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Abstract 

The Indian Institute of Technology at Delhi (IITD), in a collaboration project funded under the EU 
India Cross-cultural Programme, with Delft University of Technology (DUT), The Netherlands and 
with INETI, a Portuguese research institute, has initiated a project to create an Ecodesign Network in 
the Delhi region of northern India. Titled the Indian European Ecodesign Program (IEEP), to run for 
three years from 1999, the project aims to develop capability in the environmentally orientated practice 
of industrial design among design professionals, academicians and industrial enterprises. 

The curricular part of the IEEP project is oriented to the development of Ecodesign courses for 
Industrial Design students and professionals in India. During the last 4 years several experiments have 
been done in the usage of different Ecodesign tools from Europe. These experiments have been 
conducted in the courses and projects done by the students of the Industrial Design Programme. 
Specific Ecodesign tools from different origins like the UNEP 'Promise manual' and the INETI 
checklist have been applied in studio exercise of product redesign and the exercise outcomes studied 
with the intention of locating the methods correctly in the design process. Issues of the larger context 
and role of design are also integrated into the programme that goes by the title of 'Design for 
Sustainable Development'. This course has been offered to students for three years now. The paper 
explains the theoretical background and the experiences in conducting the course. 

Background 

We may define our needs in ways which effectively exclude others meeting theirs, and in the process 
increase the long-term risks for the sustainability of their livelihoods. Most importantly, however, the 
implications of the processes through which we enlarge our choices, and reduce those of others, is 
largely invisible to us, it may take place at several removes from us, in other countries, or in the future. 
-M. Redclift(9) 

Formal industrial design education in India dates from the early 1960’s. The initial framework of design as 
formulated in the curriculum of those days was based on a conception of the 'needs' of the country, its populace. 
The accent was on craft, rural development and a focus on increasing the quality of goods generated by the 
SMEs. There is now a large resource of successful case studies which demonstration the efficacy of the initial 
formulations of the ideals and the derived curriculum. 

The industrial designer is here visualized as an agent of change and the methodological tools she brings to bear 
on the work situation are not limited to new product development or product redesign. The framework accepts 
the importance of the context and hence methodology reflects a people's orientation. Early learnings in design 
school concentrate on the methodologies required to work with communities, which here are loosely categorised 
as the disadvantaged. To cite, a successful project to work with a community (Jawaja) was constructed in 
collaboration between a design school and a management institute. This village today is a producer of quality 
leather goods. And the systemic transformation effected change not only in increasing incomes in the village 
community but also set up improved systems for public health, education and essential infrastructure like water 
and electricity. The primacy of the development perspective is somewhat lesser today and the focus is evenly 
divided between design for development and design for industry. 

Design at the IIT Delhi dates from 1994. Reflecting changed circumstances the programme was set up with a 
commitment to have a greater relationship with the mass industry, this meant in a way that a major proportion of 
the projects done by students would necessarily be client sponsored and over the years the client has come to 
mean large industry. This narrowing of focus to supporting the needs of the big industry was accompanied with 
a realization that the demands of the context articulated earlier as design for need, would have to be reframed 
with a sharper focus. 
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The first three years from 1994 –1997 a course titled “Design for Environment & Human Care’ was run in the 
senior year. The programme at the IITD is run at the post-graduate level for graduate engineers and architects. 
And hence is a conversion programme. The focus in the course on environment and human care was 
characterised by two perspectives; universal design and design in the public domain. The former refers to an 
approach to design where the user category of the product being designed in enlarged, to include in addition to 
the able bodied, the old, the differently-abled and the very young. Design in the public domain was a term that 
referred to design perspectives that dealt with neglected areas of society. Public, contrasted to private thus 
encapsulated design interventions for those segments of society, which were of not much interest to the majority 
of the manufactures. 

This course was wound up and a new course titled ‘Design for Sustainable Development' took its place. This 
was visualized to be much wider in scope and more in consonance with the emerging reality. Which at that time, 
in 1998, was a collaborative relationship that had been set up between the IITD, the Delft University of 
Technology (Netherlands) & INETI (Portugal). The objective of the collaboration was capacity development in 
Eco-design (Product Stewardship). Eco-design was seen here to be the design of products to be environmentally 
appropriate. 

The early scope for the perspective 'design for sustainable development' was determined by two projects, which 
were then ongoing. One was the implementation of a recycling programme on campus and the other was the 
new design of the traditional pedal powered vehicle, the rickshaw. The significant point about both the projects 
was the methodological stress on ensuring that the projects were self-sustaining. Which here meant that the 
designs would survive the end of the project and would be widely disseminated and over time adopted by a large 
population. Three years down this in a reality. The above projects (8) are examples of design interventions that 
have a ‘green’ impact. However they are traditional industrial design projects and do not lay stress on 
methodological tools specific to the DFE (design for environment) movement the world over. They are in a 
sense to be labelled design of green products and systems. 

The paper thus uses this crucial distinction to make a classification of green projects. All of which are now 
loosely termed as ecodesign projects. And goes on to explain the structure of a curriculum that supports all 
manner of industrial design activity that could be initiated to provide a reduction/amelioration of environmental 
impacts either as a primary goal or as an alternative goal. 

It would be important to mention here the particular characteristic of the placement of the Indian Industrial 
Designer in society or in a firm. The previous seven years have shown that the graduates from the IITD 
programme either opt to start their own consultancies or join a firm. And in both instances they encounter 
situations where they are forced to be leaders or if not, then at least the first industrial designers to be seen in 
that context. Even multinational companies have traditionally regarded their Indian operation as a production 
unit and not a place for new development. However as experiences with Daewoo and Whirlpool have shown, 
once the designer enters the firm the way the unit looks at its capability and potential itself changes. While this 
places upon the designer the onus of doing a lot of training and changing of existing mindsets, it also affords 
them the opportunity to exercise a rare power to initiate projects for product re-design or new product 
development. Which may in a majority of conventional case studies is an executive or marketing function. The 
significance of this is that the designers, as recent case studies have demonstrated, inaugurates for the company 
an environmental agenda, a policy and strategy to factor in long term scenarios into the R & D departments. 
This calls for methodological rigour in environmental decision-making, which is not traditionally supported by 
design school training in India. The purpose of collaboration thus acquires significance. The Indian European 
Ecodesign Programme becomes the vehicle for appropriating and generating the methodological tools necessary 
to undertake the ecodesign project. 

Design for Sustainable Development Course 

The previous section shows that the objective of extending product design beyond the confines of traditional 
concerns of aesthetics and production was assigned to an additional course. This additional course initially was a 
catch all for concerns that were located in the 'public domain'. Which in recent years was merged, and acquired 
a focus under the general label of sustainable development. While this was a generally accepted concern in 
Industrial Design, the oft-posed question came to be; what is so new about green projects? Implying that 
concern for the environment was always available as a path for a student to opt for in her projects. This was 
true; there are green projects to be found among the student works of all the design schools. 

It is however a new phenomenon that sustainable development is a taught course with a distinct transfer of 
learning through lectures and studio exercises. With the keen focus on methodology that the collaborative 
project brought to the IITD programme, can be seen a new definition of the course particulars. The conception 



of 'ecodesign' and the usage of this term in a more diffuse fashion to encompass all manner of development 
projects that would be the concern of designers is a necessary transformation that owes much to the way 
education is structured at IITD. In the same way it owes a significant debt to the emerging notions of sustainable 
development the world over which begin to include notions of equity and intergenerational issues. 

To answer the question another way we offer the proposition that the sustainability issue is central to the way 
design projects are to be handled in the future. To answer an allied question; why a course on sustainable design 
and not on ecodesign - we refer to the nature of assignments designers in India have traditionally participated in. 
As mentioned before, the manufacturer centred position in design is but one professional option. And ecodesign 
in its narrowest sense is a vehicle for redesign. Larger issues of product service systems, dematerialisation and 
sustainable consumption need fundamental transformations of comprehensions that a framework of sustainable 
development affords. 

Finally a note about the institutional course structure. The course, of 3 credits, is conducted in the 1st semester 
(from July to December) and runs for a period of 15 weeks. The structure of the course as listed comprises a 
one-hour lecture and a 3-hour studio every week. In addition to the set contact hours, the student group 
undertakes visits and assignments like term papers and documentation. Students are also encouraged to 
participate in workshops and other relevant events that might be happening in the city. A course abstract is 
handed out to the student at the beginning of the semester; typically it lists the schedule of topics for the 
lectures. And sets out the schedule of studio exercises. The over all pattern of the course plan is explained to the 
students in the initial briefing. The educational methodology is then touched upon. This is part of a continuing 
interest of the faculty member in person centred learning and the student is told that she would manage the 
process of learning. Thus the course has the responsibility of provoking the student to participate in the 
construction of a better world. 

Boot strapping exercises 
From the Rio Declaration: 

Principle 3: The right to development must be fulfilled so as to equitably meet developmental and 
environmental needs of present and future generations. 

Principle 5: All states and all people shall cooperate in the essential task of eradicating poverty as an 
indispensable requirement for Sustainable Development, in order to decrease the disparities in 
standards of living and better meet the needs of the majority of the people of the world. 

Principle 8: To achieve Sustainable Development and a higher quality of life for all people, states 
should reduce and eliminate unsustainable patterns of production and consumption and promote 
appropriate demographic policies. 

The graduate students coming into the design programme have seldom encountered a situation that requires 
them to confront the appropriateness or correctness of their views on most subjects.  The majority of the 
engineers who have participated in this course have often confessed to having: faith in the certainty of opinions 
handed down by authority, belief is the correctness of simplistic or reductionist solutions, and even subscribe to 
mechanistic world views.  The complexity of real life is dismissed as an aberration, and in lighter moments they 
even subscribe to the opinion that the solution to all of India’s ills is an autocratic authoritarian central regime. 

A fundamental objective of the course thus becomes one of engaging the students in a discussion classifying 
intellectual frameworks. Starting from simplistic portrayals of left-right, the discussion proceeds to more a 
global mapping, as depicted by sociologists like Douglas portraying perspectives (figure 2) the overall goal in 
seen as one of transporting the student from the situation of their holding uncontested beliefs to a situation 
where they confront & possibly appropriate beliefs that are in consonance with the intellectual foundations of 
the movement of Sustainable Development. 



 

Fear is an opt repeated theme and hence has become a central issue in these initial provocations.  The Hindu 
student confesses to a feeling of fear when entering a Muslim (Islamic) neighbourhood. The urbanite confesses 
to a feeling of uncertainty and apprehension when encountering groups from villages. Often in the group 
discussion it transpires that these visits or encounters have never occurred, and we question whether it could be 
construed here as apprehension of the unfamiliar. Students then, normally after some time elapses in indecision, 
usually take the initiative and go to the mosque or dargah or to the village.  And usually come back surprised, 
that there was no cause for their earlier apprehension. 

Another exercise, newspaper analysis, is done by collecting from the current newspapers instances of injustice, 
conflict, betrayal and other such reports that fall under a general category of problems.  Students are then invited 
to discuss why the problem occurs and what are the solutions that are typically implemented by the various 
stakeholders.  The politics of stakeholders occupies quite some discussion space.  Eventually students are asked 
to volunteer realistic suggestions of action assuming they become a participant (stakeholder) in that problem 
situation with no special administrative, economic or political power.  The discussions here is steered towards 
an appreciation of the efforts of individuals, NGO’s and other institutions who have participated in efforts and 
have improved the situations using various approaches and actions.  NGO projects like SWRC (Tilonia) and 
Ralgaon Siddhi are presented as successful care studies.  It can safely be assumed that by this stage the students 
have as understanding of the implications of the terms such as stakeholder and community participation, 
environmentally sustainable action and sustainable development. 

At this point students choose a topic for their term paper.  In the past students have worked upon: 

1. The Wallahs of India: Looked at traditional product service combinations, which are still prevalent in 
India, like the dabba wallah who ferries the lunch to office goers, in Mumbai, from their homes. 

2. The Typologies mapping: Attempted to classify products based on their energy consumption or inputs 
used. 

The recent group of students are working on 3 problem areas that are of concern due to the occurrence of global 
meetings on race and environment.  The focus of the problem areas is as listed below: 

1. The debate of discrimination on the basis of caste. Leading up to the World Conference against 
Racism, 31st August to 7th September 2001, Durban, SA.  

2. The debate on religious tolerance. Or Saffronisation of the educational curricula. In the context of the 
above Durban meet. 

3. The debate on new approaches to development. Leading up to the World Summit on Sustainable 
Development, 2-11 September 2002, Johannesburg, SA. 

Lectures here support the students by introducing them to published works on sustainability.  The chart below 
sums up in one way the different spheres of activity in which sustainability can be analysed.     
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No. Spheres Dimensions 
1 The sphere of production The individuals immediate work env

pollution) 
    Workface conflicts: health, work rela
    Indirect consequences of production 

pollution 
2 The sphere of consumption The individual's consumption practic

risks 
    Indirect consequences of consumptio

ecological foorprints 
    Socially generated consumption: ene
3 The sphere of social 

capital/infrastructure 
The built environment, urban space, 
infrastructures 

    Spatial structures and access to servic
consequences ( collective consumptio

4 The sphere of 'nature' Amenity and the countryside 
    Positional goods and landscape 
    Access to wilderness 

    Animal rights and welfare 
5 The sphere of physical  Air pollution, climate change 
  Sustainability Ozone depletion 
    Stability of coastlines, watershed fore

'natural disasters' 

Sustainability: Life chances and livelihoods, Ed. Michael Redclift, Routledge, London, 200

The Systemic perspective or larger picture 

On the 23rd of July 2001 six students with their faculty in charge of the cours
life of materials of consumption. The trip began from the neighbourhood garba
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describing the journey, and hence a topographical map of the materials leaving 
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A separate group is enquiring into the consumption practices of a select group (54 homes) of households on the 
institute campus. This study informs the group about issues upstream of the waste cycle. The levels at which 
people presently consume indicates the progression of consumption practices. Working intimately with 
households in a community also takes the abstract issues out of the classroom and helps the student formulate 
original hypothesis and propositions about the past and the future of the consumption behaviours. An intimate 
relationship with the decision making process of households says a lot about the nature of interventions that can 
be designed to realize desirable scenarios. 

 

 

An earlier group of students (in 1998) worked on the domestic kitchen, as a net polluter. And plotted the space 
and its activities much like it were an industrial enterprise. It was speculated then that householders could 
assimilate much of the know-how developed by industrial enterprises for cleaning up their practices. The 
process of learning could then be facilitated through appropriate social information and action. 

While the exercise on the kitchen was being done by one group another was looking at the garbage generated on 
campus. The solution mapped by the students was produced in the form of a small booklet. Initially termed 
idealistic and unachievable (by everyone in the campus administration who saw it) this visualisation was 
subsequently implemented with very little modification. This solution, termed ZERO WASTE by the students, 
has been operational for three years, and serves as a model programme in the city of New Delhi. The recycling 
rates achieved have been as high as 85% for the almost two tonnes of waste collected each day. 

The box below summarises the past exercises at the systems level.  Some were handled as classroom studio 
exercises, some as projects, and the macro picture mentioned here was largely dealt with in special workshops. 
This section thus illustrates one part of the course where the focus is more central on issues of sustainable 
development. Real life examples and the city serve as the laboratory for the generation of case studies and thus 
learning. 

 

4. Unprotected leachate pond 
at a landfill site with swimmers 
in it. 

5. The kitchen exercise: 
plotting the material cycle. 



 

The methodologies deployed are tools generic to industrial design projects and exercises. However the effort 
now is to effectively document the projects themselves to discover the heuristic basis for the decision-making. It 
is thus hoped that the hindsight would provide valuable strategies for subsequent education and project work. 

The Product perspective or local picture 

There is a degree of arrogance associated with eco-modernism, which could act as a barrier to further 
development of the environmental agenda. The strive for eco-efficiency is too often seen as an end in 
itself. The irony here is that environmental action based on models of eco-efficiency may take us a little 
way along the road to sustainable development but then may actually block any further progress. - 
Richard Welford (2) 

Projects in the industrial design classroom are classified as New Product Development (NPD) or product 
redesign. In the first instance, which we discuss as green design, the stress and the focus is upon propositions 
being made in the Brief, which are then validated or demonstrated in 3D in the design exercise. These kinds of 
projects, the design of a lightweight alternative fuel car is a classic example many students work upon, do not 
lay stress on the analysis of an existing situation. An earlier term for these kinds of projects was ab-initio design, 
which we now replace with the term 'green design'. 

 

The Project    
 I: The Brief II: Concept III: Simulation 

Objectives Formulating objectives Visualisation Demonstration of concept 
  The Brief  Sketch design   
    Detailing   

Generic Tools Literature search Block Modelling Prototype construction  
  Product Analysis Value analysis 3D model making 
  Documentation Semiotic propositions Photography 
  Field Studies/ visits Form studies   
  Questionnaire Models   
  Focus Groups Ergonomic studies   
  Design guidelines Concept evaluation   
  Problem Perception Brainstorming   
  Interviews Synectics   
    Design by 2D drawing   
    CAD   

Ecodesign Tools MET Matrix Assessments Assessments 
  LIDS wheel    
  Checklists    
  LCA     

Outputs Brief Technical Drawings Technical Drawings 
  Report CAD Models Mockup 
    Portfolio Prototype 
     Digital presentations 
      Report 

 

The second category of projects, typically with a manufacturer client at the back or in real collaboration, is one 
of formulating an environmentally better edition of an already existing product. The chart below describes the 
stages in a typical project at IITD. The course thus sees its role as bolstering the capability of the student to 
perform this particular kind of exercise by using specific tools. The 'tool box' (explained in detail in another 

System Design case studies: 
Macro Picture Exercises 

Alternative Master Plan of Delhi 
Scenario Building: 

! Recycling/ Waste 
! Transportation 
! Tourism 
! Housing 

Micro Picture 
Eco-Tourism: Neemrana Hotels project 
ITC Maurya Sheraton Hotel project 
Campus Recycling Programme 

6. System Design case studies 

7. The Design Process and the 
tools deployed 



paper in this conference) can be seen encircled in the chart. The tools are essentially located in the problem 
perception or brief formulation stage. However these same tools, like LIDS wheel, also serve the function of 
reporting on the environmental improvements achieved in a qualitative fashion.  
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8. Product design case studies  

Product design case studies: 
New Product Development: Industrial Design of green
products (Green Design) 

•  Electric Car/ Eco Car 
•  Public Transport X2 
•  Electric transport 
•  Rickshaw 

 Eco-Re-design 
•  Packaging: Nirula 
•  Whirlpool 
•  Hero: Packaging 
 

he project of industrial design as a whole is propositional that is to say an idea is proposed as a sketch that is 
eenly evaluated for its functionality or form. The tools used in the design process are generally not quantitative. 
ence in the case of the LCA we see that it is treated as an outside the process, even sometimes the project, 

ctivity. Someone else does it, either before the commencement of the project or it proceeds in parallel. The 
significant impacts' statement is all that one looks for to feed into the brief of the project. However an 
nderstanding of how LCAs are done is considered necessary for the design student. 

he figures below show pictures from student exercises where the various tools listed in the process chart can be 
een in use. Product design case studies are listed in the box above and help illustrate the distinction between 
reen design and the ecodesign of products. 

 

 

9. The MET matrix in use 

10. LIDS wheel in use 



 

 

 

On training 

A special instance of teaching ecodesign, though not a component of the course is the training workshops that 
have been done for the SME's and the professional design community. In a few instances special workshops 
have been conducted in the classroom as part of the course. These are modelled on the lines of skill training 
workshops.  

The training workshops focus upon the tools from the DUT and INETI perspective. And are seen as activities 
where one learns to make products more eco-efficient. After an initial session of showing case studies, and 
demonstrating the effectiveness of various tools, the tools themselves are explained. The group in training is 
then asked on day two to redesign a given product using the tools. The results of the exercises are then presented 
to the whole group. 

 

 

11. The explanation of the 
LIDS wheel as ecodesign 
improvement options 

12. Eco-redesign concept 
sketch of domestic iron 

13. INETI checklist in use 



Conclusion 

The objective of the course when stated as academic goals at the university would be: to develop sensitivity to 
the global movement for sustainability and to develop the intellectual capability of the student to work upon 
problems of design with a sustainability focus. The design of the course structure, content and method has kept 
in mind the organic nature of emerging issues that inform the perspective of sustainability. The sub-text is the 
optimistic belief that the participants in the course are jolted, then begin to think independently and eventually 
join the global grouping of sustainability orientated professional designers. Think things through is stressed, and 
independent action on the fringes of possibility, facing the prospect of failure at every moment, is encouraged. 
The fragility of the constructs is discussed as an aesthetic principle too. The graphic portrayal of this course is 
presented in the accompanying figure as a course planner. It can be foreseen that this can become a basis for 
other institutions to build courses on Sustainable Design. 

Error! 
The Course Planner(14 weeks): menu of student selectable options   
No. Learning 

module 
The Context India Sustainable 

development 
Systems level Product level Emerging issues 

1 Lecture Portrayal of perspectives, 
The Earth Quake, Floods 
in Orissa 

Principles, 
Rural/urban models, 

Scenario thinking, 
Delhi Mater Plan 
Document 

DFE theory, Tools: 
LIDS/MET, Checklists, 
RMIT ecoredesign 
programme  

Sustainable consumption, 
Product Service System, 
Dematerialization 

2 Studio 
exercise 

The newspapers: issues 
group discussion 

Group discussion Transportation 
options exercise 

Ecoredesign exercise Sustainable consumption 
group discussion 

3 Talk by 
speaker, 
visitor 

Gandhi, the Khadi 
movement, school for the 
disadvantaged (Vidya) 

Watershed 
management 

Transportation 
(TRIPP) 

Hero packaging, 
Samsung eco-TV, ISO 
14000 series 

World Summit 2002, 
Durban meet, right to 
information movement 

4 Video   USEPA-Pay as you 
throw 

  DUT video, RMIT 
ecoredesign 

  

5 Field trip, Visit The Dargah, old city, 
Okhla community 
interaction 

  Waste Trip, SWRC 
(NGO visit) 

    

6 Term paper Caste India 2001, religious 
tolerance India 2001 

  Typologies, and 
Wallahs Project 
(PSS) 

    

7 Assignment     End of life of waste: 
Report 

Case study compilation Background research on 
Sus. Consumption for KL 
2001 

8 Case studies   Ralegaon Siddhi 
(NGO), SWRC, 
URMUL 

Campus Recycling 
Project 

Rickshaw   

The theoretical underpinnings of this course draw upon many sources; the institutional departments of Rural 
Development and Humanities, the NGOs associated with individual faculty members, and the industry 
personnel associated with projects at the IITD provide many opportunities for collaboration. The portrayal of 
society, retaining complexity, is a task handled by recourse to sociological frameworks. The ecodesign tools are 
drawn from the disciplines of environmental engineering and the ecodesign network. As can be seen in the 
planner and the design process sheets, the commitment is to the achieved results and the tools deployed are 
treated as choices made due to the exigencies of the present situation. It is presumed that the collaboration 
highlights this, the free sharing and appropriation of methodological tools developed by companies, institutions 
and individuals in the SD movement. 

It was also realized that the strength of the course is also in its relevance to real life events. The use of 
newspapers, the problematizing of student prejudices and biases are the fundamentals that keep the enthusiasm 
of the students. And give them the feeling of being idealistic yet taken seriously. 
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