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1. Introduction.

In_recent years the subject of the "satisfaction of basic needs" as .a new
goal or objective which all the socio-economic systems should consider as the
fundamental criterion for the1r structure and grcwth has given rise to a wide
range of publications.

This immediately calls for a definition, as precise as possible and in quan-
 titative temrms, of the minimum levels required for judging whether these basic
needs (food housmg , clothing, health, education, energy} are being duly
satisfied,®

In this sense, the field which has been most thoroughly explored corresponds
to food, where a series of coefficients has long been defined and accepted
regardmg the minimm amount of calories and protems which ensure meeting
the basic food requirements.

Same proposed criteria and values also exist for housing, though the definition
is less precise, nor do ''generally accepted" values exist.

On passing from these concrete, material needs to others of a more indirect or
cultural nature (health, education) the problem becames more complicated since
it is difficult to detemmine both the specific variable to be measured and the
unit in which it is to be measured.

With regard to energy, we have on the one hand the fact that it is not always
included in the basic needs (at least directly) and on the other, that although
it is fairly clear what is the variasble to be measured and what is the unit in
which it may be expressed, cnly a very restricted bibliography exists defining
the basic level of satisfaction of this need ).

In the followmg paragraphs we shall attempt to pose the problem, analyze it,
propose some adequate methodologies for measurmg it and offer some tentatlve
values related to Latin America.

-

1) Ph.F. Palmedo, R. Nathans, E. Beardsworth and Solsale Jr. (1978} Energy
needs, uses and Tesources in developing countries, B.N.L., N.York, Chapter C.

2) A.K. Reddy and A. Poole (1975), Energy and Agriculture in the Third World,
Ballinger Publishing Co., Cambndge Mass,

*) In relation to the definitinn of needs and basic needs, see Exhibit I at the
end of this papeT.




2. The problem.

The problem we shall set ourselves is to attempt to define qualitatively and
quantitatively the basic energy requirements of a human being.

Since the word "energy' has an ample variety of meanings, we must begin by
defining it exactly, either by exclusion or inclusion.

In the former case, we run the risk of not identifying all the necessary or
‘advisable exclusions and the term would continue to be imprecise. We there-
fore considered it would be preferable to try to define it by inclusion.

When speaking about '"energy'' needs we shall be referring to man's use of
specific energy sources external to him which allow the satisfaction of either
'direct'" energy needs (caloric, mechanical, electronic) or "indirect' needs,
i.e. the energy content of all other goods "and services necessary for his
subsistence and development,

In other words we include in this analysis the consumption of the so-called
conventional energy sources (fossil and nuclear fuels, electricity); vegetable
fuels, vegetable and animal wastes; and the so-called non -conventianal sources
(solar wind, geothennal biogas, urban wastes, biomass).

We have already suggested an essentlal, fundamental dlStlnCtiOB refer: ing to
the application to be given to their use or consumption. We refer to the
distinction between the 'direct" and the "indirect" energy requirements.

Ameng the "'direct" requirements we include all those where the consumer uses
directly, within the limits of his home, any one of the energy sources mentioned
previously.

Among the "indirect" requirements we include all those energy consumptions which
are generated in the socio-economic system as a result of the production of goods
and services which the user may require, since in modern life there is practical-
ly no product or service which does not require some energy consmnptlon before
reaching the final consumer.

As always,there is an J'.nterphase between these two fields. It occurs, for
example, with the passenger (and possibly freight) transport system which can
be considered a non- energy service as such, but which does have an energy in-
put (public passenger and freight transportatn on) or contrariwise, a 'direct"
consumption when this need to travel is met by the user himself with his own
private vehicle which may consume (sutomobile, motorcycle) or not (bicycle)
one of the previcusly mentioned energy sources.

This aspect is particularly important since it should first be defined whether
travelling by means of a vehicle which consumes any of these sources is or is not
a human being's basic need and this evidently depends on a profusion of fictors
which we shall not analyze here.
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Although we have brought up the subject, our definition of "direct" energy
requirements does not include the possible transport needs since this evidently
does not come "within the limits of the home".

Another way to identify these two types of requirements would be to call the
"direct" ones individual or family needs and the "indirect" ones social needs.The
sum of both would make upithe total or national requirements of energy per inhabitant.

This division should not be confused with the classic distinction between final and
intermediate demand, since final demand should include government consumption and
exportations as well as personal consumptlon In addition, as regards transport,
1nd1v1dua1 transport should be 1nc1uded in that of the final demand.

Before beginning to analyze in detail each of these categories, we would like to
comment on other factors which affect the quantification of the needs or basic
energy requirements in both cases.

On the one hand these factors refer to the miltiplicity of sources with which
energy requirements can be satisfied and on the other, to the diversity of
appliances used for the consumption of energy.

The generally accepted methodology for preparing energy balances establishes three
basic levels in which an energy consumption can be measured:

a) gross energy
b) net energy
c) useful energy

The profusion of sources and the wide variety of appliances affects the passing from
one level to another since the respective vields are different.

Evidently it is possible to define a level of useful energy such that the satisfaction
of a specific need (e.g. lighting, cooking) requires an amount of useful energy -
independently of the source or appliance by which it is met. In this sense it would
appear interesting to define the basic energy requirements at the level of useful
energy. This is relatively simple if done by means of a normative-type process.

Conversely, if it is desired to refer to the existing statistical information
regarding real energy consumptions, it is only possible to work at the level of net
or gross energy, in which case the former level is preferable to the latter.

There is yet another difficulty, however, which is that to meet a spec1f1ed.need
there are processes or technologies which, even at the level of useful energy,
require different quantities of energy (e.g. cooking with a common boiling pan or
with a pressure cooker, making cement by the dry or the wet process).

Another problem which has no easy solution refers to the useful energy necessary
for space conditioning and which varies for a given climatic region according to
the design and the materials of the dwelling. At all events, even in the passive
solar systems there is a specific energy contribution. In the case of isolating
materials, a flow of direct energy is being subst1tuted by an indirect energy
content 1ncorporated into these materials,
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Over and above this last difficulty, the passage from useful energy to net
energy implies defining the type of source used for meeting a specified
need and the type of appliance in which this source is used. Moreover, th:

‘distribution, losses and consumptions of these energy sources up to the end

consumer must be included.

In turn, the passing from net to gross energy requlres definition of the
type of source used and the transformation processes or technologies used
for reaching the level of net energy. In this case it will also be nece-
ssary to include the transformation, transport and production 1osses of

" each of the energy sources considered.

3. Analysis of the different needs.

3.1. '"Direct” needs.

 Among the "direct' needs, individual or family, as we have called them,

we can distinguish two fundamental classes:; a} those which cover speci-
fically energy needs and b) those which are derived fram other needs.

a) Specific needs.

We consider that the energy required for space conditioning (heating or
cooling) and for lighting would come exclusively within this category.

In both cases the energy is used to cover a deficit (or surplus) in
environmental conditions nommally provided by Nature and in both cases
the requirement can be zero, at least during specific periods of the year,

- Lighting.

This requirement arises from the moment a rhythm of human activities is
accepted or assumed which attempts to be independent of the dally cycles
of availability of natural 11ght

Thls availability is variable according to the latitude in which the user
is located and for a given latitude it is variable throughout the year in
a cyclical, foreseeable manner. In addition, in all cases meteorological
conditions affect the availability of natural light quite unpredictably.

If we take a cycle of human activities divided into 8 hours rest, 8 hours
work and 8 hours of other activities, we can assume that during 16 hours
a day it will be necessary to have natural and/or artificial light.

Only in extreme latitudes and only during certain periods of the year can
it be assumed that the natural light will cover total requirements. In
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other words, in most cases a ccmplement of artificial lighting will be ne-
cessary which, in annual average values, will vary basically with the lati-
tude, :

Furthemore, this requirement will vary with the type of . ctivity which it
is desired to carry out during the periods of artificial .ighting, with the
size of the house and with the level of lighting desired.

Unce a certain requirement of lighting is defined, it will be necessary to
define the type of appliance and the energy source to be used in order to
estimate the quantity of energy required for meeting it at the level of use-
ful and net energy.

- Space conditioning.

If we start from the fact that for a person to reach optimum yield and/or
comfort within an éstablished range of ambient temperatures (which in part
depend on other climatological variables such as mmidity, pressure, etc.)
a certain amount of energy to supply the necessary heat (or cold) will be
required every time that range is not malntalned either upwards or down-
wards, ‘ :

This amount of energy will increase as we go further away, either upwards
or downwards, from the above-mentioned range.

'Here again, the deviations will.depend on the geographical location of the
user, and in this case not only the latitude is significant but also the
height above sea level.

Throughout the year these requirements will vary according to the regular
climatic changes provoked by the changing seasons and the irregular changes
caused by unpredictable types of weather conditions.

Unlike lighting, there are immense territories where the natural climatic -
conditions throughout the year maintain the temperature within the desired
range (or very close to it). Thus the energy requirement would be zero.

This situation occurs very largely in the developing cauntries.

It would be appropriate to point ocut here that this energy requirement is
connected with and depends to some extent on the degree of satlsfact1on of
other basic needs such as clothing and housing.

Adequate clothing and a house designed to insulate the inside from the
external climatic variations may enable the range of temperatures to be
amplified, in the first case internal and in the second external, in which
the energy need continues to be zero.

This situation, which we shall see occurring again in other aspects, raises




-6 -

the doubt as to whether basic needs coefficients can be defined for each of them
independently, or whether it is necessary to define an interrelated, ccherent
combination.

Even taking the foregoing into aécount, it is evident that there is a large
proportion of the world's population which requires varying quantities of energy
for space conditioning.

The type of energy necessary, the suitable appliances for that type and the
sources which can supply it, will depend in part on the direction in which natural
conditions deviate from the optimm range.

"As a result of the location of the developed countries in zones in which the

dowrward deviations predominate, this point is normally dealt with umder the
heading "heating' but it should be borne in mind that in the majority of the
developing countries it is more in the nature of "'refrigeration",

It is also for this reason that there exists a cultural bias about how "basic"
the need for "refrigeration" may be in comparison with "heating” for equivalent
deviations in temperature with respect to the ideal range mentioned above. Tt is
evident that technological complexity also influences this evaluation and the
cost of supplying "frigories" compared to the supply of equivalent "calories.”

Since this aspect of the basic energy needs can vary from zero up to representing
the most important portion of the "direct" requirements, we consider it advisable
to consider it independently and to make estimates for several average climatic
conditions which enhable the variation of the requirement to be visualized with
the variation of those conditions, taking into account a certain level of quality’
{isolation) of the housing and the kind of clothing used.

A | |
: u‘
. ‘ . i
Caloric I - Optimum | .
requirement Calorie : conditions 1 Frigorie
for space Tequirements | ( requirements
conditioning | - Zero [
\\\\\\\1L; requirements | .
| ! e

0°C:

Variation in the energy requirements for space
conditioning in function of the climatic conditions.



b) Derived requirements. -

The remaining "direct" energy requirements really depend on the satisfaction
. of another type of need.

Thus, the requirements of energy for cocking and the preservation of food
are commected with the satisfaction of the need for food, mainly as regards
its quality. o

The. requirements for heating water, drying and ironing are related with the
family unit's needs of persconal cleanliness, the washing of clothes and
dishes.

The requirements for pumping water, both in rural and urban environments, .
~ are related to the need for its supply in adequate conditions in order to
meet the individual's sanitary and health needs.

- Cooking and preservation of food.

While the definitions of basic needs as regards food only specify a quantity
of calories and proteins per inhabitant without specifying the type or
degree of preparation to which they should be submitted, it is well known
that the majority of meals require a certain amoumt of energy for their
preparation. It is appropriate to point out here that for a large part of
the population in developing countries the energy applied to food constitutes
the main, if not the only, camponent of the total energy consumption.

This energy requirement varies in part with the climatic conditiems but to
a lesser extent than the needs for lighting and space conditioning mentioned

It is reasonable to suppose, since there is very little exact information

on the subject, that the enexgy requirement comnected with food varies funda-
mentally according to cultural traditions and the type of food available, which
in turn determine the type and frequency of the meals to be prepared.

Nevertheless, and unlike the requirement for space conditioning, the varia-
tions around an average value are of less importance and references are
famd in the literature regaxrding the necessary level in different countries.

In connection with the requirements for the preservation of food, a distinction
should be made between the developed countries (mostly with temperate or

cold climates) and the developing countries (mostly with hot climates). For
the fomer, these requirements could be considered as less important than

. those for cooking, but for the latter we consider they are of similar import-
ance since the preservation of food is prior to its preparation and the lack
of adequate means generates a heavy loss of food resources in those countries.




- Perscnal cleanliness,

This need, which is not often mentioned, depends to a great extent on cultur-
al and historical custams which in tum may have been generated by climatic
conditions and by the degree to which the needs of availability of water and
energy were historically satisfied.

Under this heading we include the heating of water, ii'oning and drying. The.
energy requirements to cover the first and the last point depend greatly on

. the climatic conditions and in many cases they may be zero although evident-

ly the efficiency with which clothes and dishes are washed increases with the
temperature of the water used for the purpose.

As regards ironing, it may appear strange to include it among basic needs but
wide experience with rural electrification shows that one of the first applianc-
es and at times the only one introduced, except for lighting, when electricity
is available is the smoothing iron.

It would be necessary, however, to investigate, particularly in suburban or
marginally urban areas, to what extent this appllance is an article of person-
al consumption or whether it belongs to an act1V1ty producmg services (1ron—- :
ing for other persons) _ _

Of these headmgs mentmned here obv:Lously the heatmg of water 1s the
most important. ' : : :

- Recreation and social cmmmlcatlon.

We consider it very 1mp0rtant to take into account thlS type of need to av01d
falling into purely materialistic pattemns or the mere biological subsistence
of human beings. . . _

In addition this type of need is intimately cornected with the satisfaction
of needs for education and participation, _ _

Furthemmore, recent experience in marginal areas, especially-in the urban
sector, shows the high priority which this type of energy consumption has
campared to others which "rationally" could be considered more important.

Fram an exclusively energy viewpoint, and bearing in mind the very latest
electronic technologies, the requirement in absolute temms is not important
campared to those mentioned earlier but it does demand the availability of

a particular energ)r source - and one of high quality - this being electrici~-

ty.
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In this case consumpticn .will depend on the type of appliance used and the
frequency with which it is used, which in tumn depends on the free time of
the members of the familiar group and of the quallty or "attractlon” of the
programs which can be provided. _ ‘

The frequent use of Ybatteries' as an energy source meam_e th_at this expendi— :
ture should be included within the energy budget and not under other headings.

- Pumping of water,

This requirement also occurs in the interphase between the '"direct" and the.
"indirect'" requirements, since in the urban sectors it should be considered
a service, and therefore indirect. This is normally the case and when there
is an additional household- -type energy requirement it is due to deficiencies
in the publlc service. : :

In rural areas, however, where the corresponding public service does not
exist, it becomes a 'direct" type requirement, although very often it is
confused with the requirement for production type activities which, in that
case, is an mdlrect requ1rement. )

The amount of energy requirement connected w1th the supply of water to the
house for personal consumpticn is very variable depending on. the conditions. .
under which it is feasible to obtain water in each specific location. In
many cases it is extracted by means of head pumps, therefore requlrmg ina--
nimate energy. _ ,

3.2, "Indirect" needs.

By "indirect" energy needs we refer to all the energy demands of the socio-
econanic system in question which are different from the 'direct" ones. -

In some work carried out recently the methodology used leads implicitly to
another definition of the "indirect" needs since normally the starting point
is a family budget (whether for a specific income level or for the whole
range) and the direct and indirect energy content of each of its camponents
is estimated.

This method, althwgh-interesting in itself, leaves out the energy consumptions
connected with governmental activities which do not have a specific price
(unless the tax burden is considered) and with the exports which canstitute
the other two components of the final demand.

Since governmental activities also satlsfy population needs and since exports |
are the necessary counterpart of imports, we consider that the energy input
of both activities should also be included in the analysis.
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Finally, we should censider the gross national investment whose energy in-
put corresponds in part to the "input" in equipment or amortization of the

“existing production capital and therefore in a correct calculation of the

energy content of the final products it should already have been taken into
account. It also includes, however, the energy input necessary for the
expansion of the system which should also be given consideration.

To summarize, we understand by "indirect" needs the energy inputs of all
the production activities of the socio-econamic system, both products and

. services, and whether they are intended for consumption, exports or invest-

ment.

To define this type of requirement a series of theoretical and practical
problems arises.

The practical problems will be posed on analjfzing the calculation methode-
logy in the next point, ' '

The theoretical problems are connected in their more general aspect to what
have been called ''development styles'. . -

It is evident that the energy intensity of the various ”dev_elopﬁeht styles"
is different in quantity and quality, for which reason the resulting production
structure is different.

These '"development styles' will in part be conditioned by the set of natural
resources available and therefore this structure of available resources pre-
determines, to a certain extent, the energy intensity of the system.

In addition, if we are thinking cnly of the indirect requirements for meeting
the '"basic needs'" it is difficult to imagine a real economic system which
anly seeks this objective, Normally other needs are also satisfied at least
for a part of the total populatiom.

Even when a specific 'development style' has been determined, there still
remains a second class of indetermination which is that referring to the type
of technology to be used in each of the production processes since a biumi-
al correspondence does not exist between "development style' and technology.

The problem of techhology has repera:ssibns in the energy input of the system
on the ane hand accoxding to hew intensive it is in energy, and en the other
hand according to its-efficiency for transforming net energy into useful
energy. ‘ :

In connection with the energy input of the transportation sector, it is partial-
ly determined by the geographical features of the territory (extension, relief),
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in which the socio-econgmic system in question is located, but it is also
greatly influenced by the decisions of the system as regards the regional
distribution of the population and the characteristics of the urban system
already developed or to be developed. In all cases, the resulting energy
consumption on being measured in gross energy or primary energy will also
depend on the structure by energy supply source, due to the different yields
and energy consumptions of each of the primary energy sources.

In this case also, the climate has a certain influence but we consider that
percentagewise it is less than that mentioned for some direct consumptions
which depend almost exclusively on climatic factors.

4, Quantification methodologies

Once the specific characteristics of the "direct" and "indirect" energy needs
have been analyzed, we shall attempt to suggest in this point some methodologies
for their quantification which should be applied definitely to each particular
system, since we have seen that it is very difficult to determine a single or
average value which takes into account the mmerous possible circumstances.

It is abv1ous that these quantifications are only approx1mate estimates and do
not attempt to provide exact or invariable values.

4.1, "Direct'" needs.

It is under this heading that possibly the greatest differences occur in the
results but contrariwise it would appear that the methodology can be the same
and moreover relatively easy to state (though maybe not to put into practice).

In the end it is a question of calculating a family "energy budget" considering
individually each of the "direct'.needs mentioned in the previous point.

In order to be able to compare the results, although they are different, it
will first be necessary to define what would be the needs to include in the
budget because they are of a basic type, independently of whether they are
present to a greater or lesser degree in each particular case.

In this sense, and as a proposal for their analysis and discussion we consider
that they should include the foilowing, by order of priority:

- Preparation and preservation of food and supply of water.
- Space conditioning..

- Lighting.

- Personal cleanliness.

- Recreation and social commmication.

For each of these a level of "quality' or minimm degree of satisfaction should
be established.
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Cnce the above has been defined we believe it advisable to estimate, on the
basis of the characteristics of the location and the level of satlsfactlon

of other needs (cloth:mg , housing, food, education, health) the requirements at
a useful energy level and only after transformmg "those values to the values
of net and gross energy on the basis of an established level of technology

and an established structure by sources of energy supply.

For each system under analysis we consider it adv1sab1e to carry crut separate
estimates for the rural and urban areas.
4,2, "Indirect" needs,

In this case the definition of a calculation methodology appears to be much

- more complex and difficult if it is really desired to obtain significant and
camparable values.’ :

One possibility is that of ccmbmmg the technlque of the famlly budget,
including all the goods and services required, with that of the calculation
of the energy content of those goods and services.

In this case it will be necessary to define an integral budget which will cover
all the basic needs of the family group (and this is an advantage of the metho-
dology) and then proceed to analyze the energy content, direct and indirect,
of each camponent.

As we mentioned before, all the services which the socip-economic system provides
should be included in the budget, independently of whether a specific price

is or is not paid for them (e.g. the governmental services and others such as
street lighting). :

When considering the indirect mputs for their part, those contained in
exports and in the net internal investment should be considered in order to
take into account the relationship with overseas and with the expansmn of the
system, _

While this may appear to be the ideal methodology we doubt whether it is applic-
able, with a minimum of certainty in the results, in the majority of the develop-
ing camtries due to the lack of necessary information for this type of estimate
which, in addition, is extremely laborious.

Moreover, to the extent that they are based on historical data, the vesults will
be conditioned both by the 'development style" and by the technolog1es and
processes used in the period to which the data correspond.

One interesting possibility would be given by the preparation of a sufficiently
detailed and flexible model which would permit simulating the operation of the
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system according to various "development styles" and using variocus alternative
technologies and processes.

In the event of having a model with such characteristics, it would be possible
either to simulate alternative scenarios or attempt to optimize the system
using the energy consumption as the objective function to be minimized.

Of course, such a model requires an accumulation of data which is nomally
difficult to obtain in developing countries.

Another approach which appears interesting because of the sim g}lCltY of its
application is that which has recently begun to be developed and which
attempts to relate total consumption of primary energy with an index of quality
of life (see Graph N° A9-1), , _

In the estimates carried out a discontinuity or change of slope appears in
the resulting functicn which would ensble the minimm level of total energy
requirements (''direct” and "indirect'') to be defined.

Evidently this methodology requires further analysis and refining to obtain
unobjectionable results and in this sense we shall point out here same 1lines
of research. :

- Improvement in the estimate of the quality of life index.

Same critics of this methodology indicate that the saturation which occurs
in the evolution of the index is due, to a great extent, to its very characteristics
since the camponents of the index have by definition a maximm limit (life ex-

pectancy, literacy, etc.).

In addition, it is argued that the variables used for constructing the index are
not suitable for measuring the evolution of "quality of life' beyond certam
levels which could coincide with the point of discontinuity observed.

While these objections are partially acceptable, it can also be argued that if
certain adequate variables are incorporated into the index it is possible that

it would descend to the very high levels of energy conswuptlon which correspond
to that of urban areas of the most developed countries, where the quality of life
is not necessarily better than in areas with a lower energy consumption.

At all events, we consider that it is feasible, with the information presently

g e e e e e

3) Ph. Palmedo, R. Nathans et al. Op. cit.
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available, to substantially improve the independent variable of this model,
i.e, the quality of life index.

- Improvements to the energy data

Here various different courses of action are possible:

a) To improve the estimaté of non-commercial energy consumption instead of -
adopting a wmiform "floor" which only manages to displace the location
of the axis of the ordinates,

b) To eliminate, by means of a separate analysis, the differences in consumption
caused by climatic factors, or to work exclusively with data from countries
whose climatic conditions are similar., This climatic component should be
added a posteriori as a function, for example, of the annual average tempeTature
or another suitable indicator.

c) To eliminate by a separate analysis, the "direct" consumptions calculated
independently, in order to determine autonomously the "indirect! component.

d) To use as energy data the consumptions expressed in useful energy or at least
in net or secondary energy, instead of using the data in gross er primary
energy.

e) To include in the whole not only the developing countries but also the developed
ones in order to detect the behavior of the function at very high levels of
energy input.

Evidently, each of the refinements proposed complicates the methodology and
reduces its possibilities of application to the developing countries. Neverthe-
less, with the reservations expressed previously, we consider that this methodology
is more applicable and interesting than the first one.

5. Quantificdtion exercise

5.1. "Direct" needs.

On the basis of the information recapitulated and prepared for this work we shall
proceed to develop a series of estimates of the "direct™ basic energy needs.

The values calculated should be considered only as a first approximate estimate
and not as exact or invariable values.

As pointed out in the methodology, we shall consider three typical climatic
conditions: hot, temperate and cold; and for each of them we shall make the
analysis for a rural and an urban area.
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In order to give a quantitative value also to the different degrees of
priority which exist in the satisfaction of these needs, we shall divide
-the estimate into three levels, . ,

Level 1 corre5ponds_to the total satisfaction of those first-priority, specific
or derived needs, or partial satisfaction in the case of lower-priority ones.

Levels 2 and 3 are considered additional needs which, together with those

of level 1, constitute a total value with which the basic needs are estimated
to be campletely satisfied at a level such that they pemmit the suitable person-
al ‘development of every inhabitant in the climatic conditions specified.

In addition, the proposed values assume implicitly that the other basic needs
are also satisfied adequately, such as food, housing and clothing, so that in
no case is the energy used to ccmpensate a lower degree of satisfaction of any
of these needs.

a) Hot Zone - Rural Area.

i} With a little less than 30 Koe/person/year of useful energy and 227
Koe/p/year of primary energy, the minimm basic needs would be satisfied
which in Tables A9-1 to A9-6 have been included in level 1 and represent
50% and 80% respectively of the total needs.

These values imply covering uses such as lighting, food preservation,

water pumping, water heating, ironing and recreation which are unknown

“to and/or do not satisfy a large part of the rural inhsbitants of the

hot zones of Latin America, mainly due to their condition of extreme

poverty. A more decorous and desirable level of these needs would be

reached with 50 Koe/p/year of useful energy and 312 Koe/p/year of primary
energy, by means of the introduction of artificial space ventilation (fans),
a refrigerator suitable for the size of the family for longer preservation of
food, greater use of hot water for personal hygiene, cleanliness of the house,
dishes and clothes, as well as access to a means of recreation and potentlally
of formation, such as television,

Here the shared use of some appliances, such as commmal refrigerators,
ironing and washing facilities and telev1smn has not been assumed. If
same or many cultural patterns could be overcame and, moreover, if the
suitability of such facilities for raising the presently very low living
conditions of these inhabitants could be demonstrated, the consumption
coefficients per inhabitant referred to would certainly decrease.

ii) In principle, access to electrical energy appears to be a minimum basic
need, which does not necessarily imply a rural electrification network
using systems derived fram large-scale generation and which often mean




iii)

iv)

vi)
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high costs of investment in transmission and transformation. There is
the possibility of integrating energy systems in rural villages where
the electrical energy could be generated from agrarian and human wastes,
covering at the same time caloric energy needs.

If, however, for various reasons it were not possible to have electrical
energy, it has been assumed that the minimem basic needs could be satisfied
by means of using liquid and/or gaseous fuels (kerosene, liquefied gas,
biogas) both for 11ght1ng and for food preservation and ironing; by using
windmills for water pumping and solid state batteries for recreation and
social cammmnication.

Table AS-2 shows that the rural populations with electrical energy could
satisfy minimum basic needs with 224 Koe/p/year of primary energy and the
population that have no electricity with 227 Koe/p/year of primary energy,
the difference arising from the lower yield of kerosene lamps for lighting
canpared to electric lamps,

The largest part of energy consumption measured in useful energy, almost
76%, is applied to cooking and preparing food and to water heating. The
other uses of some quantitative relevance are the preservation of food
(19%) and recreation (8%). Thus the remaining 3% is used for space
cooling, ironing, lighting and water pumping.

The fuels expressed in primary energy would represent 75% of consumption
and electrical energy the remammg 25%,

Electricity consumption per mhabltant would be same 212 Xwh/year which
represents a monthly family consumption of approximately 110 Kwh. The
distribution of this consumption by type of use can be seen in Table N°
A9-2, with almost 40% devoted to food preservation and 25% to recreation.

As.regards the other fomms of energy necessary per family and per day,
on the basis of the yields indicated in the references mentioned in Tables
A9-1 to A9-6, they would be the following:

Firewood 9 kilograms (for cooking)
Kerosene 1,0 liter (for hot water)
: 9.5 liters (for lighting,

ironing and hot water

_ in Level 1}.
Liquefied gas 0.25 kgs (for refrigerator in
Level 1)
Batteries : 6 1.5-V batteries per month

1 Windmill driving a 0,03 Kw pump

b) Temperate Zare - rural area.

i) With 41 Koe/p/year of useful energy and 340 Koe/p/year of primary energy
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the minimum basic needs indicated in Level 1 of Tables A9-3 and AS-4
would be met. These values are 45% and 57% respectively of the total
needs. '

ii) The rural villages with electrical energy available will be able to
- meet minimm basic needs with 336 Koe/p/year of primary energy and
‘those without electricity with 340 Koe/p/year of primary energy.

iii)The main uses, expressed in useful energy, are those intended for space
heating, cooking of food and water heating, which take up 89% of the
" energy. The preservation of food and recreation absorb about 9% and
lighting, space cooling, iraning and water pumping the remaining 2%,

iv) The fuels expressed in primary energy represent 88% of the consumption
and electricity the other 12%, -

v) The consumption of electricity per inhabitant and per year would reach
190 Kwh, i.e, about 95 Kwh per family per month. The preservation of
- food would take 33%, recreation 29%, and lighting 27% of the total of
electrical consumption. The remaining 11% would be devoted to the other
uses which can be seen in Table AS-4. '

vi) The other forms of energy necessary per family per day would be as
follows: .

Firewood: 21 kilograms (for cooking and heating)
Kerosene: 2.0 liters (for heating water)
0.9 liter (for lighting, hot water
and ircning at Level 1)

Liquefied gas: | 0.2 kg (for refrigerators in Level 1)
Batteries: 6 1.5 V batteries per month

1 Windmill: driving an 0.03 Xw pump.

c) Cold zone - rural area.

i) With 56 Koe/p/year of useful energy and 470 Koe/p/year of primary
energy, the minimm basic needs would be covered, indicated in Level
1 of Tables A9-5 and A9-6, These requirements are 33% and 38% respec-
- tively of the total needs. ,

ii) The villages which are served with electrical energy would cover their
minimum basic needs with 471 Koe/p/year in primary energy and those
without the service with 470 Koe/p/year.

iii)Spacé heating represents 45% of the total energy consumpticn, followed by
water heating with 35% and the cooking of food with 16%, The remaining
4% are used %or recreation, lighting, ironing and water pumping.
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iv) 95% of conswption is supplied by fuels and 4% by clectrical energy.

v)  The consumption of electricity, as can be seen in “able A9-6, would
reach 144 Kwh/p/year, which is eguivalent to 72 Kwh per family per
month, Recreation with 50% and lighting with 40% are the two most

cutstanding uses. The remaining 10% is used for ironing clotheS(q%)
and water punping (1%).

vi) The other fomms of energy necessary per family per day would be the follow-

ing:
Firewood: ' 51 kg {(for heating and cooking)
Kerosene: 3.3 liters (for hot water)

0.5 liters (for lighting and ironing)
Batteries . 6 1.5V batteries per month

1 Windmill driving a pump equivalent to 0. 03 Kw

d) Comparison between the different climatic zones.

:5' On comparing the consumpticn'structures for the three zones observing Tables
L A9-1 to A9-6, the following are the most important comments:

1}  As temperature increases, i.e. when going fram the cold zones to the
hot ones (as they were deflned in this example) requirements decrease
for heating (disappearing in the hot zones), hot water, recreation,
lighting and cooking. The reasons are obv1ous for the flTSt tWo uses.
As regards recreation, it was assumed that the more intensive use of
radio and television would be to a certain extent related to the fewer
inducements offered by the lower temperatures to leave the house during
resting periods, and for lighting, due to the shorter duration of day-
light. In the case of cooking food, it has been assumed that the type
of food in the hot zones may comprise meals which incorporate a greater
quantity of uncocked fruit and/or vegetables than is the case in the
temperate and cold zomes.

ii) Conversely, as temperature increases, the consumption of electrical
energy devoted to space conditioning (fans), the preservation of food
(vefrigerators) increases and larger volumes of water are Tequired,
involving more energy for pumping.

| iii) The ircming of clothes would require similar energy censumption for
. the three climatic zcnes. Although in the hot zanes clothes may became
dirtier, it is also true that fewer clothes are worn.

iv} In all the cases: cooklng, heating and water heating teken together
exceed three-quarters of the energy requirements,
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vj Graphs AS-2 and A9-3 are suff1c1ant1) clear as regards appreciation of
the above camments.

¢) Urban area - Hot zone,

It can be ceen from Table A9-7 that the minimum basic needs, expressed in
useful energy would in this case require 34 Koe/p/year and the total 54
Koe/p/year.

Qut of this total, the cooking of food and its preservation represent 50%,
next in importance being needs corresponding to personal cleanliness with
40%, the remaining 10% being distributed between needs of recreation, light-

ing and space conditioning.

Table A9-8 givesthe respective values in primary energy, assuming the use of
electricity and liquefied gas as energy vectors.

The minimwi basic needs require a total of 118 Koe/p/year of which half is
supplied by fuels and the other half by electricity. Total basic needs reach
200 Koe/p/year. Of this total, 42.5% is used for cooking and food preservation,
20% for personal cleanliness, 20% for lighting, 12.5% for recreation and social
communication and only 5% for refrigeration,

The different consumption structure according to whether the analysis is made
in primary or useful energy, arises from the different yields estimated in
each of the various uses. :

It is also interesting to note that the specifically mechanical and/or electric-
al needs which are supplied with electricity represent a total consumption of
361 Kwh/p/year, of which lighting and food preservation represcnt the most
important consumptions with 31% each, next in importance being consumption

for recreation and social communication, which represent 19.2%. The remaining
19% is distributed between personal cleanliness and space cooling.

As regards this last requirement, it should be pointed out that evidently the
energy values indicated do not pemmit the need for heatlng in the temperate and
cold zones to be ''satisfied".

This subject would require a deeper conceptual analysis and a more detailed
quantitative analysis in order to define the basic needs for both requirements
in an equivalent manner. The values given here only attempt to reflect the
satisfaction levels which are nommally encountered in each case.

f) Urban arcas - Temperate zone.

In this case the minimum requirements for covering basic needs reach 51.2 Koe/
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p/year expressed in useful energy and the total requirements 109.5 Koe/p/
vear {see Table A9-9).

In the total requirements the most important item becomes personal clean-
liness with 38.4%, followed by space heating with 27.3% and preservation
and cooking of food with 26.4%. Recreation, lighting and space cooling -
represent the remaining 8%. '

1f instead of analyzing the structure on the basis of consumption in useful

. energy it is done in its equivalent in primary energy, it will be seen that

out of the total requirements those correspondirig to preservation and cook-
ing of food are the most important with 28.8%, followed by personal cleanliness
with 23.7%, heating representing 20,3% and lighting 17%.

The remaining 10% is distributed between refrigeration and recreation and -
social commmication (see Table A9-10}),

If the specifically mechanical or electrical requirements which are assumed

to be supplied by electricity are considered independently, it will be seen
that they would require a total of 343 Kwh/p/year, of which 43.7% corresponds
to lighting, 21.9% to food preservation and 20.4% to recreation and social
commmication, distributing the remaining 15% between space cooling and person-
al cleanliness,

g) Urban area - cold zone.

According to the values presented in Table A9-11 we see that the minimum and
total requirements increase substantially, reaching 95.8 Koe/p/year and 113
Koe/p/year respectively, expressed in useful energy.

This increase is due basically to the larger requirements for space heating,
this item occupying first place with about 53.5% of the total, followed by
personal cleanliness with 27.7%. Food cooking and preservation lose importance
and only represent 13.4%, the remaining 5% being for lighting and recreation.

As regards requirements expressed in primary energy, it will be seen in Table
A9-12 that they reach 241 Koe/p/year and 535 Koe/p/year to cover the minimum
and total values respectively.

- In the total values for this zone, heating continues to be the most important

item (44.8%) followed by perscnal cleanliness (18.7%) with lighting and food
cooking at a similar level of arcund 14%. As in the other cases, the require-
ments for recreation and social cammunication. are the lowest.

Finally if the consumptions supplied by electricity are analyzed, it is
seen that they will require a total of 386 Kwh/p/year, of which 62% corresponds’
to lighting and 29% to recreation and social communication,

In this sense it should be pointed out that the satisfaction of this last basic
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need , so important for allowing the personal development of each individual,
in general accounts for a very low percentage of the total requirements but
it requires energy of high quality, such as electricity, representing an
important percentage of the electrical requirements.

h) Ccmparison between the different climatic zones (urban area).

In Graphs A9-4 and A9-5 the total requirements have been summarized for each
zone in useful energy and in primary energy.

In the first case it will be seen that the requirements in useful energy
increase by 90% in the temperate zone and 2Z86% in the cold one in comparison
with the hot zone.

This difference is fundamentally provoked by the requirements for space heat-
ing and for water heating, whose increases are not compensated by the reduction
in requirements corresponding to refrigeration and food preservation.

As regards primary energy, the increase is not so important (47.5% and 167%)
for the temperate and cold zones due to the fact that the yields between use-
ful and primary energy of the two uses indicated above are the highest (40.5%
and 67.5%).

Moreover, the requirements of a mechanical and/or electrical type practically
do not vary and compensations are produced between the increase in lighting
and recreation and the decrease in refrigeration and food preservation.

Finally, it could be remarked that specific needs, particularly heating, rather
than derived needs, are those which increase as the temperature decreases.

- i) Comparison between the rural and urban areas.

If Graphs A9-2 and 3 and A9-4 and 5 are analyzed it will be found that in all
cases the requirements in useful energy corresponding to the urban area are
higher than those of the rural area in each zone.

It is important to note that this difference is not very high (it does not ex-
ceed 32%) but it does show substantial and opposing differences when the requi-
rements are considered at the level of primary energy, since in the case of the
cold zone, the rural area requirements would be 136% higher than those of the
urban area. This is due exclusively to the low yield of the energy sources
nomally used in the rural area, in particular in the case of firewood.

It is for this reason we consider that these types of definitions and analyses
should be carried out in terms of useful energy and not at primary energy

level since in the latter case it is necessary to introduce an additional variable
into the estimate, this being the supply structure of these requirements, which

is very variable and independent of them.
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5.2, Total needs (direct and indirect)

All of the methodologies indicated in the previous point for the determinat-
jon of 'findirect’ needs require work which is beyond the scope of this

study, for which reason we shall limit ourselves to some comments on the
basis of the total needs estimates worked out in the paper by Palmedo-Nathans
etal. (1978) quoted above. (Graph No. A9-1}.

We can see there that approximately at the level of 800 Koe/inhabitant there
is a change in tendency of the fuanction, a value of approximately 80% corres-
ponding to it in the quality of life index.

We could therefore consider this value to be the mininum total cnergy requive-
ment for reaching a reasconable quality of life index.

If we campare these values with the real Latin American Situation arcund 1875,
we find that while the whole region would have been approximately at that level,
there were 16 countries with a population of 200 million which were still below
the basic level.

The above-mentioned authors also point ocut, on the basis of various bibliographic
sources, that the subsistence consumption weuld be around 200 to 260 Koe/in-
habitant.

The facts demonstrate that in Latin America there is at least one country which
is at this level and that there are another six which do not exceed 400 Koe/
inhabitant.

This might suggest that the subsistence level, at least in hot countries,
may be below the values indicated by the above-mentioned authors.

Bearing in mind the problem of the substantial difference in yield between the
commercial and the non-comnercial sources, the situation at the useful energy
level is even more sericus since, on general lines, the countries or regions
where total consumption is lower are alse those in which the participation of
the non-commercial sources is greater.

If it is assumed conservatively that the average yileld of the comercial sources
is 40% and the non-commercial scurces 10%, we would have the situation that the
basic needs level (800 Koe/inhsbitant in primary energy) would be equivalent to
240 Koe/inhabitant at the level of useful energy with an average yield of 30%.

For the country with the lowest energy consumption in the region, in which the
non-comnercial energy forms represent 90% of the total, the resulting value would
be only 30 Koe/inhabitant, i.e. only 12.5% of the basic levei, a very much lower
value than the 29% resulting from the ssme comparison carried out at the level
of primary energy. Considering that several countries of Latin America are at
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consumption levels per inhabitant of between 300 and 400 Koe/inhabivant measur-
ed in primary energy and that in those countries the non-commercial sources
Tepresent about 50% of the total, the result would be that the useful consumption
would vary between 60 and 80 Koe/inhabitant, which is only 25 to 30% of the basic
values defined previocusiy.

(nce again, to complete this analysis, it must be emphasized that «l1 these values
are national averages in which the consumptions of the medium and higher levels

of the population have a substantial influence, and therefore the consumption of
the lower levels which make up the majority of the population, are most certainly
in all cases far below the percentages mentioned.

5.3. "Indirect' needs.

As was mentioned in point 4 2, one way of detemining the indirect needs would
be to find the difference between the value specified for the total needs (point
5.2) and the direct needs (point 5.1).

For this it would be necessary that the function which relates the quality of
life index with the total energy consumption be determined with data corresponding
to countries and regions with similar climates in order to be able to campare -
these results with each of the zones analyzed in the case of the direct needs.

Even so, it would be necessary to make a more profound conceptual analysis to
clarify whether both measurements correspond to a similar level of satisfaction
of basic needs or not.

Finally the comparison should be carried out on the basis of the data expressed
in useful energy, since otherwise the supply structure corresponding to each
measurement might totally distort the results.

For all these reasons, we consider that the values presented in points 5.1 and
5.2 cannot be compared the one with the other and therefore we cannot detemmine,
within the framework of this paper, the "indirect' basic needs.

6. Conclusians.

We consider that this paper has contributed to a better conceptual definition of
basic energy needs, providing a basis for subsequent analyses and critiques of
the subject.

The possible methodologies for developing a quantitative estimate of the needs
has been suggested and a concrete estimate for six typical 51tuat10ns in relation
to the "direct" basic needs has been presented.

We hope that in the future it will be possible to broaden and deepen the study -
of this subject, as its importance demands.
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ESTIMATE OF THE DIRECT BASIC ENERGY NEEDS

Rural Area
Useful energy
(Koe/p/year)

I. Hot climate zone (average annual temperature 25°C)
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_ Source: Fundacién Bariloche, own calculation, see references on pages 31-33
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Source: Fundacién Bariloche, own calculation. See references on pages 31-33.

{*} The minimum level can be satisfied alternatively either with electricity
and fuels or only with fuels, mechanical energy and solid state batteries

, The first case is headed: with electricity and the second: without elec-
| tricity.

(+} This colum includes mechanical energy for pumping water (c.g. by
windmills) and solid state batteries for transistorized radios.

( ) Values given in parenthesis correspond to ( inhaE?Qants/year )
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TABLEL AS-3

ESTLMATE OF THE DIRECT BASIC ENERGY NEEDS
Rural Area

Usetful energy

(Koe/p/year)

11. Temperate climate zone {(average annual temperature 18°C)

O A . ol || References
Lighting ' 0.5 0.3 - 0.8 (1)
Heating 0.7 6.7 6.9 20.3 (2)
Space cooling R S 0.5 0.5 ... (3.
Subtotal T2 . (A T (% S S
Food preservation 2.4 1.6 - 4.0 {4)
Cooking 21.6 - - 21.6 (5)
Water pumping 0.3 - - 0.3 (6)

Hot water 0 7.0 13.0 38.0 (7)
Ironing clothes 3 0.3 - 0.6 (8)
Recreation and :

commmnication 1.1 2.1 0.8 4.0 (9)
Subtotal 33.6 21.0 13.8 68.4

TOTA. 40.8 28.0 21.2 80.0

e el it et T T T e I T T i A A Y S

Source: Fundacién Bariloche, own calculation, see references on pages 31-33.
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ESTIMATE OF THE DIRECT BASIC ENERGY NEEDS

Rural Area
Useful energy
(Koe/p/year)

III. Cold climate zone (average annual temperature 10°C)

Lighting
Heating
Space cooling

Subtotal

Food preservation
- Cooking

Water pumping
Hot water

Ironing clothes
Recreation and
commmnication
Subtotal

TOTAL

R e i e e T R I e e el l ol e b Sy S

1 2 3 Total References
0.6 0.4 - 1.0 (1)
15.0 31.0 30.0 76.0 (2)
T s e T e D e (G ...
15.6____._. 31.4__ .. 30.0 ____.. 7720 e
- - - - (4)
27.0 - - 27.0 (5)
0.2 - - 0.2 (6)
12.0 27.0 21.0 60.0 (7)
0.3 0.3 - 0.6 (8)
1.3 3.2 0.8 5.3 (9)
40.7 . _. 30,5 . 2.8 ______ R 7% S
56.3 61.9 51.8 170.0

-Source: Fundacién Bariloche, own calculation, see references on pages 31-33.
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REFERENCES: Table Nos. A9-1 to AS-6.

The above mentioned Tables include the values calculated for useful energy
and primary energy.

The rural family considered comprises six persons, at least two of whom are
adults. '

It has been assumed that the level of minimum inanimate energy needs (level
1).can be satisfied in two ways. One excludes electrical energy, so that
lighting, food preservation, water pumping, ironing of clothes and recreation
(radio) are covered by means of fuels, mechanical energy (w1ndm1115) and solid
. state batteries.

The other way assumes that the population received electrical énergy.

It mist be clarified that consideration has not been given to other types
of energy, such as direct natural solar energy for drying crops or human
energy for pumping water.

(1) Lighting.

A family unit comprising three bedrooms, kitchen-dining room and bathroom has
been assumed. The installed power varies between 180 W for level 1 and 380
W for levels 2 and 3. The load factors for the different zones and levels are

given below:

. Level 1 9 3
Lo o mm————
Hot 0.10 0.07  0.07
Temperate 0.12 6.09 0.09
- Cold 0.14 0.11 0.11

e wr f R 4S B M L s ML N e W e e e W RS R W T

The conversian of electrical energy to useful energy was carried out using

860 Kcal/Kwh and a yield of 20%. To obtain the equivalent primary energy the
value of 4000 Kcal/Kwh was adopted, assuming small generator sets and/or rural
networks.

For the alternative of lighting by kerosene gas lamps, a consumption of 650
Kcal per 100 candelpower/hour was assumed, a yi eld of 3% and three 100 candle-
power lamps each.
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(2) Heating.
This energy use was excluded from the hot zones.

i) Temperate zones: Heating is used 120 days/year, 8 hours per day. As fuel,
firewood was adopted with a yield of 10%, which implies appliances where
combustion is carried out in a closed hearth with natural draft by means
of a stack. :

ii) Cold zones: Heating is used 270 days per year between 4 and 8 hours a day
according to the level, using firewood as in the above case.

{3) Space cooling.

It is assumed that the cold zones do not require energy for this purpose. In
the hot and temperate zones for level 3, a 1/15 HP fan operating 2160 hours/
year and 800 hours/year respectively was included.

The yield adopted is 90%.

(4) Food preservation.

- This includes cold preservation (refrigerators). Drying and preserves manufacture

are not analyzed here.

ggo cases are analyzed, according to whether or not electrical energy is avail-
le.

If electricity is available, the standard refrigerator is assumed to be 7.7.
cu, ft, with a 170W motor for level 2 and a 100W motor for level 1. In the hot
zones 2920 hours/year of use are estimated and 2190 hours/year in the temperate
zones.

The yield used is 80%.

For the case of fuel-operated refrigerators, liquefied gas with a consumption

for level 1 -of 350 Kcal/hour was assumed, a 20% yield and the same hours of use
as for electrical appliances.

(5) Cooking.

The coefficients used were obtained from polling rural inhsbitants and employers,

simulating consumption for 2 daily meals, breakfast, snack, roast meat and the

gégpa;aiéon of oil and preserves. The fuel adopted is firewood in cookers with
yield. : .
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(6) Water puuping

It was estimated that according to whether hot, temperate or cold zones were
involved, the daily consumption of the rural family would vary between 2000,
1500 and 1000 liters respectively.

(7) Hot water

The . coefficients arise from the analysis made on projecting the domestic
consumptions for the rural sector, on the basis of assuming the following
consumptions for the hot zone:

level 1 ......... 6 liters/person/day
Level 2 ......... 20 liters/p/day
Level 3 ......... 30 liters/p/day

The temperature of the hot water was estimated at 45°C.

For the temperate and cold zones the conjunction of larger themmal increases

and larger consumptions per person and per day are reflected in energy input coe-
fficients two and three times greater respectlvely than those corresponding to
the hot zone.

The fuel used is kerosene with a yield of 35%.

(8) Ironing‘clothes.

A standard 500 W iraon was adopted with 120 hours/year use for levels 2 and 3
and 60 hours/year for level 1. Yield was estimated at 70%.

For the kerosene gas iron, a yield of 25% was assumed.

(9) Recreation and social commmication.

The appliances it was estimated would be necessary for this were
radio and television.

In the first level only a radio used 4 hours/day in the hot and temperate
zones and 5 hours/day in the cold zones.

At levels 2 and 3 television is incorporated at Z hours/day in the hot and temp-
erate zones and 3 hours/day in the cold zones.

In all cases, it was assumed that the radlo is transistorized, consuming
. batteries equivalent to 60W power.

The television set was estimated to have a capacity of 240 W,
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TABLE AS-7

ESTIMATE OF DIRECT BASIC ENERGY NEEDS
Urban Area

Useful energy in Koe/p/year

I. Hot climate zone (average annual temperature 25°C).

1 U Priorities 1 2 3 Total References
B e o —— e ——— —— ;e ————————————————
?H‘ 1. Specific needs
~a) Lighting , 1.0 1.0 - 2.0 (1)
Al ‘b) Space heating - - - - (2)
I ¢) Space cooling = ______ o 2.0 ... 2.0 ... N
I subtotal 1.0 1.0 2.0 ___..__. 420l
gl 2. Derived needs
! a) Food ‘ ‘
preservation 5.0 2.0 - 7.0 N
b) Cooking of
food 20.0 0 0 20.0 (5)
c) Personal )
cleanliness
- Hot water 5.0 10.0 5.0 20.0 (6}
- Ironing 1.0 1.0 - 2.0 (7)
d) Recreation
i and social '
; commmication J2.0_____ 2.0 ____.. 1.0 . 2.0 .. 8y ...
Subtotal 33,0180 ... 6.0 ______. 5420 ol
- I'OTAL 34,0 16.0 8.0 58.0

Source: Fundacibn Bariloche, own calculation,
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REFERENCES (Table A9-7).

(1) Corresponds to a capacity of 50 w/p functioning on an average of 3.5
hours/day with an estimated yield of 20% at user level.

(2) In view of the average annual temperature it is considered that in this
zone the need 1s zero.

(3} Corresponds to fans which consume a total of 0.075 Kwh/day/person.

(43 Corresponds to a 1/4 HP refrigerator - 0.18 Kw, functioning 18 hours/day
for an average family of 5 persons, with a yield of 0.8.

(5) Estimate of the useful énergy requirements necessary for cooking on the
basis of real data on net energy used and yield.

(6) Estimate of the requirements of useful energy required for heating water
on the basis of data fram polling and specific consumptions.

(7) Corresponds to a 1 Kw iron functicning half-an-hour pér day on the aver-
age for a family of 5 persons, with a yield of 0.7,

{8) Corresponds to a 0.1 Kw radio fumctioning 5 hours pur day and a 0.25
Kw television set operating 2 hours per day, or other similar cambination
equivalent to a consumption of 1 Kwh/day/family, for a family of 5 persons,
with a yield of 0.9,
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TABLE AS-8

ESTIMATE OF THE DIRECT BASIC ENERGY NEEDS
Urban Area :

Primary energy in Koe/p/year

I. Hot climate zone (average annual temperature 25°C)

i e e I R e e e T e T R L

1. Specific needs

a) Lighting 20 (60) 20 (60) - 40 (120) (1

.b) Space heating - - - -

c) Space cooling - - 10 (27) 10 ( 27) (2)
Subtotal 20 (60) 20 (60) 10 (27) 50 (147)

e e Se oty e W e R M e . T A e e e e =B e e e P e A A Ak e e = e mm e T R M Em A e

2. Derived needs
a) Food preservat-

ion 25 (80) 10 (30) - 35 (110) (3)
b) Cooking of
- food 50 - - 50 (4)
c) Personal
cleanliness
- Hot water 8 15 -7 30 (5)
- Ironing
clothes 5 (17) 5 (17) - 10 ( 34) (6)

d) Recreation and
social commmni- '
cation 10 (28) 10 (28) S (14) 25 ( 70) (7)

Subtotal 98 (125) 40 (75) 12 (14) 150 (214
TOTAL 118 (185) 60 (135) 22 (41) 200 (361)
Caloric | 58 15 7 80 (8)
Electric 60 (185) 45 (135) 15 (41) 120 (361) (9)

A ML MR R A An A o e W e S A S T R N R AR MR e M W N AN N SR R A e el e e e e e R e L e T TR AR e v W Em AR e = e e e e e R E A M e A e e e A A e

- Source: Fundacién Bariloche, own calculation on basis of Table A9-7.
- Note: The values in parenthesis ( ) correspond to the consumptions in Kwh/p/

year measured at user level in net energy with the equivalent of 860
cal/Kwh, when the respective need is met with electricity.
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REFERENCES. (Table A9-8).

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)
(9

It is assumed to be supplied with electricity with.a yield of 0.2 in the
user level and 0.25 in distribution and production of thermal origin or
equivalent electricity,

It is assumed to be supplied with electricity with a yield of 0.9 at
user level and 0.25 in the distribution and production of electricity.

It is assumed to be supplied with electricity with a yield of 0.8 at
user level and 0.25 in the distrlbution and production of electricity.

It is assumed to be supplied with liquefied petroleum oil gas with a
yield of 0.45 at user level and 0.9 in distribution and production.

It is assumed to be supplied with liquefied petroleum gas with a yield
of 0.75 at user level and 0.90 in the distribution and production.

It is assumed to be supplied with electricity with a yield of 0.70 at
user level and 0.25 in distribution and production.

It is assumed to be supplied with electricity with a yield of 0.9 at
user level and 0.25 in distribution and production.

Corresponds to uses 2a and 2c¢ (hot water)}.

Corresponds to uses la, 2a, 2c (ironing) and d.




TABLE AS-9

. Specific needs

a) Lighting
b) Space heating
c) Space cooling

Subtotal

. Derived needs

a) Food
preservation

b) Cooking of
food

¢) Personal:
cleanliness
- Hot water
- Ironing

clothes

d) Recreation and
social commu-
nication '

Subtotal

B o e v T S AR e e AR AR e M e T e N A BA R W dm RL e e M e e e A e M e e e e R L mm

3.0 .
- 24.0

15,0

T T A R e e e N M e T ER T e TR A e R e e e T T AR TR e e e me e m W e e

. e R SR AR MR Wk wh kA R R A R W R R A S e e AL SR R e B e e e e e R R B e e W =

ESTIRMTE OF DIRECT BASIC ENERGY NEEDS
Urban Area
Useful energy in Koe/p/year

15.0

- 28 -

10.0

Source: Fundaci6n Bariloche, own calculation.

II. Temperate climate zone (average annual temperature 18°C).

it e v = T e i = e = =y = = o = BB R e bk k= e M WS b AR R e e e e e W e e ke o M A e e = e P

o T o = = TR e = v e W BB A B ik bk e o o o = T BE M e ke e T R e e = e A e b o = =

A A e o A SRk L b e o e oy TS R A e e W P o e o ey R R M R i ek e e e o R TS MR A AE ek = e e P e T R v e wr e b o R A wr me e



- 20 -

REFERENCES (Table A9-9).

(M

(2,

(3)
(4)

- (5)

(6)
(7)

(8)

Corresponds to a capacity of 50 w/p functioning on the average 4.5
hours/day with an estimated yield of 20% at user level.

Estimate of useful energy requirement necessary for space heating on

-the basis of data from polls and specific consumptions of the respective

areas.
Corresponds to fans which consume a total of 0.040 Kwh/day/person.

Corresponds to a 0,18 Kw refrigerator functioning 6 hours/day for an
average family of 5 persons with a yield of 0.80.

Estimate of useful energy requirements necessary for cocking on the
basis of real data of net energy used and typical yields.

Ditto for hot water.

Corresponds to a 1 Kw iron functioning half-an-hour per day on the
average for a family of 5 persons with a yield of 0.7.

Corresponds to a 0.1 Kw radio functioning 5 hours per day and a 0.25

Kw television set functioning 2 hours per day, or another similar
cambination equivalent to a consumption of 1 Kwh/day/family, for a famlly
of 5 persons with a yield of 0.9.
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TABLE A9-10

ESTIMATE OF DIRECT BASIC ENERGY NEEDS
Urban area
Primary energy in Koe/p/year

II. Temperate climate zone (average annual temperature 18°C)

A e o e - W A M 8 = A Y AR A R AN e e e T M U W R EE AR R R AR A A A S R e e e e e e e S S M S Y W Ak S A e e e

o e L o o ek o e e M M Mm A e me e A e e W R A AR L S A e VR A e e e e A e S W S A N R e SR LS B SR RN AL A e e N AR e e O A e e

1. Specific needs

a) Lighting 24 ( 72) 26 ( 78) - . 50 (150)
b) Space heating 0 - 200 - 30 - 60 -

¢) Space cooling - - 5 (14) 5 (14)
Subtotal 34 ( 72) 46 { 78) 35 (14) 115 (164)

T i e L L T R e Ll e L R

2. Derived needs

a} Food preserv-

ation 15 ( 45) 10 ( 30) - 25 ( 75)

b) Cooking of
food

60 - - . 60 -
¢) Personal '
cleanliness ‘
- Hot water 23 - 22 - 15 - 60 -
- Ironing 5(17) 5 (17) - 10 ( 34)
d) Recreation and
social communi-
cation 10 ( 28) 10 (28) 5 (14) 25 { 70)
Subtotal © 113 (%) - 47 (75) 20 (14) 180 (179)
TOTAL 147 (162) 93 (153) 55 (28) 205 (343) |
Caloric : 93 - 42 - 45 - 180 -
Electric 54 (162) 51 (153) 10 (28) 115 (343)

e e e e G e R R SR R ED S SR EE N S AR TR NP A ke B e S T W W N A A R PR U O A S NP D S R T SR AN G N G G EE L RN AE SRy AR b b T ME SN W N GE G am Gm am e e

Source: Fundacién Bariloche, own calculation.

Notes: 1. The values in parentheses ( ) correspond to the consumptions in
: Kwh/p/year measured at user level in net energy with the equivalent
of 860 cal/Kwh, when the respective need is met with eléctricity.
2. For conversion yields to primary energy, see notes to Table AS-8.
3. For heating, a yield of 0.45 is assumed at user level and 0.90
for distributioan and production of liquefied petroleum oil gas.
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TABLE AS-11.

ESTIMATE QF DIRECT BASIC ENERGY NEEDS
Urban Area.

- Useful energy in Koe/h/year.

III. Cold climate zone (average annual temperature 10°C)

e G e o Bk A AR A BA R e e T T W A W AR R ER L R N e L e e e TR TR WY R EN R e G e NE e o R g T ST AR e e e T e R e e e i e w w

e B e Ak e o o S e v e o o S ER A A W L NS R S R M e A A % TR M R W R AN R e e e Ee M e e e e e G W e e e e R e e e R = am =

1. Specific needs

a)} Lighting 1.8 2.2 - 4.0 ()]
b) Space heating 40.0 40.0 40.0 120.0 - (2)
c) Space cooling - - - - (3)
Subtotal 41.8 © 42,2 40.0 124.0
2. Derived needs
a) Food
preservation - - - - (4)
b) Cooking of '
food 30.0 - - 30.0 (5)
c) Personal
cleanliness '
- Hot water 20,0 20.0 20.0 60.0 (6)
- Ironing . ' ' '
clothes - 1.0 1.0 ' - 2.0 (7}
d) Recreation and :
social communi-
cation : 3.0 3.0 2.0 8.0 (8)
Subtotal : 54.0 24.0 22,0 100.0
TOTAL 95.8 66.2 62.0 224,0

- T T R R e e T e e e e S A W PR A G e T YR s e e T e gy Wm o R R A b R S RS W B R AR A S

Source: Fundacitn Bariloche, own calculatiom.
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REFERENCES (Table A9-11)

O

(2)

(3)

(4)

(5)

(6)
(7)

(8)

Corresponds to an installed capacity of 60 w/p functioning on the
average 6 hours/day with an estimated yield of 20%.

Estimate of the useful energy requirement necessary for space heating
on the basis of poll data and specific consumptions of representative
areas.

In view of the climatic characteristics, it 1s considered that the
requirements in this zaone is zero.

In view of the average annual temperature of the zone it is considered
that food can be adequately preserved without priority energy requi-
Tements.

Estimate of the useful energy requirement necessary for cooking on the -
basis of real data on net energy used and typical yields.

Ditto for hot water.

Corresponds to a 1 Kw iron functioning half-an-hour per day on the
average, for a family of 5 persons, with a yield of 0.7.

It has been estimated that in this zone the climatic characteristics,

the cold and lack of natural light, bring about a greater use of radio
and television appliances, for whlch a consumption equivalent to

1.6 Kwh/day/family has been estimated for a family of 5 persons, with

a yield of 0.9.
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TABLE AS9-12

ESTIMATE OF THE DIRECT BASIC ENERGY NEEDS
Urban Area )
Primary energy in Koe/p/year

III. Cold climate zone (average annual temperature 10°C}.

P e e e e i L e e e ettt e e e e el e L

o o = S = = = = = = = S o m T - SR B e Em e MR T T S e de v e v S TR AN M SR e e D A P SR A A e oh m rm m e AR e e A o e = —

1. Specific needs

a) Lighting 36 (108) 44 (132) - 80 (240)
b) Space heating 80 - 80 -~ 80 - 240 -

c) Space cooling - - - - '
Subtotal 116 (108) 124 (132) - 80 - 320 (240)

A o S e A Ak W N M N Eey B R A e M R e i e T EE ER M i e wm e e SR e A A W A A mr e e

2. Derived needs

a) Food preser-
vatian - - - -
b) Cooking of
food 75 : - - 75
¢) Personal
cleanliness -
- Hot water 30 - 30 - 30 - 90 -
- Ironing '
clothes 5(17) 5(17) - 10 ( 34)
d) Recreation and
social commu-

~ nication 15 ( 42) 15 ( 42) 10 ( 28) 40 (112)
Subtotal 125 ( 59) 50 ( 59) 40 (l28) 215 (146)
TOTAL 241 (167) 174 (191) 120 ( 28) 535 (386)
Caloric 185 - 110 - 110 - 405 -
Electric 56 (167) 64 (191) 10 ( 28) 130 (386)

A e e e e S A R A e SN S M A A A YR e T SR W R R W G W RN P R RN M e N R T R SR A g e e E e e

Source: Fundacitn Bariloche, own calculation on bases of Table A9-11.

Notes: 1. The values in parenthesés ( ) correspond to the consumptions in
Kwh/p/year measured at user level in net energy with the equivalent
of 860 cal/Kwh, when the respective need is met with electricity.

2. For conversion yields to primary energy, see notes to Table AS-8.
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GRAPH A9-2 '
LSTIMATE OF DIRECT BASIC ENERGY NEEDS
Rural Area - Useful Eneigy
(koe/inhabitant /year)

1. Lighting

. Heating

3. Space cooling
4. Preservation of food
5. Cooking

6. Pumping water
7. Hot water
8.Ironing clothes

9. Recreation and communication

.
180 - | | 170
9
8
150 -
7
120+
90
90+ EF:==== 5
| 7
60- 50
3 E==========5; Q;F==F=======a 2
9 5
307 ,
_?_ _ — ‘ T & : SR i .
HOT ZONE TEMPERATE ZONE COLD ZON?

Source: Tables-AQ-l, 3 and 5 ' koe

Lan =15 inhab. /year
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i
-

inhab. /year

A ESTIMATE OF DIRECT BASIC ENERGY NEEDS
Rural Area ; Prir;tary Energy
koe/inhab. /year
1500 os/inhad/
1. Lighting
2. Heating
3. Space cooling
4. Preservation of food
4 5, Cooking
1350 - 6. Pumping water
- 7. Hot water _
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Sources: Tables A9-2, 4 and 6.
- cm = 75 koe
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GRAPH A9-4

ESTIMATE OF DIRECT BASIC ENERGY NEEDS
Urbar. Area - Useful Energy
(Koe/inhab. /year)-

. Lighting

Heating

Space cooling
Preservation of food
Cooking

. Pumping water

Hot water
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Source: Tables A9-7, 9 and 11. "1 an = 15 koe/inhab. /year
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ESTIMATE OF THE DIRECT BASIC ENERGY NEEDS

Urban Area - Primary Energy
{Koe/inhab. /Year)

1. Lighting
2. Heating
3. Space cooling
4, Preservation of food
5. Cooking
6. Pumping water
7. Hot water
8. Ironing clothes
9. Recreation and commmication
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Source: Tables A9-8, 10 and 12
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EXHIBIT I

For ease of cummmication with the majority of readers, the more traditional and,
until! now, widespread concept of needs and basic needs has been used in this
paper. Nevertheless, the authors are aware of the new ways of confronting the
problem, according to which focd, housing, etc., satisfy the needs of
Maintenance, Protection, etc.*/

In this context, energy would also satisfy different basic needs.

Thus, for example, the energy necessary for lighting would contribute to a series
of personal and extrapersonal needs linked to the categories of Maintenance,
Protection, Understanding, Recreation, etc.

The energy required for air conditioning would be directly connected with the
Maintenance Need and indirectly to several others (protection, Recreation, etc.).

In the case of cooking and food preservation, the commection with Nutrition and
thus with the Maintenance need is direct.

As regards personal cleanliness the connection is more indirect and multiple and
it could be said that it connects with the needs of Prevention, Clothing, Physical
Habitability, etc.

The energy necessary for pumping water responds in turn to the needs of cooking
and personal cleanliness.

All these are basically linked to the needs of ''living" at the most general level.

On the other hand, in the case of energy needs for Recreation and Social
Commmication, they would be more correctly connected to the categories of
Participation, Recreation, etc, all of them belonging to the category of
"actualization'" needs. They also contribute to the need of Understanding within
the Living need categories,

In brief, it is a new subject open to more profound research into the energy
content of each of the factors and thus of the different needs categories shown in
the attached table.

*/ - See attached table taken from 'Quality-of-Life-Oriented Development.and
Global Social Modelling" by C.A,Mallmann, O. Nudler and M, Max-Neef, 1978,
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