Chapter 1

Technology and Development

1.1 Introduction to Technology

The word technology made from Greek words techne which means "craft” and -logy means ” scientific
study of’. So technology means the " scientific study of craft”. Craft in this case, means any method or
invention that allow humans to control or adapt to their environment.

-Scientific application of knowledge
-Systematic application of organized knowledge and tangibles(tools and material)

The purposeful application of information in the design, production, and utilization of goods and

services, and in the organization of human activitie%.g;Technology is generally divided into five categories
AL o

1. Tangible: blueprints, models, operating manuals, prototypes.

&
2. Intangible: consultancy, problem-solving, and training methods.

3. High: entirely or almost entirely automated and intelligent technology that manipulates ever finer
matter and ever powerful forces.

4. Intermediate: semiautomated partially intelligent techndlogy that manipulates refined matter
and medium level forces. '

5. Low: labor-intensive technology that manipulates only coarse or gross matter and weaker forces

Technology is the practical use of human knowledge to extend human abilities and to satisfy human
needs and wants. It involves turning natural items into useful products. The areas of science, technology,
and engineering are related but different. ’

Scientists try to explain how things happen.
Engineers figure out how to make things.
Technologists make things by operating machines and assembling parts.

Technology advances by adapting, so each new product is an improvement over an existing one. New
inventions are almost always based on earlier accomplishments.

Technology developed because people had ideas they turned into useful devices. Resources of tech-
nology include people, information, tools and machines, capital, time,materials, and energy.
Companies buy resources needed to create new technology. They hire people with the knowledge and
skill to make products.

Three aspects of technology

1. Operations Technology: What task are being performed
2. Material technology: What material and supplies are used

3. Knowledge technology:. What do people haye to know.... Wpeen

b
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1.2 Appropriate Technology

Appropriate technology Is an ldeological movement (and its

termediate technology by the economist Dr. Ernst Iiriedrich felds and spplications
Small is Beautiful. Though the nuances of appropriate technology vary between fie ’

; ication that is small-scale, de-
it is generally recognized as encompassing technological choice and app hc:::gn zm:l locally contro’lled
centralized, labor-intensive, energy-efficient, environmentally B}:’ 1 ) Aliy amuphastee the tech..
Both Schumacher and many modern-day proponents of appropriate technology

nology as people-centered. . .
Appropriate technology is most commonly discussed in its relationship t'O Sconom ¢ development Efnd
4 e ; industrialized nations to developing
as an alternative to transfers of capital-intensive technology from in A
= : : d in both developing and developed
countries. However, appropriate technology movements can be found in h -
countries. In developed countries, the appropriate technology movement grew out of the energy crisis of
the 1970s and focuses mainly on environmental and sustainability issues.
Appropriate technology has been used to address issues in a wide range of fields. Well-known ex-
amples of appropriate technology applications include: bike- and hand-powered wa.ter pumps (and other
self-powered equipment), the universal nut sheller, self-contained solar-powered light bulbs ax}d street
lights, and passive solar building designs. Today appropriate technology is often developed using open
source principles, which have led to open-source appropriate technology (OSAT) and thus many of the
plans of the technology can be freely found on the Internet. OSAT has been proposed as a new model
of enabling innovation for sustainable development. Dr. Ernst Friedrich ”Fritz” Schumachex: is credited
as the founder of the appropriate technology movement. Schumacher first articulated the idea of ”in-
termediate technology,” now known as appropriate technology, in a 1962 report to the Indian Planning
Commission in which he described India as long in labor and short in capital, calling for an "intermediate
industrial technology” that harnessed India’s labor surplus. Schumacher had been developing the idea of
intermediate technology for several years prior to the Planning Commission report. In 1955, following a
stint as an economic advisor to the government of Burma,‘lvié"published the short paper ”Economics in a
Buddhist Country,” his first known critique of the effect\sf‘\tc)f Western economics on developing countries.
In addition to Buddhism, Schumacher also credited hisideas to Gandhi. Sl
Initially, Schumacher’s ideas were rejected by both the Indian government and leading development
economists. Spurred to action over concern the idea of intermediate technology would languish, Schu-
macher, George McRobie, Mansur Hoda and Julia Porter brought together a group of approximately
20 people to form the Intermediate Technology Development Group (ITDG) in May 1965. Schumacher
described the concept of appropriate technology to a mass audience in his influential work, Small is
Beautiful: Economics as if People Mattered. ) y . .
According to Jequier and Gerard (1993), ” Appropriate Technology (AT)” is now recognized as the
generic term for a wide range of technologies characterized by following features:

manifestations) originally urticulat'cd as in-
"Fyitz” Schumacher in his influential work,

1. low investment cost per work place

2. low capital investment per unit of output

3. organizational simplicity

4. high adaptability to a particular social cultural environment
5. sparing use of natural resources

6. low cost of final product or high potential for employment.

According to Darrow and Rick (1978), appropriate technologies:

1. are low in capital costs

. use local materials whenever possible

. are small enough in scale to be affordable by a small group of farmers

2

3. create jobs, employing local skills and labor
4

5 tained by villagers wherever possible, without high level of

. can be understood, controlled and main
Western style education

T
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6. can be produced out of a small metal working shop, if not, in a village itself

7. suppose that people can and will work together to collectively bring improvements to their commu-
nities, recognizing that in most of the world important decisions are made by groups rather than
by individuals

8. involve decentralized renewable energy sources, such as wind power, solar energy, water power,
mechanic gas, animal power and pedal power (such as in that highly efficient machine, the bicycle)

9. make technology understandable to the people who are using it and thus suggest ideas that could
be used in further innovations

10. are flexible so that they can continue to be used or adapted to fit changing circumstances

11. do not involve patents, royalties, consultant fees, import duties, shopping changes; practical plans
can be obtained free of cost and no further payment is involved.

Characteristics Importance of Appropriate Technology

Appropriate technology was meant to address four problems: extreme poverty, starvation, unemployment
and urban migration. Some characteristics of appropriate technologies are listed below.

. Suited to the societies being considered
. Meets the actual need of people
. ‘Affordable to those people being considered

- Optimization of local Resources .
N

. Manufactured and Operated by local labor at\l_)@:gxpertise

. Environmentally friendly -\\‘;J;y

. Using Renewable Energy Sources - -

o I~ S~ TG R C G

1.3 Technology Transfer

Technology transfer, also called transfer of technology (TOT), is the process of transferring skills, knowl-
edge, technologies, methods of manufacturing, samples of manufacturing and facilities among governments -
or universities and other institutions to ensure that scientific and technological developments are accessi-
ble to a wider range of users who can then further develop and exploit the technology into new products,
processes, applications, materials or services. :

Figure 1.3.1: Process of technology transfer

It is closely related to (and may arguably be considered a subset of) knowledge transfer. Horizontal
transfer is the movement of technologies from one area to another. At present transfer of technology
(TOT) is primarily horizontal. Vertical transfer occurs when technologies are moved from applied
research centers to research and development departments.

Many companies, universities and governmental organizations now have an Office of Technology Trans-
fer(TTO) dedicated to identifying research which has potential commercial interest and strategies for how

. to exploit it. The research result may be of scientific and commercial interest.
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As a result of the potential complexity of the technology tr Aia'er procs tccml&:if: :rrll:l“:c{?:ngir‘iiﬁ
Wizations are often multidiselplinary, Including economists, engineers, lnwyers, marke! bt and th(l:re .u;‘
The dynamics of the technology transfer process hag attracted attention in its own rig 1},” g 4 e
several dedicated socleties and Jonrnals. Technology transfer requires a proactive ﬂPI’;Oﬂci elr o e ;':i
ehaaging researchers, promoting the technology, and encouraging potential industrial partn se the
technology.,

Importance of Technology Transfer

Technology transfer helps develop early stage intellectual property into tools for direct use by the re."search
community, or into bases for new platforms, products, or services to be made into products for public use.
Successful collaborations are formed between researchers across different universities or industries in 01"(1er
to advance the knowledge in a particular field or to further develop a technology. These collabor a.tl‘ons
may result in licensing or sponsored research opportunities that benefit both partners. In addition,
technology transfer ensures that the interests and rights of the university in the intellectual prop efty are
protected. The university is able to retain the intellectual property rights of the technology and issue a
license for the conditional use of the technology. ; e )
Successful transfer and development of the technology helps promote the research institution and its
commercial partners. The university obtains recognition and increases its reputation for their research
and innovation potential. Industry partners can also reduce the costs incurred during their research and
development stage by licensing technology from a university. Another benefit for the university involves
using the licensing revenue to support further research and education at the institution. Universities
protect their investments in research by patenting new technologies, which gives them an opportunity
to reach the stream of commerce. The university’s investments in the technology help stimulate local
economic development. The ultimate beneficiary of technology transfer is the public, who benefits from
both the products that reach the market and the jobs r'esulti\ng from the development, manufacturing,
and sale of products. ‘._",,r’

=
Ol

1.4 Impact of Technology on Svo‘(‘;iety

Technology and society or technology and culture refers to cyclical co-dependence, co-influence, co-
production of technology and society upon the other. Technology has become a huge part of every
day societies life. When societies knows more about the development in a technology, they become
able to advantage from it. When an innovation achieves a certain point after it is been presented and
promoted, this technology becomes part of the society. Digital technology has entered each process and
activity made by the social system. The impact of technologies on society can broadly studies by dividing
aspects of societies as )

1. Education : _
Modern technologies have made instructive information for classrooms and home assignments eas-
ier and simpler. It provides children, who have difficulties in learning the traditional way, with
educational games that would help them in the process of learning. Alternatively from attending
classes, online courses are offered to college students in advantage. The progress of the innovation
of technology is continuing to improve the education sector for coming generations. Students today
are called ’screenagers’, 'digital natives’ or 'digital kids’ because they were born in a complicated
digital world based on technology.

Teachers are using digital technology as an essential tool to help in guiding lessons and student’s
communication. In fact, computers have been in the education frame globally for a long period of
time. Students are associating with others more globally and learning more things in varied ways

than at any time in the past.

2. Economic System . o
In the modern world, superior technologies, resources, geography, and history give rise to robust

economies; and in a well-functioning, robust economy, economi? excess naturally flows into gre.ater
use of technology. Moreover, because technology is such an msepara!ale part of human §001ety,
especially in its economic aspects, funding sources for.(ue\.v) technolo.glcal eudgavors are virtually
illimitable. However, while in the beginning, technologlc.al investment m\.rolved little more .than the
time, efforts, and skills of one or a few men, today, such investment may involve the collective la.Lb-or' .

and skills of many millions.

s \
L B ¥

Scanned with CamScanner



14, IMPACT OF TECHNOLOGY ON.SOCIETY by B

3. Politices
It s (‘l(:l\l‘ that gaining politieal publicity through the use of technology has become easier, espe-
clally since technological devices are so nccessible and widesptead at the same time. The article
analyzed Is good in arranging technologleal tools into separate grotips that work as effective means
of communication between a political Agure and the target audience. However, to every coin there
is a flip side. With the use of Internct, any political figure can become recognizable within just a
few minutes. In only a few houts public opinion on a particular political figure is already formed
within one of the social groups of voters. So, not just the good, but also a bad reputation can
be formed in & blink of an eye using modern technology. It often happens that the bad ”gossip”
actually spreads much faster. So, with the huge impact that technology has on society and public
_opinion in particular, it is crucial to be cautious in the use of information about any political figure,
or you risk making a positive advertisement into a negative advertisement with just one click.

4. Religion

" Religions can use clectronic technologies to propagate their beliefs. It seems that religious organi-
sations still obtain favoured treatment on early morning TV, more so than other groups in society.
However, those who believe voluntary euthanasia is a good option are forbidden to use electronic
means to distribute information.
Religions can propagate their views more widely using global technologies such as over the internet.
Others can propagate alternative views, but mainstream religions are well funded and run by zealots.
There is a danger that the indoctrination of children, discrimination and the imposition of religious
values on others could worsen before it improves.
There are many websites that propagate untruths about science and religion, seek money for ’truths’
about imaginary beings, advocate discrimination or that gods can kill or do inappropriate things.
Freedom of speech is important, but well-funded religions can propagate untruths and discrimina-

tory values faster than less well-funded organjsa:tjﬁns.
In summary impact on religion can be Viewg\d"és
(a) Its more accessible A\:'-\\\‘

(b) Distance doesnt matter as muc‘h*‘\‘“
(c) Reputations are shifting

(d) Stats become important

(e) Laity gets involved

(f) Theres increased focus on strategy

5. Environment . :
Technology provides an understanding, and an appreciation for the world around us. Most modern

technological processes produce unwanted by products in addition to the desired products, which
is known as industrial waste and pollution. While most material waste is re-used in the industrial
process, many forms are released into the environment, with negative environmental side effects,
such as pollution and lack of sustainability. Different social and political systems establish different
‘balances between the value they place on additional goods versus the disvalues of waste products
and pollution. Some technologies are designed specifically with the environment in mind, but most
are designed first for economic or ergonomic effects.

Historically, the value of a clean environment and more efficient productive processes has been the
result of an increase in the wealth of society, because once people are able to provide for their basic
needs, they are able to focus on less-tangible goods such as clean air and water.

The effects of technology on the environment are both obvious and subtle. The more obvious effects
include the depletion of non-renewable natural resources (such as petroleum, coal, ores), and the
added pollution of air, water, and land. The more subtle effects include debates over long-term
effect(e.g., global warming, deforestation, natural habitat destruction, coastal wetland loss.)

Each wave of technology creates a set of waste previously unknown by humans: toxic waste, ra-
dioactive waste, electronic waste.
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Chapter 2

Energy Basics

2.1 Energy

Encfgy is defined as ability or Capacity to do work. Work has a very broader meaning to Scientist and
Engineers. Non-technical people can think energy as the ability of doing diverse things in life. Energy is
not a thing or substance but idea or a theoretical concept to connect diverse process like, Burning Fuels ,
Propelling machines, Charging Batteries. Although appearing different ,they have a number of common
feature and describing these features leads to greater understanding of energy. Energy has many forms

and can be converted from one to another.

. Kinet'ic Ex.nergy: Energy possessed by moving object E.g. Wind ,Water in Streams. Speed and mass
of object influence in amount of total kinetic /enérgy. Faster the wind or more the flowing water
o

Rl

.\\,
>

3

e Potential Energy: Energy Possessed by object’s position relative to earth, This energy will be
converted to kinetic energy, if the ob ject fall for example, water behind the dam.

more the energy.

7

Thermal Energy (heat): A form of kinetic energy due to random motion of the atoms or molecules
of solid gases or liquid. Faster the atoms or molecules move, greater will be the thermal energy of

the object.

Chemical Energy: A form of energy stored in atoms or molecules Usually chemical energy is con-
verted to heat (combustion’) or electrical energy (batteries). '

Electrical Energy: It is one of the most familiar form. The Organized flow of electrons in a material
can be considered as electrical energy.

e Electromagnetic Energy(radiation): This is form of electrical and magnetic energy which all objects
,in different amounts radiate or emit. The most familiar form is light.

e Mechanical Energy: Energy of rotation usually associated with rotating shaft.

onversion process two things are important: Quantities of energy involved and Rate at

‘In an energy ¢
is converted is called the power. Mathe-

which energy is converted . Rate per second at which energy
matically,
Energy = power X time

There are many ways of measuring the energy. Joule (abbreviated as J) is the Standard Unit or SI

unit of Energy

Calories also common unit
British Thermal Unit (BTU) Particularly used when talking about steam

Tonnes of Coal Equivalent (TCE)
Tonnes of Oil Equivalent (TOE)

' N H ' plas W I

11
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1Calorie = 4.182J
LBTU = 1055/
ITCE =29.31GJ

ITOE = 41.868GJ
(21)

Power is mainly measured in watts (abbreviated as W) . 1 watt is defined as power proG(?uced vgl:(en
converting 1 joule of energy per second. For the case involving large amount Kilo, Mega, Giga prefixes
are used. ‘

1IKW=1000W and IMW=10°W

Form of energy can also be indicated in the output from a particular piece of equipment. When one form

"Y( Water

Potential

Chemical  Mechanical  Electrical Mechanical

Figure 2.1.1: Effect of intermediate process while calculating efficiency.

?f energy is converted into other for a particular purpose, not all the energy is converted, certain energy
1s wasted or lost to the process. The ratio of Useful energy _.to"'\Energy Input is the efficiency.

The Process of energy conversion generally comprises’of number of intermediate transformations
or s_tages with their own conversion efficiency Overall ‘system efficiency is found by multiplication of
efficiencies of each stage. As the number of stages i\n‘c\}'\eases the overall system efficiency decreases.

Overall system Efficiency = 30% x 80% x 80% x 60% = 12%

One way to increase the efficiency is to use the wastage energy (espheat) The heat energy from exhaust

gases from boiler can be used via heat exchanger. E.g. in agro-processing factory this heat energy can

1. Primary Energy: Energy in the form available in natural environment
2. Secondary Energy: Energy Ready for transport or transmission
3. Final Energy: Energy the consumer buys or receives.

4. Useful energy: Energy actually required to perform the work.

2.2 Classification of Energy Sources

1. Biomass Energy: Any material of plant or animal origin such as biomass, agricultutal residue, animal
and human faeces. They can be converted to solid, liquid or gaseous fuel through various processes
but they needs some processing stage such as chopping, mixing, drying etc. before conversion.

2. Solar Energy: Energy from the sun as either direct or diffuse radiation. Direct radiation is collected
when collector (leaf or solar panel) faces the sun. Diffuse radiation comes from every direction and
is present even on cloudy day. Solar Energy is converted to heat through thermal solar devices and

to electricity through photovoltaic cells.- - A
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Figure 2.2.1: Classification of energy resources.

3. Hydro Energy: The potential energy from the water stored behind dams, weirs or water falls. The
kinetic energy of streams or rivers Water wheels and hydro turbines are used to convert the energy

to mechanical or electrical energy.
\\

4. Wind Energy: The Kinetic energy from the wmd is converted by wind turbines into mechamca.l

encrgy or electrical energy. : 2
£

///

5. Geothermal Energy: Heat energy ﬂowmg from the earth’s core to surface by molten rocks or hot
water. This heat energy can be used for spacing heating, drying or electricity generation.

6. Animate Energy: Energy delivered by humans and animals. Major source of energy in agriculture
in developing countries but they never appear in national energy balances.

7. Ocean Energy: Includes Wave Energy and OCea.n Thermal Energy (hea,t flow between the warm
surface and cool deep water)

8. Fossil Fuels: Coal, Crude Oil and natural gas are sources of energy.

9. Nuclear Energy: Energy released when nuclei of atoms break apart This huge energy is utilized by
converting to electrical energy.

Energy Sources are sometimes classified under heading as:

1. Renewable: Source of energy not depleted by use such as wind energy, solar energy are renewable
sources of energy. Biomass can be renewable if regrow this matched by consumption. New and
Renewable covers all renewable energy plus geothermal and ocean energy.

2. Traditional and Non-Traditional Energy: It depends on the users perspective. Many biomass
users would be regarded as traditional and fossil fuel as non-Traditional. Wood can be considered

as traditional but when used in a gasifier if it produces non traditional source.

3. Modern:

4. Commercial: Refers to those energy for which have to be paid for example fossil fuels, biomass is
usually classified as non-commercial but it depends where we are in the world.

- 5. Conventional . , . T ; 3 PRI B o .
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23  lmportance of Bnergy in achicving Maslow’s hierarchy

Needs

2.3.1  Maslow's Hierarchy of Needs or Theory of Human Neas

There is hierarchy of needs, People satisfy the most pressing need first. The needs are:

Physiological Needs

The survival needs for food, water, shelter etc. Man who is missing everything in life in an lextr;r:le
fashion, the major motivation would be the physiological needs. A person who is Iﬂ»fikin!; f°°‘I ; 5‘;‘1 i }i’ )
love, and esteem would most probably hunger for food more strongly than for anything else. If all the
needs are unsatisfied, and the organism is then dominated by the physiological needs. '

Safety Needs

Needs that protects from physical harm and economic deprivation. If the physiological needs are t:ulﬁllefi,
there then emerges a new set of needs, which we may categorize roughly as the safety needs. Again, as in
hungry man, we find that the dominating goal is a strong determinant not only of his curren.t world-outlook
and philosophy but also of his philosophy of the future.- Practically everything looks legs important than
safety (even sometimes the physiological needs which being satisfied, are now underestimated).

Social Needs

These needs are sense of belongingness, friendship, affection, love etc. If both the physiological and the
safety needs are fairly well gratified, then there will emerge the love and affection and belongingness needs
repeat itself with this new centre. Now the person will feel{l_g'eénly, as never before, the absence of friends,
or a sweetheart, or a wife, or children. He will hunger for affectionate relations with people in general,
namely, for a place in his group, and he will strive with'great intensity to achieve this goal. He will want
to attain such a place more than anything else in thé world and may even forget that once, when he was
hungry, he sneered at love. >

Ego or Esteem Needs

These types of needs are like respect, recognition, status, praise, prestige, etc. All people have a need
or desire for a stable, firmly based, high evaluation of themselves, for self-respect, or self-esteem, and
for the esteem of .others. By firmly based self-esteem, we mean that which is soundly based upon real
capacity, achievement and respect from others. The desire for strength, for achievement, for adequacy,for
confidence in the face of the world, and for independence and freedom, for reputation or prestige (defining
it as respect or esteem from other people), recognition, attention, importance or appreciation are esteem
needs.

Satisfaction of the self-esteem need leads to feelings of self confidence, worth, strength, capability and
adequacy of being useful and necessary in the world. Lack of these needs produces feelings of inferiority,
of weakness and of helplessness.

Self Actualization Needs

These types of needs include creativity, self development, self fulfilment, etc. Even if all prior needs
are satisfied, we may still often (if not always) expect that a new discontent and restlessness will soon
develop, unless the individual is doing what he is fitted for. A musician must make music, an artist must
paint, a poet must write, if he is to be ultimately happy. What a man can be, he must be. This need we
may call self-actualization.

It refers to the desire for self-fulfilment, namely, to the tendency for him to become actualized in what
he is potentially. This tendency might be phrased as the desire to become more and more what one is,
to become everything that one is capable of becoming. The specific form that these needs will take will
of course vary greatly from person to person. In one individual it may take the form of the desire to be
an ideal mother, In another it may be expressed athletically, and in still another it may be expressed in
painting pictures or in inventions. It is not necessarily a creative urge although in people who have any
capacities for creation it will take this form. : at R e T
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The clear emergence of these needs rests upon prior satisfaction of the physiological, safety, love and
esteem needs,

2.4 Human Development Index

A tool developed by the United Nations to measure and rank countries ' levels of social and economic
development based on four criteria: Life expectancy at birth, mean years of schooling, expected years of

schooling and gross national income per capila.

/.

Figure 2.4.1: HDI dimension and parameters.

\\

The HDI makes it possible to track changes in development levels over time and to compare develop-
ment levels in differént countries. UNDP pubhshos Human Development Report (HDR). The first HDR
introduced a new way of measuring developmeﬁl: by combining indicators of life expectancy , educational
attainment and income into a composite huma.n development index, the HDI. The breakthrough for the
HDI was the creation of a single statistic which was to serve as a frame of reference for both social and
economic development. The index also shows that countries with lots of income do not always spend
that money in ways that create high life expectancies or education levels. The HDI sets a minimum and
a maximum for each dimension, called goalposts, and then shows where each country stands in relation

" to these goalposts, expressed as a value between 0 and 1.
HDI shows the relation between life expectancy, education and income. The report shows the poor

“people are lower at the Energy Ladder.

Tiodiional Ml Fuel/Energy Service Modem/Adwnced

Figure 2.4.2: Energy Ladder diagram for income vs Fuel/Energy Service.

The report published by UNDP/World Bank on 2013 shows Norway on 1% place with HDI of
0.944, electricity consumption per capita 23549.68992, income per capita(PPPUS$)63,909 and Nepal
in 145'h position with HDI of 0.540, electricity consumptxon per capita of 90.9531266 and income per

. capita(PPPUS$)2,194. L Rt N e
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sions of human development: a long and healthy life, being know 1 of the three dimensions.
of living. The HDI is the geometric mean of normalized indices for each * of the HDI is calculated using
The health dimension Is assessed by life expectancy at birth compomziﬁ tion component of the HDI
A minimum value of 20 years and maximum value of 85 years. The ed ey ccted years of schooling for
is measured by mean of years of schooling for adults aged 25 years an UOI:J(IE)’:S CO Institute for Statistics
children of school entering age. Mean years of schooling is estimated by ] in its database. Expected
based on educational attainment data from censuses and surveys available 5’1 ! :ion This indicator is
years of schooling estimates are based on enrolment by age at all levels 2 £ ety d at 18 years. The
produced by UNESCO Institute for Statistics. Expected years °f_BCh°°1mg_ 2 ?app’levalues of 15 and 18
indicators are normalized using & minimum value of zero and maximum aspllratlon.ah o st
years respectively. The two indices are combined into an education index using B.I'lt. meTh cliact Soe
The standard of living dimension is measured by gross national income et Fap‘ta"' " : ?O g (l})NI per
minimum income is $100 (PPP) and the maximum is $75,000 (PPP). The minimum vail  nsnsarket
capita, set at $100, is justified by the considerable amount of unmeasured sub§mtence an <I)LID T os
production in economies close to the minimum that is not captured in the ofﬁcxal d.ata. The 4
the logarithm of income, to refiect the diminishing importance of income with increasing GNL T‘_ € Bcores
for the three HDI dimension indices are then aggregated into a composite index using geometric mear.
Refer to Technical notes for more details. 4 DRO
The HDI does not reflect on inequalities, poverty, human security, empowerment, etc. The H
offers the other composite indices as broader proxy on some of the key issues of human development,
inequality, gender disparity and human poverty. e 3
-A fuller picture of a country’s level of human development requires analysis of other indicators and
information presented in the statistical annex of the report.

2.5 Current Energy Trends, Demeglii and Supply of Energy in
World and Nepal '

A

L:\\\V‘
2.5.1 Energy Trends, Demand and )Slipply in World

(https://sushil99.wordpress. com/2009/03/12/electricity-crisis-in-nepal-what-can-be-a-viable-solution /) En-
ergy demand is expected to increase considerably in the coming years as the result of population growth
and economic development (EIA, 2007). Many people in the world are currently experiencing dramatic
shifts in lifestyle as their economies make the transition from a subsistence to an industrial or service
base. The largest increases in energy demand will take place in developing countries where the proportion
of global energy consumption is expected to increase from 46 to 58 percent between 2004 and 2030 (EIA,
2007). Per capita consumption figures are, however, likely to remain well below those in Organisation for
Economic Co-operation and Development (OECD) countries. ’

Energy consumption in developing countries is projected to grow at an average annual rate of 3 percent
from 2004 to 2020. In industrialized countries, where national economies are mature and population
growth is expected to be relatively low, the demand for energy is projected to grow at the lower rate of
0.9 percent per year, albeit from a much higher starting point. Energy consumption in developing regions
is projected to surpass that in industrialized regions by 2010. About half of the increase in global energy
demand by 2030 will be for power generation and one- fifth for transport needs mostly in the form of
petroleum-based fuels (EIA, 2007).

Much of the increase in energy. demand will result from rapid economic growth in Asian economies,
especially China and India. Energy demand in the developing countries of Asia is projected to grow at
an average rate of 3.7 percent per year, far higher than any other region. Asia will more than double its
energy consumption over the next 20 years, and is expected to account for around 65 percent of the total
increase in energy demand for all developing countries. Although the energy consumption of developing
countries in other regions is expected to grow at a slower pace than in Asia, rates are still expected
to exceed the global average. While all regions will play a role in future energy supply and demand,
the enormous consumption increases projected in Asia make the region of key interest in future energy
development.

The vast majority of the world’s energy is generated from non-renewable sources, specifically oil, coal
and gas. Just over 13 percent of global energy is derived from renewable sources, 10.6 percent of which
from combustible renewables and renewable municipal waste. The remainder of renewable €Nergy comes

‘from hydro-, geothermal, solar, wind, and tidal and wave sources: = 2o .- el
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