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Human Development Index and Biodiversity 

 

http://darwin.eeb.uconn.edu/eeb310/images/hdi_map.jpg 



Slide 4 

Development of the SBAT 

Defining Sustainability  
&  
Sustainable development  
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Context: South Africa’s MTSF Strategic 
Priorities and Millennium Development 
Goals (Statsa 2010) 
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Green building performance indicators 

Environmental 

Criteria 

Building Criteria Building Indicators 

Energy • Greenhouse gas emissions 

• Lighting power densities 

• kgC02/m2/year 

• W/m2 

Water • Potable water consumption • L/m2/d 

Indoor 

environmental 

quality 

• Ventilation rates 

• Electric lighting levels 

• Individual comfort control 

• Daylight 

• L/s/p 

• Lux 

• area (m2) per control 

• Daylight factor (%) 

Land • Topsoil • % retained and reused 

Materials • Recycling • % recycled content 

Transport • Public transport • Distance (m2), frequency 

(minutes) 
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HDI Criteria Building Criteria Building Indicators 

Food • Production 

• Consumption 

• kg/m2, distance to consumption (km)  

• local sourced, % vegetarian,  

Shelter • Utilisation, materials 

• Energy 

• Area per person (m2) 

• Energy consumption 

Mobility • Public transport 

• Cycling, walking 

• Air, train travel 

• Public transport facilities, distance 

• Pedestrian facilities, distance  

• Communication technology 

Goods • Waste 

• Consumables 

• Amount produced, % recycled 

• Amount, Energy content 

Services • Entertainment, leisure 

• Insurance 

 

• Local provision, diversity 

• Building quality  

Ecological Footprint – Building implications 
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HDI Criteria Building Criteria Building Indicators 

A long and healthy 

life 

• Health facilities 

 

• Shared access 

• Healthy food 

• Facilities (information, 

equipment) and area (m2) 

• Person hours per week 

• Type, availability, affordability 

Knowledge • Education  

 

• Shared access 

• Construction, facilities 

training  

• Building knowledge 

• Facilities (information, 

equipment) and area (m2) 

• Person hours per week 

• % of working hours available for 

education, % credit improvement 

• Building user manual 

A decent standard 

of living 

• Construction / operational 

labour intensity 

• Small enterprise support 

• Inclusion 

• Person yrs/construction budget 

• People employed / m2 of building 

• Number of enterprises supported 

• Gender parity, environmental 

access  

Human Development Index – building implications 
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Sustainable Building Assessment Tool 
(SBAT) 

SBAT Light Industrial - Design v.108

Project 

Address

SBAT Chart

Actual Target

Energy 0.0 4.0

Water 0.0 4

Waste 0.0 3

Materials 0.0 3

Biodiversity 0.0 4

Transport 0.0 3.0

Resource use 3.3 4

Management 0.0 2

Local economy 0.0 2

Access 0.0 2.0

Health 0.0 2.0

Education 5.0 4

Services and Products 0.0 3

Inclusion 0.0 4

Social Cohesion 0.0 3

Environmental, Social and Economic Performance Score Performance

Environmental 0.0

Economic 0.7

Social 1.0

Overall performance 0.6

EF and HDI Factors Score Performance

EF Factor 0.5

HDI Factor 1.3

Target Compliance % Performance

Environmental -100

Economic -74

Social -69

Overall compliance -82

Self Assessment: Information supplied and and confirmed by 

Self Assessment by: Date

Signature

Validation: Documentation checked and validated by 

Validation by: Date

Signature

0.0

1.0

2.0

3.0

4.0

5.0
Energy

Water

Waste 

Materials

Biodiversity

Transport

Resource use

ManagementLocal economy

Access 

Health

Education 

Services and Products

Inclusion 

Social Cohesion

Actual

Target

SBAT Light Industrial - Design v.108

Achieved

EN Energy 0.0

Objective 23 0

The building is energy efficient and uses renewable energy

Indicators Potential Achieved

EN1 Orientation

Building is orientated within 15 degrees of North 4 0

60-79% of useable area has a daylight factor of at least 2% 2

EN1 Insulation

80 - 100 % of useable area has a daylight factor of at least 2% 4 0

60-79% of useable area has a daylight factor of at least 2% 2

Where over 60% of useable area has a daylight factor of over 2%, daylight 

switching has been included. 1 0

EN2 Daylight Switching

Where over 60% of useable area has a daylight factor of over 2%, daylight 

switching has been included. 1 0

EN3 Internal lighting power density 

Internal lighting power density is under 10W/m2 2 0

Internal lighting power density is under 15W/m2 1

EN4 Movement sensors

Over 80% of internal lighting is linked to movement sensors 2 0

EN5 External lighting

80% or more of external lighting is linked to movement sensors and a 

day/night switch 1 0

EN6 Solar water heating 0

All water heating requirements met through solar power 1

EN7 Heating, Cooling and Ventilation 

Heating, cooling & ventilation power density is under 5W/m2 2 0

Heating, cooling & ventilation power density is under 10W/m2 1

EN8 Heating, Cooling and Ventilation Controls 

Heating, cooling and ventilation controls are linked to motion sensors or 

timers. 1 0

EN9 Renewable Energy Generation 

25W of renewable energy area generated per m2 of useable area 10

20W of renewable energy area generated per m2 of useable area 8

15W of renewable energy area generated per m2 of useable area 6

10W of renewable energy area generated per m2 of useable area 4

5W of renewable energy area generated per m2 of useable area 2
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Sustainable Development Criteria 
for the Built Environment 

• Land Use and Integrated Development  

• Biodiversity 

• Agriculture and Landscaping 

• Water, Sewage and Storm water Runoff 

• Materials and Construction  

• Energy, Mechanical and Electrical Systems 

• Waste and Pollution 

• Local Economic Development:  

• Transport and Routes  

• Health and Well Being 

• Education and Ongoing Learning  

• Housing  

• Inclusion and Social Cohesion  

• Management and Monitoring 
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Sustainable Development Criteria for 
Projects requiring EIAs 

• Sustainable development 
objectives 

 

• Development questions 

 

• Data: Relative performance 
of existing and proposed 
development (what 
quantified improvement will 
occur?) 

 

• Sustainable development 
criteria:  Will the 
development achieve 
specific targets?  
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Green building 

development 

policy 

Submission 

forms 

Compliance 

verification 

Mandatory  

standards 

Promoted  

standards 

Green building development 

incentive scheme 

+ 

Develop 

Develop 

Green Building bylaws and incentive schemes 

• Simple cost 
effective 
measures inc: 

 

• Water efficient 
fittings, 
maximum 
lighting power 
density 

 

• Easy to achieve 

• Easy to assess 
and approve 
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CoJ Design Guidelines for Energy Efficiency 

 
• Integrated design 

• Human comfort & health 

• Climate 

• Design strategies 

• Site 

• Form and envelope 

• Internal space 

• Mechanical systems 

• Lighting 

• Water heating 

• Appliances and equipment 

• Controls and monitoring 

• Benchmarks 

 

 

No-sky line

position
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Clinic Design Assessment Protocol  
for Airborne Infection Control   
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Thuba Makote 
• 9,000 learners access to school, access 

for 1,000 other learners (adult) 

• 540 person years employment created,  

20-50% women, 30% youth, 2-5% people 

with disabilities  

• 180,000 hours training: construction, 

SGB, M&M, SMME dev, agric  

• 36 sustainable development projects : 

gardens, learning resource centres, 

workshops, construction products 

• 9 Schools, R48million  

• Positive social, economic and 

environmental changes can be achieved 

in large-scale built environment projects 

cost effectively  
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Part Q: Non-water-borne means 
of sanitary disposal 

© CSIR  2006                        www.csir.co.za 

• Revised 
regulations 
welcome BUT: 

 

• Need to be 
simpler and 
shorter 

• Needs to based 
on local based 
research   

• Need to support 
sustainable 
technologies 
alternative 
materials, grey 
water 

• .  
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Enerkey Performance Certificate 
(Fraunhofer Institute) 

• Energy performance 
certificates 

• Water performance 
certificates 

• Recycling performance 
certificates 

• SMME, labour intensity 
certificates 

• Training, investors in people 
reporting 
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1. Sustainable development objectives and criteria 

• Integrate environmental, social and economic performance 
requirements 

• Align with good practice and government policy 
  

2. Mandatory minimum standards for planning and buildings 

• Key considerations: cost effective, high impact, quality of life 

• Prescriptive (mainly) standards, easy to implement measures  

 

3. Systems and capacity 

• Simple,  effective checklists, guidance and training 

• Clear allocation of responsibility 

 

4. Ongoing improvement 

• Reporting, support 

 

Recommendations 
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CSIR research impact areas 
 

in the national interest, 

directed, 

 multidisciplinary research,   

 technological innovation,   

industrial and scientific development, 

 contributing to improved quality of 

life 
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South African Risk & Vulnerability Atlas 
  

 


