Level: A Conceptual Human-centered Interaction Design
Framework
e =1, PET-ERN (HE) BRI TSR TR
A (PE) R TR RS o LX) SRR A
15:00-15:15 | Wang Gang (China) Biological Design of Quasi-living Structure >

Under the Perspective of Bioscience

T. Tang, Tracy Bhamra (U.K.) Applying a Design Behaviour
Intervention Model to Design for Sustainable Behaviour

15:15-15:30

EERE. Bres. TR XN (E )
EREEZENXR

Wang Guosheng, Chen gian, Yu dandan, Rao yonggang (China)
Equitable Communicating in Chinese Hospitals

Enhancing the relationship between Hospital and patients

R E EResEIL A i

KEHBRET (F=) FHFEMAE—Kone NEIRITINMARIETS
peanyUl
Jussi Hiltunen (Finland) Perspectives on sustainability:

Eco-design Principles for the Kone Design Team

15:30-15:45

SR (PE )  IBARRA TR A TR RFIIRSS
Zhang Zhen (China) Public Products and Services in The
Context of Internet of Things

fE¥s. DiEfFehe (RE) WSS FeEERit
Yi Chen, Robert Clarke (U.K.) Shanzhai Products and
Sustainable Design




F-XICIZATE (2011 £ 10 B 28 H) / 2nd Day Detailed Parallel Session Program (October 28 , 2011)

16:00-18:15

16:00-16:15

iEIZ E / Session_E (A301)
A SEIE#EGI/ Culture and Sustainable Design

F#EA/chair: BHIT #d%/ Prof. Wan Shuyuan
... FEfA/chair G Y Prof Qiu Canhong

5H(XE) MASEERITSHRANKUHES LR
KAIFFEORITZ FMER

Wei Dong (USA) Cross-cultural Comparison of Western Green
Design and Eastern Geomantic Culture: Seeking New Ways of
Sustainable Design

=
~F

931615 F / Session_F ( B406)
Al A RIS 5 Rigit/ Design for Sustainable Environment
and Product

BE. MR (FE) GRS K AR AR
it

Cai Qin, Zheng Shuyang (China) The Sustainable Landscape
Design of Urban Fringe in the Process of Urbanization

16:15-16:30

Beib-Esi T (BE) BHhIZRSaREEt
Ms. Manisha Singh (India) Special Craft and Sustainability

BBFY (PE) AR ARMEPRIZEAPRRIZITHIR
Shao Dan (China) A Research of Interior Furnishings Design in
Sustainable Human Environment

16:30-16:45

S (PE) IHEORITIERREREIT AR
Jing Nan (China) Traditional Sources of Design for Sustainable
into Behavior-Chain Patterns

ZHTfH. =EE (FE) #ZHWES "HER AIMRHKRIENS
Li Xinyang, Yuan Yigian (China) Creation of Modern Residence
Community Environment to Promote the Sense of Belonging

16:45-17:00

=it (FE) SREFNERER—HHENNSHCESKIR
Huang Yan (China) Complex and Orderly Layered System :
Cultural and Ecological Composition of Urban Landscape

O BRE (Inf ) BIEERARSIREARENRERIHAR
Marcus Bergman (Sweden) , Research on Ecocotton and fashion
Design of sustainability .

17:00-17:15

SHERE-BF. ZRBEER (FA=) BFERSENER
—— B A m E TR B T A TS S

Stephen D. Reay, Andrew Withell (New Zealand) 7he Role of
Interdisciplinary Collaboration for Sustainable Product
Innovation to Support Urban Biodiversity

B S (RE )
Bgit

Chang Le, Wu Zhihui, Ma Junying (China) Low Carbon Design
in Furniture Industry Based on Sustainable Development

BT oA RIIREHIE AT

REE.

17:15-17:30

gpi2. TL B3, S (XE) MNIHFARUAERZNTZIRE
B/RSHRER 2 TN [BERR

Jun Zou, T.L. Ritchie and Chang (USA) Linkages between
Louisiana Creole and Hunan Courtyard Vernaculars — A
Perspective from Sustainability

R (FE) BAEDIEELFNKT
Leng Tao (China) 7he Innovation Design on Saving Water
Equipment in Bathroom

17:30-17:45

M (RE ) XHUSHFMMAFERIT M= ESRRRN
WH—2K" XREE
Lingqi Kong (UK.) Cultural Diversity and Sustainable Design:

FE (=) Thik (FE) EEOBEE—/LUERIRFNE
BINRASINMGRIX R

Wang Lei (Finland) , Yu Lizhan ( China ) Rethinking Dwelling An




An Evaluation of Local-global Cultural Factors in Wayfinding
Design

Architectural Phenomenology review for person-environment
relation

KR IKBIB(HE) (ERSNA—ICHAERIRREERN
BN A IR HER

K (HE)
Zhu Jie (China)

M 40 NEFEHEBEIR AR LA AL

Studly on the Localization and Sustainability in

17:45-18: Zhang Yi, Zh huh hi Inheri Application: . . . . . .
>-18:00 e I. .a ng Shu o.n’g ( mal) " ’er/ta{7ce a/.m’. et -/caz‘/on the Design of Kitchen Cabernets with 40 Kitchens in China as
The Inspiration of Traditional Tujia Residential Buildings in Example
Western Hunan to Contemporary Sustainable Design P
298, B, KiF Rt s Sk A/RELFIR | oo N, NN
o BFE) BTSSRI | e (rm) I SRR T
18:00-18:15 Fan Wei (China) Old Bottles of New Content: Sustainability of

Liang Bin, Zhou Yue, Zhang Bo (China) Interpretation the
Pioneer of Sustainable Design: Alvar Aalto

Physical Space Form Design




B AZA/ Poster Exhibition
BSAdE: 2011 ££ 10 B 27-29 H/ Exhibition Time: October 27-29 , 2011

DESIS BIZR—NLRARER. KES5ZNFRNHTSR. SEEUEEHES N ERSSNFRREAH TEAREAINEX e
BT SRIFERT" RITEREEA,

The forum is on open space where several on-going or recently completed projects on design for social innovation are showcased
by means of short speeches and a small exhibition.

MRS/ content =3/ Place
® K£iEXKNL/ The Conference Paper Poster A XKT
RIBEEERURASTE |, BiEH 13 RERENFAIEITHITIKIE, A- lobby
13 papers were selected to be posters by the conference organizing committee

ARXKXT

N - i A- lobby

o LeNS TFEESITERFEYEAE/ LeNS Exhibition
ERENEFERFRITESIES 2010 £ LeNS ZARITRRPHIIMHEFRIIRE LK EIRIRS. 1F LeNS IMBNEZEERERD 2R
FARITRENBNSERA ORI ESERI BRI AR SEE.
The sustainable system concepts presented here are the winners and promising concepts of the LeNS Student Design Competition
2010. The student competition and Award is promoted and organized as part of the LeNS project, which aims at the development
and diffusion of design for sustainability in design institutions.

AXKT
® DESIS #Ha8IFiSAFEiRiTEraR/ DESIS Exhibition A- lobby




T {Elf5/Workshop
¥ . F=EHEKHE. F=EREAREIFF/ Hosted by Embassy of Finland in Beijing and Tekes, the Finnish Funding Agency for Technology and

Innovation
B3E : 2011 &£ 10 B 27 H 16:00-18:15/Time : October 27, 2011, 16:00-18:15

MRA/ content Hies/ Place

o HEFINRAHEELITTIES

F=ERTACFHBETRE "IHFEAXEAR" T, EESMSIRT. EEN4EFIRHERS S KEME AR | Fh2REER
FE XAVREA RIS eI BAERERN . BEERIFASS =R AP ERE SIS | FEENES =TS EARS HEIRES,
EHFNEES |, FS=EXEWAFERNSHFIHERZE T , (EEIEFESRMAHE , R —~ I EE@ERRIRAIA SR
SEMNE. ERIVEZBRPEE,

UL, ZS=HEAMIE. F=EREAFEREED "BRINEFEORIT TR | FERMSCEEREFTWE ( Z=ExREARLIFD )
FRITIRN (F=RF) ) ARG (F=KF ) ARSHEERHITHHIT. FT=RNFREA—1786 15 BER , kBLLEARRERITIAE.

TR APANERSD | SB—HBm—HNEIE 3 (U ERIMEREHRS (15 2% ), WRUHERE 1 ) eI 3t AR ERIE S ERIER ; 2)
HERAFEMIIRITER | 3 ) EFEEENZ=AFNERTIERIT. ST EBESERERIEE, FHo—2HITe , MUT=1
WRR © 1) 2t | 2) HHau R | 3) INRAEEM HTHe | ERETERINRI AR ESLET B R IRIB R S NG 795,
Sustainable Design of Building Environment workshop

Tekes, the Finnish Funding Agency for Technology and Innovation, is the main public funding organisation for research,
development and innovation in Finland. Tekes promotes a broad-based view on innovation: besides funding technological
breakthroughs, Tekes emphasises the significance of service-related, design, business, and social innovations.

In China, one important task for Tekes is to help Finnish companies to promote the best Finnish knowhow of sustainable
technologies, and to find business opportunity.

With the support from the Embassy of Finland and the Academy of Arts and Design of Tsinghua University, on the occasion of the
visit of a Finnish delegation led by Tekes, we organize the Sustainable Design of Building Environment workshop. It is a good
opportunity for Chinese players in the area of sustainable design to meet their Finnish counterparts coming from innovation
organizations, companies and research institutions.

The workshop consists of two parts. Part I, the keynote speech from Chinese experts, areas include: 1) Sustainable planning &
design standard; 2) Challenge in sustainable design of buildings; 3) Finnish company’ s practice in China. Part II, the group
discussion, three themes cover: 1) Social sustainability; 2) Economic sustainability; 3) Environmental sustainability. The focal topic is
the challenges in turning sustainable design into reality.

B212




iHEERZF/ List of Oral Presenters
HEE

<113

F5

7ieix

Presenter

A. Idil Gaziulusoy

Institution
Auckland University of Technology,

Subject
System Innovation for Sustainability at Product

Session

. o Auckland, New Zealand Development Level: A Conceptual Framework C
ABHRERER AV o oS e
M= BR=ETXZ FRIRITR PRt A ERNR G FEEIHT | — M-S MHESR
Alfonso Ruiz Rallo, Alfredo
Rivero, P Reina, . .
|vero D . . Revaluation of Pennisetum Setaceum Waste
Daniela Santos, Aurora Faculty of Fine Arts, La Laguna University, . .
Barroso e Transforming It into Paper and Cardboard to C
Manufacture Packaging
WHRE%LNUD. FIRIEE | YT AIEAEEAZER s ‘
- BERAF—FBARIBIREETFRERER RS
£ BED. ERAEN. 5 =
AL RIEHT. BBH BER
Let Interior Design b L : Stud th
. I School of Architecture, Southeast University, "e n er.|0t:' esign be more or?g(‘evous “ y.°”. © )
An Huajuan, Li Minchuan Naniing 210096. China Short Life" Phenomenon of Building Decoration in China B
ZiEE. =) g IERSE K — IR RERREREE TR 6" I
REAFERNF <
Academy of Arts and Design, Tsinghua
A University; Art and Science Research Center, | The Sustainable Landscape Design of Urban Fringe in the
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Abstract

It is now commonly accepted that, in order to achieve sustainability, the socio-technical systems
which fulfil social functions such as housing, food, mobility need to be transformed. This
transformation is known as system innovation and requires multi-scale and systemic approaches
to innovation. The literature on system innovation has provided explanations regarding how
companies and product development activities fit into the big and long-term picture of system
innovation only to a certain extent and this area remains largely neglected in the literature. In
order to address this gap, this paper presents a conceptual framework explaining how innovation
efforts at the micro-level (i.e. product/service development) can systemically be aligned with
those efforts at the macro-level (i.e. socio-technical systems). The framework is prescriptive and
states that companies are part of society and thus, their strategic goals should not be
contradictory to visions of society and these goals should be aligned with the goals of the society
envisioned to achieve sustainability. This requires companies to acknowledge the long-term
visions of the society during their strategy development to guide their decisions on product
development.

Keywords: system innovation, sustainability, product development, product design

1. INTRODUCTION

Sustainability is a system property and not a property of system elements (Clayton and Radcliffe,
1996). As the discourse on sustainability matured over the past twenty years, our understanding
of the concept has evolved from being an idealized, generalized and static property of individual
(system) elements to contextual and dynamic properties of systems themselves (Faber, Jorna, &
Van Engelen, 2005). This dynamic conceptualization of sustainability assumes both internal and
external changes will occur over time and space, thus, posits sustainability as a ‘moving target’
(Hjorth & Bagheri, 2006, p. 76). Internal and external forces influencing change over the
environment, society and economy continuously alter the conditions of sustainability. Since

sustainability is a moving target, it needs to be planned through process-based, multi-scale and



systemic approaches, which are guided by targets/visions, instead of traditional goal-based

optimization approaches (Bagheri & Hjorth, 2007).

Since sustainability is a dynamic system property, products, services, technologies and
organizations cannot be regarded as sustainable on their own right but they may be elements of
sustainable socio-technical systems. The requirement for dematerialization of production and
consumption and the needed decreases in greenhouse gas emissions are not likely to happen
through the current technological path (Rennings, 2000; Jansen, 2003; Ryan, 2008a). It is now
commonly accepted that, in order to achieve sustainability, there is a requirement for
transformation of socio-technical systems. Therefore, since solely product-centered design and
development approaches generally result in incremental improvements (see Brezet, 1997 for a
typology of product development approaches compared to their sustainability gains) and a need
for adopting a systemic approach, the discourse on innovation for sustainability has shifted from
company-level processes to wider and linked processes at the socio-technical system level
within which needs for housing, mobility, food, communications, etc. are satisfied (Smith, Stirling
& Berkhout, 2005).

The needed transformations at socio-technical level covers institutional, social/cultural,
organizational as well as technological change (Loorbach, 2010); that is, they need to take place
at societal level. The process of societal transformation which needs to take place to achieve
sustainability is defined as the transition to sustainable socio-technical systems or system

innovation for sustainability.

Companies are important actors in this transformation and will have important roles in developing
the technologies of the new system (Charter et al., 2008). Even though theory around system
innovation is now very elaborate, it provided explanations regarding how companies and product
development activities fit into the big and long-term picture of system innovation only to a certain
extent. Recent contributions articulated different perspectives on system innovation including
business perspective, design perspective and consumer perspective through cases, examples,
and some models (e.g. Tukker, et al., 2008; Van Bakel et al., 2007). However, there is a lack of
theory on how micro and meso-level changes (organizational and technological changes in
companies) can and should be aligned with the macro-level (institutional and social/cultural

changes in the wider society) changes.

In order to address this gap, this paper proposes a conceptual framework explaining how wider-
scale systemic changes can be addressed at company and product development level. The
conceptual framework is developed by integrating insights from sustainability science, complex

adaptive systems theory and the newly emerging system innovation theory. The next section



presents a summary of these insights upon which the conceptual framework is established. Third
section presents the conceptual framework. The implications of the framework for policy makers,
companies, educators and professionals working in the product development area are discussed

in the final section.

2. THEORETICAL UNDERPINNINGS

2.1.Complexity and Co-evolution

Socio-technical systems are complex (adaptive) systems. The major characteristics of complex
systems are identified as unpredictable behaviour, large number of components with many
interactions among them, decentralised decision-making and limited or no decomposability
(Casti, 1986). A complex system has intricate sets of non-linear feed-back loops so that it can
only be partially analysed at a time. Socio-technical systems show emergent properties. In
emerging complex systems there is continuous novelty and these systems cannot be fully
explained mechanistically or functionally since some of their elements possess individuality,
intention, purpose, foresight and values (Funtowicz & Ravetz, 1994). Complex systems cannot
be fragmented without losing their identities and purposefulness (Hjorth & Bagheri, 2006;
Linstone, 1999) state that. In addition to irreducibility and emergent behaviour, the other
characteristics of complex systems are self-organisation, continuous change, sensitivity to initial
conditions, learning, irreducible uncertainty, and contextuality (Cilliers, 1998; Gallopin,
Funtowicz, O'Connor & Ravetz, 2001; Manson, 2001; Cooke-Davies, Cicmil, Crawford &
Richardson, 2007). Complex systems in general are hierarchic or have multiple-levels and each
element is a subsystem and each system is part of a bigger system (Casti, 1986; Gallopin et al.
2001; Holling, 2001; Gallopin, 2004). Hierarchical structures have adaptive significance (Simon,
1974). This adaptive significance is not due to a top-down authoritative control but rather due to
the formation of semi-autonomous levels which interact with each other and pass on material
and/or information to the higher and slower levels (Holling, 2001). For an effective analysis of a
complex system, the analyst needs to oversee the (sub)system being analysed from a vantage
point. This vantage point should be at a higher or preferably meta-level to identify a context
specific perspective while still acknowledging the interconnections between the (subsystem)
being analysed and the rest (Espinosa, Harnden & Walker, 2008). It is not possible to study
complex systems meaningfully by breaking them into their components. At times when there is a
need to define system boundaries, this should be done acknowledging how the part under study
relates to the rest of the system.

The distinguishing feature of complex adaptive systems is that ‘they interact with their
environment and change in response to a change (Clayton & Radcliffe, 1996, p.23)". They are

resilient; therefore, they ‘can tolerate certain levels of stress or degradation (p. 31)’. As a result,



sustainability of a CAS can be achieved if the adaptive capacity of it is not destroyed. The
subsystems of a system should be adaptable to changes which occur both in the other
subsystems, and as a result, in the entire system. The subsystems must co-evolve to render
sustainability possible. Co-evolution refers to the mutual change of all system components.

During this mutual change, one component may or may not dictate a change over other(s).
2.2.0Operational Time-Frame

Even though the length of time frame to be used when planning for sustainability is still being
debated, the concept intrinsically requires a long-term future orientation. Long term is not a static,
predetermined time span to be applied to the whole of the meta-system. Rather, it is determined
in line with the nominal temporal (and also spatial) scales of the system component whose
sustainability is of concern (Costanza & Patten, 1995). For cities, for example, the nominal life
span can be accepted to be 1000 years or more. However, for a human being, the nominal life

span, and hence the ‘long term’ in which sustainability is monitored and assessed will be around

70 years.
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Figure 1: Temporal and spatial scale versus size of the operational context (adapted from
Gaziulusoy & Boyle, 2008)

When sustainability of a complex system is of concern, from smaller (smallest) to broader
(broadest), there is a continuum of hierarchically interdependent operational contexts to which
the concept of sustainability can be applied (Figure 1). According to the operational context, the
length of ‘long term’ should change; as the operational context widens, the length of planning
should extend in order to cover subsumed operational contexts and to connect them both
spatially and temporally (Gaziulusoy & Boyle, 2008). Nevertheless, this is not a one-way linear
relationship. While planning at higher-order operational contexts requires longer and wider scales
to cover lower-order contexts, lower-order contexts are externally bound by this larger scale no
matter what their internal scale is (Holling, 2001). As an illustrative example, climate and

vegetation can be considered. Climatic cycles are much longer than vegetation cycles.



Successive generations of the same type of vegetation are dependent on annual rainfall and
temperature. In accordance with the resilience of vegetation, variations in rainfall or temperature
between years are tolerable to some extent. But as climatic change affects the rainfall or
temperature over the long term, first, some characteristics of the vegetation and then the type of
vegetation will need to change. This also applies to human-nature interactions, as the previous
example could easily be adapted, for example, to agriculture-climate or technology-resource
cases. Therefore, lower-order operational contexts should be aware of issues and scales of
higher-order operational contexts, first, to guarantee their success and, second, to guarantee

sustainability of higher-order contexts.
2.3.Co-evolving Contexts of Change in Socio-technical Systems

For a better understanding of influencing system innovation for sustainability at product
development level, there is indeed a need for analysing the dynamics of co-evolutionary
influence patterns relevant to product development within the socio-technical system. In general,
society and technology shape each other on an ongoing and bilateral basis (Geels, 2005a,
2005b); i.e. they co-evolve. Institutional and social/cultural changes generally take place before
and, consequently, influence organisational and technological changes (Freeman, 1992). In
general, institutional and social/cultural changes are more fundamental and powerful than
organisational and technological changes. For example, science and research policy determines
the direction of investment and thus influences technological change along that direction.
Similarly, international laws and agreements determine the characteristics of international trade
unions. Societal norms and values determine, to a large extent, how social organisation is

structured.

Figure 2 shows some of the different elements of socio-technical system influencing
technological change on a co-evolutionary basis. These elements are grouped under four types
of socio-technical system component: institutional, social/cultural, organisational and
technological. For example, user/consumer is a small-scale, social/cultural-type element while
infrastructure is a large-scale, technological-type element. The circular arrows in the figure

indicate that the change is continuous and dynamic, and, every element influences each other.
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Figure 2. Co-evolutionary dynamics within the socio-technical system

Despite the hardship associated with analysing the dynamics between different types of the
socio-technical system components, there are easily observable patterns between different
scales of them. Complexity increases as the scale becomes larger. Consequently, as the scale
gets larger, managing change becomes harder and the pace of change gets slower. Also,
smaller scales of one type of socio-technical system component are hierarchically dependent on
larger scales of the same type. For example, products are determined by the relevant
technological regimes and the technological regimes are determined by the technology system.
Similarly, change in the large scale of a particular type of socio-technical system component is
likely to require change in smaller scales of the same type. Nevertheless, smaller scale socio-
technical system components may or may not induce/influence change in the larger scales of the

same component.
2.4. Product Development Perspective: Levels of Innovation for Sustainability

Brezet (1997) defined four levels of innovation for sustainability (Figure 3). The first level is
product improvement. Product improvements are focused on reducing environmental impacts for
existing products. The second level is product redesign. In product redesign, product concept
remains almost intact but either the product or its components are further developed or replaced.
The first and second levels are where most of the efforts are focused at the moment, driven
mainly by the regulatory push/push mechanisms. These first two levels have a product focus and
are performed within the realm of established technologies and social uptake of established

technologies. The third level is function innovation. At this level, the innovation is not limited to



existing product concepts but related to how the function is achieved. This level generally
constitutes a transition between product focus and system focus. The fourth and final level of
innovation defined by Brezet (1997) is system innovation. At this level, the whole technology

system is replaced by a new system.
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Figure 3. Levels of innovation for sustainability (based on Brezet (1997))

3. The Conceptual framework

3.1.Combining Levels of Innovation, Co-evolutionary Dynamics and Time-
frame

One particular challenge in linking activities of product development teams to system level
innovation becomes evident when the socio-technical contexts of change required to be
intervened at each level of innovation are considered (Figure 4). Towards the upper levels of
innovation for sustainability, the complexity of the problem increases because the context of
change required widens. At the first two levels, a company is a sufficient entity for analysis and
action. However, towards upper levels the change requires the collaboration of many
stakeholders, some of which are not recognised as stakeholders currently. For the system level
innovation to take place there is a need for change at institutional level, i.e. at the very
fundamentals of society including norms, values, socio-cultural practices, and the underlying
assumptions of the economic system, as well as organisational and technological change. As a
result, in planning for system innovation for sustainability, companies and product development
teams face a challenge which is not comparable in scale to any previous challenges the industry
has faced. On the one hand and in the short term, companies have to design/redesign products
to meet immediate business priorities like decreasing the cost and time-to-market while assuring
quality, market appeal, competitiveness, and compliance to ever-toughening legislation and

standards. On the other hand, in addition to these generic and short-term business goals, they



should develop new technologies in the medium and long term which will overcome the burden

put by the prevailing production-consumption patterns on the environment and society.
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Figure 4. The contexts of change in relation to levels of innovation for sustainability

Another challenge in linking activities of product development teams to system innovation is
related to the associated time frames. System innovation requires long-term planning (i.e. 50
years or more) due to the complexity embedded both in natural and social systems and the
dynamic nature of sustainability requirements. The time frames required for system innovation
are far beyond the ones usually used by companies for planning (Jansen, 2003). Nevertheless,
system innovation assumes that structural changes will take place in the socio-technical system
including the major assumptions of the current economic system and the role and responsibilities
of businesses within society. Therefore, there is a need to mediate the time-frames required for

system innovation with those used by companies and product development teams.
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Figure 5. Temporal and spatial positioning of relevant types of innovation

Referring back to the discussion about the operational time frames, as the operational context
widens, the length of planning should extend in order to cover subsumed operational contexts
and to connect them both spatially and temporally. In Section 2.3, it was stated that social and
institutional innovations will influence organizational and technological innovations and then will
be influenced by new organizational structures and technologies in a recurring manner.
Therefore, based on a systemic hierarchy, society is the widest operational context relevant to
system level innovation followed by the company and the product development team. Figure 5
temporally and spatially positions types of innovation relevant for different operational contexts
and relevant types of innovation based on the operational time frame model (Figure 1).
According to this positioning, institutional and social/cultural innovations should be subjected to
the longest planning period followed by organizational and technological innovations. There will
be feedback paths established from smaller-scale, shorter-term innovations informing both each
other and innovations taking place at longer time spans and in wider operational contexts as the

implementation progresses.

Figure 6 combines the levels of innovation (Figure 3) and the different scales of socio-technical
system components (Figure 2) in order to link system innovation to the activities of product
development teams in a meaningful way. Since innovation is systemic and product development
is indeed a component of another system, the activities taking place at the product development
level has to be considered in the context of the company. Therefore, the product development
function needs to be systemically positioned in the company, and the company needs to be
systemically positioned in the society. In order to achieve this, the time frames applicable to the
three operational contexts (i.e. society, company and product development) and the mechanisms
of aligning the activities of product development to the transformation which needs to take place

in the wider society to achieve sustainability needs to be clarified.
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Figure 6. A model to link product development function to system level innovation

As shown in Figure 6, the planning periods applicable to the levels of innovation can be defined
as operational in the short term, strategic in the medium term and visionary in the long term. The
short term used here covers ten years which is the longest business planning period for most
companies. It is acknowledged that there are indeed shorter periods that businesses need to
make decisions and take action within, such as daily, monthly or annual periods. In addition,
product development cycles are getting shorter as the global competition increases and lean
product development practices become more widespread. Nevertheless, it is empirically proven
that as the complexity and innovative content of products increases the development cycle
becomes longer (Griffin, 1997a, 1997b). In cases of radical innovation, the technological and
market uncertainties require longer learning periods, and therefore, more time needs to be
invested (Herrmann, Gassmann & Eisert, 2007). Case studies (e.g. Lynn et al., 1996; Veryzer
Jr., 1998; Abetti, 2000) have shown that for radical innovations, time-to-market cycles as long as

and sometimes longer than ten years is common.

The strategic period should shape the operational period through the setting of goals at the
organisational (company) level. Individual companies have very limited ability to influence
change at the larger components of the socio-technical system, i.e. institutional, social/cultural,
especially in the short-term. Nevertheless, it should be emphasised once again that companies

are part of society and thus, even though they fall into small/medium scale within the socio-



technical system, their strategic goals should not be contradictory to visions of society. On the
contrary, their strategic goals should be aligned with the meta-goals desired at societal level to
achieve sustainability. In order to achieve this alignment the planning periods applicable to
companies (operational and strategic) need to be linked to the long-term planning period;
theoretically, at the end of the long-term planning period the whole socio-technical system should
have been transformed. Therefore, companies should acknowledge the long-term visions of the
society during their strategy development which then will guide the product development

decisions.

3.2.Social Function Fulfilment, System Innovation and Product
Development

Socio-technical systems are defined by the social function fulfilled by them (Geels, 2004); such
as housing, mobility and energy. In planning for system innovation for sustainability, focusing on
social function fulfilment broadens the thinking which was previously limited to material and
technical aspects of cultural, behavioural and organisational domains of innovation, and

therefore, provides more leverage points to influence the system change (Ryan, 2008b).

From the perspective of product development, innovating to find alternative ways of fulfilling a
social function is not a novel concept. Indeed, this is one of the main strategies applied by
product designers/developers in new product/service development. However, social function
fulfilment, as currently understood from the perspective of product design/development,
corresponds to the third level of innovation for sustainability (see Section 2.4). Therefore, it does
not consider social/cultural and institutional innovations which are essential to achieve innovation

at system level as leverage points to focus on in product development.
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Figure 7. A model for social function fulfilment at product development level

Figure 7 is a model to describe social function fulfilment from the perspective of product
development with a systemic understanding. The model conceptualises social function fulfilment
in the wider context of the socio-technical system. As stated before, a socio-technical system has
institutional, social/cultural, organisational and technological components. Social function cannot
solely be described technologically but needs to be referenced to the other components of the
socio-technical system as well. Fulfilling a social function requires consideration of several -
institutional, social/cultural, organisational as well as technological- variables simultaneously.
These variables include materials, production techniques, infrastructure, culture, social
norms/values, cognitive/physical abilities of the user and legislation/regulation which govern the
production and use of a product/service. These variables all together determine the conditions
and limits of fulfilling that social function within the socio-technical system of concern. In this
systemic approach to conceptualising social function fulfilment, these variables are co-
dependent. Each of them is subject to change during the systemic transformation towards
sustainability. Therefore, they need to be acknowledged individually yet considered
simultaneously in system innovation as complementary to each other. It should be noted that the
size of the physical variables (materials, infrastructure) may vary independently of the social
function since a function can be met in multiple ways some of which may be more material
intensive than the others.
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Figure 8. System innovation model from the perspective of product development

System innovation should enable fulfilment of the same social function in the future through a
combination of innovations in institutional, social/cultural, organisational as well as technological
contexts of the socio-technical system. From the perspective of product development this means
adopting a proactive and systemic approach in design and development of the products/services
by taking both physical and non-physical variables, which can be influenced at the product
development phase, into consideration. Figure 8 provides a model to explain system innovation
from the perspective of product development. According to this model, if in developing
alternatives to fulfil a particular social function, the physical (e.g. materials, infrastructure, and
production techniques) and non-physical (e.g. regulations, social norms and values, cognitive
abilities of the user(s)) variables are considered and leveraged simultaneously, system level
innovation can be influenced through activities and decisions at the product development level. If
institutional, social/cultural, organisational and technological determinants of a social function are
considered simultaneously, neither the capacity and characteristics of present technologies nor
the expectations of present market and user becomes a focal point around which innovation will
shape. Instead, the focal point becomes the social function to be fulfilled. This way, possible
combinations of physical and non-physical variables together enabling that function to be fulfilled
can be conceived. As a result, product development can have a proactive role to play in much

wider and longer-term changes which need to happen at institutional and social/cultural levels.



4. CLOSURE

Sustainability is a system property and multi-scale and systemic approaches. These approaches
should be guided by targets/visions, instead of traditional goal-based optimization approaches.
Since sustainability is a dynamic system property, the discourse on innovation for sustainability is
shifting from focusing on individual products, services and technologies to entire socio technical
systems which fulfil certain social functions such as housing, mobility, food etc. At an
organisational level, this shift implies a shift from company-level processes to wider and linked
processes at the socio-technical system level. The theory around system innovation has
provided explanations regarding how companies and product development activities fit into the
broader picture of system innovation only to a certain extent and the topic is highly neglected in

the literature.

In order to address this issue, this paper presented a conceptual framework explaining how
innovation efforts at the micro-level (i.e. product/service development) can systemically be
aligned with those efforts at the macro-level (i.e. socio-technical systems). The conceptual
framework is developed through integrating insights from sustainability science, complex
adaptive systems theory and system innovation theory. The conceptual framework contributes to
the main body of system innovation theory by building on it to specifically address product
development level in system innovation for sustainability. The framework is prescriptive and
states that companies are part of society and thus, their strategic goals should not be
contradictory to visions of society and these goals should be aligned with the goals of the society
envisioned to achieve sustainability. This requires companies to acknowledge the long-term
visions of the society during their strategy development to guide their decisions on product

development.
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