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IntroductionIntroduction

SustainabilitySustainability
Relating sustainability to Bioscience Relating sustainability to Bioscience 
TeachingTeaching
Undergraduate studyUndergraduate study
Case studies at UWA (labs, field study, Case studies at UWA (labs, field study, 
teaching glasshouses, purchasing)teaching glasshouses, purchasing)
Limitations/solutionsLimitations/solutions

QuestionsQuestions



Aims of the projectAims of the project

The implementation of  The implementation of  
sustainability into the curriculum sustainability into the curriculum 
and delivery of education across and delivery of education across 

the Biological Science sector. the Biological Science sector. 

Funded by HEA BioscienceFunded by HEA Bioscience



DefinitionsDefinitions
SustainabilitySustainability
–– “Development that meets the needs of the present without “Development that meets the needs of the present without 

compromising the ability of future generations to meet their compromising the ability of future generations to meet their 
own needs” own needs” ((BrundlandBrundland report, 1987)report, 1987)

Sustainability literacySustainability literacy
a sustainability literate person: a sustainability literate person: 
–– understands the need for change to a sustainable way of doing understands the need for change to a sustainable way of doing 

things, individually and collectively; things, individually and collectively; 
–– has sufficient knowledge and skills to decide to act in a way has sufficient knowledge and skills to decide to act in a way 

that favours sustainable development; and that favours sustainable development; and 
–– is able to recognise and reward other people's decisions and is able to recognise and reward other people's decisions and 

actions that favour sustainable development actions that favour sustainable development ((ParkinParkin et alet al. 2004). 2004)

Sustainable teaching Sustainable teaching 
–– We recognise the importance of increasing 'sustainability We recognise the importance of increasing 'sustainability 

literacy' among students and the growing demand for literacy' among students and the growing demand for 
sustainability skills among employers. sustainability skills among employers. (HEA, 2007)(HEA, 2007)



The Leaky Ship ScenarioThe Leaky Ship Scenario



Sustainability is about plugging the Sustainability is about plugging the 
leaks by reducing the resources leaks by reducing the resources 

that are used and minimizing that are used and minimizing 
wastage.wastage.

Reduce… Reuse… Recycle.Reduce… Reuse… Recycle.



Student feedbackStudent feedback
183 student participants in the questionnaire

- 118, 40 and 25 were classified as being in years 
1, 2 and 3, respectively 

92% of students wanted a greater focus on 92% of students wanted a greater focus on 
sustainability in their degree programs. sustainability in their degree programs. 

Year 1 and 2: sustainability should be integrated Year 1 and 2: sustainability should be integrated 
into relevant modulesinto relevant modules

Year 3: online/written sustainability resourcesYear 3: online/written sustainability resources



Students FeedbackStudents Feedback

University 57%

University 85%

University 52%

Where have you gained knowledge of environmental issues?



Student feedbackStudent feedback
Recycling 78%

Renewable resources 71%
Climate change 67%

Renewable energy 61%
Biodiversity 58%

Environmental sustainability 55%
Sustainability 52%

Sustainable development 50%
Carbon footprint 31%

Ecological footprint 30%

How do you rate your awareness/understanding of the 
following issues?



Laboratory research 
and teaching

Energy

Water

Waste products

Equipment



Making targeted information availableMaking targeted information available
Equipment on standby
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Leaving a small bench autoclave on 
overnight, for a year, emits the same 
mount of CO2 as driving about 300 
miles in an average car.



Information technologyInformation technology

Energy use

Equipment outdated rapidly

Difficulty in disposal of materials



Growth 
Rooms

Disposal of organic waste

Energy use to keep light and 
temperature constant



CompostingComposting

Composting displays at 
the Centre for Alternative 
Technology (CAT) inspires 
IBS glasshouses to take 
up on-site composting

Over 2/3 of waste material can 
be composted 



Field StudyField Study

Travel

Impact on ecosystem



Environmental Management Field trip 
goes local to reduce carbon footprint

2007 Pembrokeshire 
and back

Total distance travelled: 168 miles

Aberystwyth to Dale Fort, 
Pembrokeshire by bus
168 miles x 0.09 kg CO2 = 
15.12 kg CO2

CO2 emissions per person: 

15.12 kg CO2

2005 Indonesia and back

Total distance travelled: 16,344
miles

Aberystwyth – Manchester by car
280 miles x 0.29 kg CO2 = 81.2kg 
CO2
Manchester – Jakarta by long 
haul flight
14,658 x 0.18 kg CO2 = 2638.44 
kg CO2
Jakarta - Makassar by short haul 
flight
1406 x 0.24 kg CO2 = 337.44 kg 
CO2

CO2 emissions per person: 

3057.08 kg CO2

Travel assumptions (DEFRA, 2005)



Number of suppliers by county:

Overseas 

Purchasing map

1 2 3 4 5 6

Number of individual orders from county:

1 - 5 orders 

5 – 10 orders 

> 10 orders 



Support facilitiesSupport facilities
Food and catering facilities

Thousands of cups of tea and coffee each day

Toilets and washrooms

Sports and leisure activities

Transport 

Administration



Curriculum - there are particular constraints in teaching 
biosciences, students need to be taught methods relevant to future 
employment. 

Motivation - sustainability issues may not seem relevant to 
the individual, or they may feel that it is not their role to be
teaching it.

Information - there is a lack of easy to use guidelines for 
sustainable practice

Tradition - there can be strong resistance to changing 
teaching practices. 

Resources - financial constraints often limit new 
developments.

Time - implementing new structures and practices difficult 
when added to a full workload.

LIMITATIONS



Online resources 

Best practice guidelines “Green Laboratories 
Manual”

Review of staff workloads

Sustainability training for staff 

Evaluation of the curriculum 

Support from management 

Sustainability group

Permanent member of staff to facilitate the 
transition to sustainable teaching.

POSSIBLE SOLUTIONS



We thank the HEA Biosciences for supporting AW to conduct these case studies
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