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Challenges and priorities: resource

consumption – world steel production in 2005

12.7France1029.1Italy10

26.1India931.6Brazil9

27.3S. Korea838.1India8

28.8Germany738.6Ukraine7

30.8Ukraine644.5Germany6

34.0Brazil547.7S. Korea5

36.4US466.2Russia4

48.4Russia3112.5Japan3

83.1Japan2127.0US2

330.4China1349.4China1
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Challenges and priorities: resource

consumption

• Cement: production in 2005: 1022.58mtVl5.42%V

• Electricity: newly added capacity in 2005: 70GWV
total capacity: 510GW; total production of
electricity: 2.4trllion kWh

Will this trend continue and sustain?

• The answer is NO. Reason

– No need once stock is there

– Not Possible, physical constraints
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UK Emissions paths and projections: no need to emit more

Mid 2003
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Transitional stages from high to

low energy requirement
! Industrialization process

! urbanization

! infrastructureE8hysical infrastructure and institutional

infrastructure

! Industrial processE.abor intensive (energy intensity

low)==S$apital intensive (energy intensity high) ==S

knowledge intensive (energy intensity low)

! Industrial status

! De-industrializing countries (decoupling energy)

! Industrialized (stable and high level of energy consumption)

! newly industrialized (slow growth of energy consumption)

! rapidly industrializing (rapidly increasing consumption of

energy)
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Industrialization and Post-industrialization

Income Level and Economic Structure-2003

• As income per capita

rises, agriculture loses its

primacy, giving way first to

a rise in the industrial

sector, then to a rise in the

service sector.

• As industry generally has a

higher energy intensity

than agriculture and

service, the catching up

process is accompanied

by increasing requirement

for energy.
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Concepts of Basic Needs
• Sustainable consumption

   Sustainable consumption is the use of goods and services that respond to basic
needs and bring a better quality of life, while minimising the use of natural
resources, toxic materials and emissions of waste and pollutants over the life
cycle, so as not to jeopardise the needs of future generations (UN-CSD 1995).

• “Human development is the end – economic growth a means.”

----Human Development Report 1996, UNDP

• Basic needs

– Biologically limited and measures should be taken to guarantee their

satisfaction;

– Luxury, wasteful, competitive, and status identification needs are unlimited

and should be discouraged;

• two levels of basic needs

– basic needs for survival: the eradication of absolute poverty and deprivation

– Basic needs for a decent standard of life: a society in which the majority of

people can enjoy a life of adequacy, associated with the completion of

industrialization of urbanization.
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Methodological consideration:

Production and Consumption

In systems of national accounting:

• Production = household consumption + public

consumption + investment

In the Basic Needs Calculation:

• All production is ultimately for some form of consumption.

• Public consumption is taken as a  form of collective consumption, paid

by the consumers with taxes;

• Investment is for future consumption, as each year consumes

something from previous year and accumulate some investment for

the future, in a time range of a few years, generally difference between

total consumption and production is negligible.
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Step 1: Define overall national development level

     As countries take the main responsibility of securing the satisfaction of their

people’s basic needs and peoples living standards are to great extent

influenced by the economic development level of their country, in basic

needs satisfaction, the first step is defining the overall national

development level: basic needs for survival equivalent to the transition from

low income countries to lower middle income countries; the basic needs for

a decent life corresponding to the development level of finishing

urbanization and industrialization.

Overall Indicators for Basic Needs

Basic Needs Calculation



13

Fix the value specific Basic Needs indicators

Step 2: Define basic needs for
different goods and
services

Food

Clothing and Footwear

Housing

--Indoor Heating and Cooling

--Furniture and durables

Infrastructure Services – electricity,
water, and sanitary

Passenger transportation

-- per capita annual traveling distance

-- transportation modes (share by train,
car, bus, air etc.)

-- transportation density (paved road,
railway, airport)

Public and commercial services

-- education

-- medical care

--public administration and defense

-- restaurant and hotels\

-- other social services

 Step 3: Calculate total

basic needs of a country

Based on the basic needs

definition, a country’s total basic

needs satisfaction can be

calculated based on:

    1) For basic needs for survival or

basic needs for a decent life;

    2) Population structure and

distribution;

    3) Climate conditions;

    4) Surface area.

     As all production chains end in

people’s consumption, all energy

consumption of a society can be

traced as direct and indirect energy

requirements of households:
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Tracing energy use of products and

services over life cycle: using life circle

analysis

Figure 1   Direct and Indirect Energy Requirement of Households

As all products and services are ultimately for people’s consumption, the

energy use during their whole life cycle can be attributed to some

consumption and needs satisfaction.
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Example, Life Cycle of a Refrigerator

Annual Direct energy

requirements of using the

refrigerator: 1854 MJ

Life cycle indirect energy

requirements (production, trade

and transport, and waste

disposal) of the refrigerator:

3484 MJ

Use life: 15 years

Annual Indirect energy

requirements: 3484/15= 232.3 MJ

Note: the energy requirements of each step is given.

Source: Kees Vringer, 2005

Steel 585MJ

Aluminum 99MJ

Polyethylene 178MJ

Polyurethane 1140MJ

Copper 50MJ

Packaging 404MJ

323MJ

73MJ

Production351MJ

Trade &

Transport

Transport 65MJ

Trade     600MJ

Consumer

Collection, transport, and dump 16 MJ
Waste Disposal

Re-use, steel, 400 MJ

Basic materials

Residua l goods

 Capital goods

Direct 1854MJ/yr.
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Case Study on China

     Climate: extremely diverse (in heating and cooling energy requirement fixation,
monthly average temperature in 1971-2000 of the provincial capitals are used to
calculate the HDD and CDD of each province).

    Results:

    Using the existing LCA and energy intensity data in Europe and other OECD
countries, the total energy requirements of 1.3 billion people’s basic needs
satisfaction is estimated at 2498.29 Mtoe per year, or 1.92 toe per capita per year.

1.694.673.801.012.523.36

WorldOECD totalEU-25Non-OECD

total

Middle EastFormer USSR

1.891.090.520.611.070.64

Non-OECD

Europe

China

(mainland)

IndiaAsiaLatin AmericaAfrica

Population: 1.3 billion

Surface area: 9,596,960 sq km

Urbanization rate: 75%

Service share of GDP: 60%;

Service share of employment: 56%

Major assumptions and parameters: 

Per capita Primary Energy Supply in Selected Countries

and Regions-2003, toe

Source: Energy Balances of Non-OECD Countries 2002-2003, IEA, 2005
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Preliminary Results  of the Case Study
Direct and Indirect energy requirements for a

Decent Standard of Life for 1.3 billion Chinese

People (Mtoe)

Per capita Annual Direct and

Indirect Energy Requirements

Compared with the results of some existing studies on direct and indirect energy requirements of

households in different countries, the results of this analysis seem reasonable.
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Conclusions

• Development is a transitional process, at different
stages of development, priority areas are different

• High growth of energy consumption is required for the
capital intensive industrialization period, but will be
reduced at post-industrialization stages.

• Although people’s needs change over time,  the basic
part and non-basic part can still be measured and the
energy requirements can be modelled with LCA.

• For basic needs satisfaction, the amount of energy
and emissions required is somewhat limited. The
focus of emissions reductions should be put on
wasteful and luxurious parts.
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Future Work

• Computable model building: once data

available, automatic calculation using computable

models

• Sensitivity analysis: % increase or decrease

of basic needs levels and their implications for

energy and emissions

• Basic needs calculations for other major

countries: India, US, EU, Japan, Nigeria, …

• Policy experiment: technology, energy mix,

behavior changes


