HANDBOOK FOR ESTIMATING THE SOCIO - ECONOMIC AND ENVIRONMENTAL EFFECTS OF DISASTERS

If you have numerical information in an external file (in dBase, INFO, or comma- or
tab- delimited ASCII format) that is related to the elements displayed in your view, it
can be added to your ArcView project like any other table. These files generally contain
additional information on the elements displayed in a view. It is also possible to create
a table in ArcView to enter information interactively.
We have given basic information about ArcView operation and document handling. For
a more detailed explanation of the programme’s functions and operations, see the User’s
Manual for ArcView 3.0.

THE ROLE OF ARCVIEW IN SPATIAL ANALYSIS
As mentioned previously, ArcView© is a display and querying tool that can carry out
many tasks included in the spatial analysis of ARC/INFO© geographical databases.
ArcView can be used with more than one coverage or database. Since display and query
are essential for interpreting the results of spatial analyses, ArcView complements the
spatial analysis carried out in ARC/INFO©, by making it possible to investigate the
results and new spatial relationships derived from analytical procedures and models
previously made with ARC/INFO©.

II. HOUSING AND HUMAN SETTLEMENTS
A. INTRODUCTION
1. General comments
This chapter of the handbook refers to all buildings used as dwellings, urban
infrastructure and equipment. It does not deal with sectors involved in the production
and marketing of construction materials or directly engaged in construction, as these
industries are discussed in the chapter on productive sectors.

The interrelations with other economic activities and social segments must be taken into
account when analyzing this sector since the deterioration or destruction of housing has
broader effects on the living conditions and economic performance of the affected
country or region. When housing is hit by a major disaster, the micro, small and
medium-sized businesses located in those homes are similarly affected, as are
household incomes. Many of these enterprises are owned and operated by women.
Spending on the construction (and reconstruction) of housing contributes to the gross
formation of fixed capital in the economy. Any change in housing construction rates
–such as would occur after a major disaster– has significant implications for
employment and for industries related to the construction sector. Thus, any negative
effect on housing has ramifications for other sectors that must be identified and taken
into account both in assessing the overall impact of the disaster and especially in
defining reconstruction strategies and plans.

61

U N I T E D N AT I O N S / E C O N O M I C C O M M I S S I O N F O R L AT I N A M E R I C A A N D T H E C A R I B B E A N / E C L A C

Pre-disaster conditions should be considered in impact assessment and when drafting
reconstruction plans, since a disaster often aggravates pre-existing housing deficits.
Actions in the field of housing are a primary aspect of national social development
policies through which governments try to satisfy the population’s housing needs.
Responsibility for designing and implementing such initiatives falls not only on central
government authorities, but also increasingly on regional and local governments or
agencies, and even on non-governmental organizations.
When assessing damage or drawing up reconstruction plans, one should provide some
idea of the effect that both have on employment, as well as on the installed capacity of
the industrial and commercial sectors that provide the necessary inputs.

2. Assessment procedure
The housing and human settlements sector specialist –like the other specialists on the
assessment team– usually has from one to three weeks’ notice prior to visiting the affected country or region and from one to two weeks for field work. Before
embarking on the mission, the specialist must collect all relevant information on the
housing sector in the affected area or country and prepare a list of the institutions and
people to be contacted during the field visit.
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The specialist must keep in mind that at the end of the mission, he/she will be expected
to develop a summarized table of damage to the sector. It should specify the amount of
direct damage and indirect losses, broken down by property type (private and public),
and indicate how they are distributed between the geopolitical units previously agreed
upon among members of the assessment team. Table 1 provides an example of the type
of table that the housing and human settlements specialist is expected to produce.
Table 1
DAMAGES TO HOUSING AND HUMAN SETTLEMENTS
(Millions of dollars)
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The housing and human settlements specialist will also have to ascertain the sector’s
effects on the main macroeconomic variables –the external sector, public finances,
etc.– and provide it to the team’s macroeconomic specialist. Likewise, he/she will have
to work with the employment specialist to determine the impact on jobs for both the
disaster and reconstruction phases. He/she must also work in close cooperation with the
gender specialist in order to determine the differential impact on women, as well as the
possible implications of these gender differentials for reconstruction plans and projects.
The following is a guide to the normal sequence of procedures the specialist should
follow:

-

Definition of the geographical area in which the sector was affected using the
standard methodology described in the previous chapter;

-

Assessment of the pre-disaster situation based on information provided from
on-site sources;

-

Identification of direct damage or effects;

-

Quantification of direct damage or effects;

-

Valuation of direct damage or effects;

-

Identification of indirect losses;

-

Quantification of indirect losses;

-

Valuation of indirect losses;

-

Development of a typology of affected housing according to size, prevailing
construction materials and type of ownership;

-

Determination of the geographic or spatial distribution of total damage and
losses;

-

Assessment of corresponding social effects;

-

Assessment of macroeconomic effects;

-

Assessment of the impact on employment;

-

Assessment of the impact on women;

-

Collection of available information on reconstruction strategies, plans and
projects, as well as on their execution timetable and possible budgets;

-

Identification of issues or areas within the sector that need priority support or
attention during reconstruction; and

-

Helping the relevant authorities formulate definitive reconstruction strategies,
plans and projects.
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3. Information requirements
Information on the situation prevailing in the housing and human settlements sector
before the disaster in the affected area or country is essential for establishing the
baseline for the assessment. Minimum information requirements include:

-

-

-
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Number of dwellings in the affected area, specifying for each whether they are
rural or urban, single- or multi-family, owned by men or women, privately or
publicy - owned;
Quality of existing dwellings, broken down either by permanent versus
temporary units, the type of construction materials used (reinforced
concrete, brick, wood, adobe, cardboard, etc.), the degree of conservation
(good, regular, poor, etc.) or the type of dwelling (house, mobile home, shack,
etc.);
Average dwelling size by type, taking into account the average number of
inhabitants per unit and the average area in square meters.
The main construction techniques and materials used in the affected area;
Typical furniture and equipment in the affected area, by dwelling type; and
Costs of construction, furnishings and equipment.

Costs must be specified at current market prices with the later application of
depreciation coefficients to estimate the current value of lost or damaged assets, as
described in the section on direct costs. Costs must be obtained in the local currency of
the affected country, and later converted into dollars based on a single official exchange
rate for the date of the disaster, wich the assessment team should determine in
conjuntion with the country’s financial authorities.
4. Sources of information
Basic information on the housing and human settlements sector can be obtained from
both national and international sources.
The following national sources should be consulted:
-

-

-

Periodic censuses and surveys, including population and housing censuses,
statistics bulletins and yearbooks, land registries, periodic housing-sector
surveys, construction permits and licenses and consumer price lists;
National statistics institutes or agencies, housing and urban development
ministries or institutes, planning ministries or institutes, construction industry
chambers, pertinent trade associations (colleges, associations or federations
of engineers and architects), banks or agencies that help finance social
housing and academic or research institutions related to the sector;
Women-focused institutes or bodies that can provide up-to-date statistics;
Related companies such as construction firms and the producers and sellers of
building materials;
Trade and industry associations;
Classified advertisements in local newspapers;
Property and real estate brokers; and
Insurance companies.
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The following international sources can be consulted:
-

-

United Nations statistical yearbooks or compendiums, such as the Statistical
Yearbook for Latin America and the Caribbean (ECLAC), the Compendium
of Human Settlements Statistics (New York), the Construction Statistics
Yearbook (New York) and the United Nations Development Programme’s
Human Development Report (UNDP) and
International organizations such as the Latin American and Caribbean
Demographic Center (CELADE), the headquarters and subregional
headquarters of the Economic Commission for Latin America and the
Caribbean (ECLAC), the Women in Development Unit of ECLAC, the United
Nations Programme for Human Settlements (Habitat/Kenya), the United
Nations Statistics Division (New York) and the Organization of American
States (OAS/Washington).

B. QUANTIFICATION OF DAMAGE AND LOSSES
1. Direct damage
a) General comments
As we noted in the previous chapter, direct damage refers to losses of assets and
property. Essentially, it includes damage to, or the destruction of, housing, domestic
furniture and equipment, and public buildings and urban infrastructure.
Damage depends on both the type of disaster and the type of construction. Earthquakes
normally damage structural elements (beams, joists, panels, load-bearing walls, etc.)
and non-structural elements (partition walls, non-structural roofs, furniture,
installations, equipment, etc.) because of the additional strains or loads to which such
elements are subjected. Permanent deformations of the land such as settling or
landslides can also do damage.
The intense winds of tropical storms and hurricanes exert extraordinary pressure on
buildings; they can damage structural and non-structural elements even when
foundations and other elements located below ground are not affected. Other
phenomena –such as volcanic eruptions, mudslides, and floods– also put added stress
on buildings and can destroy or damage their components, deform the land on which
they are built or render it useless. Water or wind can bury the area in mud, ash or waste.

The most severe damage is generally structural in nature and may be so extensive as to
require demolition. Non-structural damage may be more visible but also more
susceptible to repair, possibly only requiring the replacement of certain elements that do
not affect the building as a whole. Land failure might require either abandonment of a
building or soil stabilization efforts.
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b) Classification of dwellings
In light of the relatively limited time available for assessment, the housing and human
settlements specialist may not be able to obtain a detailed inventory of all affected or
destroyed units. In lieu of a statistically representative sample, the specialist may have
to settle for extrapolating from what inspections he/she is able to conduct.
The specialist should classify dwellings and public buildings into the three following
categories:

Completely destroyed buildings or those beyond repair;
Partially destroyed buildings with a possibility of repair; and
Unaffected buildings or those with only minor damage.

A similar categorization can be made of the destruction or damage to household
furniture and equipment.
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By locating on a map all dwellings and buildings affected in accordance with the
categories noted above, it is easy to visualize the areas hardest hit and thus requiring
priority attention from authorities in producing more detailed studies and defining
demolition and debris removal requirements.
In addition, the housing and human settlements specialist must use the following
criteria to classify dwellings and buildings according to their pre-disaster state:
-

Geographic location (urban or rural);
Materials used in construction;
Number of rooms per dwelling, and
Ownership (individual or collective; leased or self-owned; public or private).

The information must be grouped by the following categories:
- Houses;
- Apartments;
- Precarious housing; and
- Other types of dwellings.
The housing and human settlements specialist will have to clearly describe each of these
categories to facilitate reader comprehension of the assessment document.
Differences should be noted between permanent or durable and precarious construction
materials. Such distinctions can be useful when teams in the field detect rural
settlements built from local materials that are not employed in urban construction.
Likewise, dwellings must be classed by number of rooms, thus allowing for a calculation of the average number of rooms for each type of housing unit.
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Information on affected dwellings available after a disaster is normally broken down
into simple categories such as destroyed or damaged and rural or urban, rather than the
classifications used in the population and housing census In such cases a comparison
cannot be made between the census and disaster-impact information. The pre-disaster
information obtainable through REDATAM will only be useful for defining the universe
of dwellings prior to the event. Comparisons will show that a disaster does not affect all
construction equally; rather, "precarious" dwellings tend to be the hardest hit, while the
resistance of specific types of construction materials varies depending on the type of
disaster. Field surveys along with comparisons of pre- and post-disaster housing data are
needed for the specialist to carry out realistic estimates of damage by type and location
of dwellings.
Once the typology of the affected housing has been determined –albeit roughly– their
pre-disaster values must be estimated based on a uniform measure, such as square meter
of construction or per housing unit. Significant national variations make it
impossible to define in advance standard housing price ranges for all of Latin America
and the Caribbean. These estimates must be made for each case based on local
information from construction industry chambers, housing funds, NGOs involved in the
sector, housing cooperatives, classified advertisements, etc.
In Central America, the United Nations Programme for Human Settlements employs an
evaluation formula comparing one square meter of construction of affordable housing
to the prevailing minimum wage. The cost of land and basic services must be added to
this calculation. This formula allows for rough estimates, but it is limited by potential
variations in the relationship between labor and construction-material costs.

c) Damage - prone dwelling and building components
It is possible to identify ahead of time the basic components of dwellings and buildings
that are subject to disaster damage, thus expediting the later assessment process. These
components and the types of damage they are prone to suffer are described below.
i) Buildings. Possible damage to structural and non-structural elements:
-

Structural elements: beams, joists, panels, load-bearing walls, foundations,
etc.
Potentially repairable damage:
Types of damage: fissures, deformities, and partial destruction.
Actions: repair the element and possibly reinforce it.
Irreparable damage:
Types of damage: fissures, deformities, total destruction.
Actions: replace the element, reinforce it or condemn and replace the
building.

-

Non-structural elements: partition walls, internal installations, windows,
non-structural roofing, floors, etc.
Potentially repairable damage:
Types of damage: fissures and cracks, deformities, partial destruction.
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Actions: repair the element and possibly reinforce it.
Irreparable damage:
Type of damage: cracks, deformities, total destruction.
Actions: replace the element, reinforce it or condemn and replace the
building.
ii) Furnishings. For the purposes of the assessment, furnishings are understood as
furniture proper (beds, tables, chairs, etc.), kitchen utensils, all clothing, domestic
appliances and equipment (stoves, washing machines, radios, etc.) and other items such
as decorations, books and games. When possible, it is useful to define typical
furnishings (and their value) for each type of urban and rural dwelling that can be
identified during the assessment.
Furnishings do not include the machinery or equipment of home-based micro, small, and
medium-sized enterprises. Since such ventures are often run by women and are a source
of supplemental income, related damages should be estimated separately, in cooperation
with gender and industry specialists.
In cases of widespread destruction, time constraints may make it impossible for the
housing and human settlements specialist to define with great precision the extent of
damage to furnishings and the potential for repair at each site. Therefore, we suggest that
the sectoral specialist use field inspections to define two or three basic ranges of
damage (e.g., 100%, 50%, 25%) to furnishings in standard dwellings.
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iii) Equipment. In addition to the usual in-house installations such as sanitary and
electrical devices, some buildings have air-conditioning or heaters, small electricity
generators, potable and waste water pumps, incinerators or other devices for solid waste
disposal, elevators, security equipment, recreation (swimming pools and gymnasiums)
and irrigation equipment.
Some of this equipment is very uncommon in the region and mostly confined to limited
applications in specific climate zones (for example, air-conditioning in tropical areas or
heaters in cooler areas). Therefore, the housing and human settlements specialist may
wish to adopt one of the following criteria:
-

Define and describe "typical equipment" for all affected dwellings;
Define and describe "typical equipment" for specific types of affected
dwellings (this is the most frequently chosen alternative);
Define for each segment (stand-alone units or apartments, urban or rural, etc.)
an average value for furnishings as a percentage of the total value of each
housing unit.

Similarly, a detailed inventory of damaged or destroyed equipment may be out of the
question. In that case, the housing and human settlements specialist should define two
or three damage categories (e.g., equipment needing total replacement, major repairs or
only minor repairs) to a dwelling’s typical equipment or to individual equipment units
considered worth valuing.
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iv) Public buildings. Government buildings and their furniture and equipment are
affected by disasters in the same way as dwellings. While more limited in number than
housing units, their complexity and cost is usually much greater; they therefore demand
a more detailed application of the procedures described above.
Damage assessment for buildings of historical value should be dealt with separately.
Detailed procedures for this purpose are given under the chapter on Education and
Culture.
v) Other direct damages. It is necessary to record other damages demanding
replacement or repair to their pre-disaster state. This includes household connections to
public utilities such as water and sanitation services, electricity and –in some countries–
gas lines.
The housing and human settlements specialist must also estimate damage to public areas
including green zones and public parks or squares.
d) Quantification of damages
It is necessary to determine the replacement cost of restoring destroyed or damaged
buildings to their pre-disaster state; in the case of precarious or informal dwellings,
qualitative improvements must be introduced that expand unit replacement costs.
Definitive reconstruction costs, including any improvements for disaster prevention and
mitigation, must be determined immediately thereafter.

i) Buildings, furniture and equipment. One should begin by estimating replacement
costs for instances of total destruction before calculating partial damage costs. Many
years of experience have shown that the fastest approach is to determine the number of
dwellings affected in each typological category and apply average per square meter
construction costs to this figure.
A replacement value should be adopted for informal dwellings that is equal to the cost
of the most basic units in any government housing programmes currently under
execution.
Damage to partially affected dwellings is estimated by adopting coefficients related to
their total replacement cost.
Damage to, or the destruction of, furnishings and equipment in buildings should be
estimated based on special surveys to ascertain their average value for each category of
affected dwellings.
Where damaged housing and other buildings are determined to have been located in
hazardous areas, it is necessary to estimate the cost of the land and ancillary services
and deeds needed to rebuild safe places. However, this additional cost should be
considered as indirect damages.
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ii) Public buildings. Since this heading will normally cover a small number of units
compared to dwellings, damage to public buildings should be estimated building by
building. As in the case of dwellings, replacement cost should be estimated based on the
surface area of construction and the corresponding cost of construction per square meter.
In coordination with officials, a specific case-by-case estimate must be made of
furnishings and equipment, which undoubtedly will be much greater than in the case of
dwellings.
Detailed estimates are needed even when only repairs are called for. One alternative
would be to assign a fraction or percentage of the replacement cost.
iii) Cost of reconnecting public services. An estimate should be made of the cost of
replacing or repairing basic service connections (domestic water, sewer, power,
telephone, etc.). The calculation should be based on the number of units totally
destroyed or partially damaged. Unit replacement or repair costs will have to be applied
later as officials make them available.
iv) Public areas. Damage to green areas and public squares or parks should be
estimated based on their size in square meters and their unit repair or replacement cost.
Estimates for public parks or squares should include the number and repair or
replacement cost of benches, lampposts and lamps.
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Public areas may be classified according to the following categories:

-

Parks with a regional or national relevance for the environment (including
forest reserves);
Large parks in an urban setting with relatively important infrastructure and
support services and with relevance for the environment;
Intermediate-sized parks within a local community (or communities), with
only minor relevance for the natural environment; and
Small parks located in small neighborhoods and with little or no relevance for
the environment.

v) The differential impact on women. As we explain in greater detail in Volume Four,
information must be obtained for ascertaining the differential impact on women in each
sector.
With this in mind, the housing and human settlements specialist must uncover
information on the percentage or number of homes where a woman is the head of
household and/or owner of the dwelling or building. Those numbers are needed to
determine the extent of women’s losses in housing, equipment and furnishings. Losses
to home production are taken into account as indirect damage, as described in Volume
Four.
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2. Indirect losses
a) General comments
In addition to direct asset losses, it is necessary to estimate indirect losses under the
following headings:
-

-

The cost of reconstruction-related demolition and debris removal (cleaning
costs are dealt with as part of the humanitarian assistance or emergency
stage);
The cost of reducing the vulnerability of housing and human settlements
including works to stabilize soil, protect dwellings or reinforce structures;
The cost of purchasing land to relocate dwellings away from vulnerable
places and to install basic services; and
Temporary housing costs for the period in which new units are under
construction or damaged ones are under repair.

Temporary income losses suffered during the reconstruction period by home-based
micro and small businesses are addressed in Section Four on productive sectors and as
part of the evaluation of the differential impact of the disaster on women since most of
those enterprises are owned and operated by women.

b) Estimating indirect losses
i) Demolition and removal of debris. To repair or rebuild a dwelling or building, it must
often be partially or totally demolished and the resulting debris removed. These indirect
costs may represent significant portions of total damage, depending on the type of
disaster damage.
These costs are different from the considerably lower emergency-related costs incurred
during the emergency stage, when certain components of buildings must be demolished
or some debris removed in order to locate, rescue and assist victims.
Demolition costs are highly variable, depending on the type of materials used in the
construction of damaged dwellings and their location. To facilitate estimates, specialists
often use overall unit cost estimates by type of dwelling, multiplied by the number of
units affected. The costs of removing debris are often estimated based on the volume to
be removed, the unit cost of removing and disposing of debris and the number of each
type of affected dwelling units.
ii) Housing and human settlement vulnerability reduction. After a major disaster occurs,
a decision may be taken to protect dwellings and other buildings against the possible
occurrence of similar phenomena in the future. The cost of land stabilization, flood
protection and structural reinforcement should be estimated under indirect damages.
Given the wide range of possible endeavors, it is not possible to adopt a single estimate
procedure. However, we recommend determining the main work required for each type
of dwelling and estimating a unit cost per dwelling. Alternatively, one may estimate the
costs for a group of housing units included within one single vulnerability reduction
project.
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iii) Relocation of dwellings. Estimates must be made of all costs for temporarily or
definitively relocating human settlements to less vulnerable areas if such relocation is
likely. This calculation should not include the cost of evacuation incurred during the
emergency stage.
The costs that must be included under this heading include the following:
-

The value of the land where new dwellings are to be located;
The cost for the provision of water, sanitation, power, telecommunications
and related basic services;
The cost of title deeds; and
The cost of transporting furniture and equipment to their new location.

All these costs can be obtained per square meter of construction or as an overall total per
housing unit, and then multiplied by the number of dwellings to be relocated.
iv) Temporary housing. The cost of temporary dwellings that must be provided while
definitive housing solutions are being prepared is an indirect cost that must also be
estimated. The number of temporary solutions must coincide with the
number of families who have lost their homes, and not necessarily with the number of
dwellings destroyed (which may have housed more than one family per unit), as
temporary solutions generally do not allow more than one family to be housed per unit.
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These alternatives may consist of temporary shelters in buildings normally used for
other purposes or ad hoc constructions. When existing facilities such as schools,
churches or sports venues are pressed into use, one must estimate the cost of repairing
any resulting damage once the facility has been returned to normal use, as well as the
cost of not carrying out the activities for which the buildings are normally intended. This
cost must be registered under the corresponding sector (such as schools under education)
rather than under housing and human settlements.
When temporary camps or shelters are built, it will be necessary to estimate the cost of
construction and related services, such as the provision of water, latrines and electric
power. These costs are normally estimated on the basis of the number of square meters
and the unit cost of construction of each temporary housing solution, combined with the
number of dwellings or homes involved. Temporary solutions in this case do not refer to
shelters used to provide humanitarian assistance during the emergency stage, but to ones
of a longer duration such as when the decision is taken to postpone
reconstruction until after the rainy season ends. In the case of ad hoc housing, the unit
value will depend on its technical characteristics.
While officials in the disaster area may have to choose among a wide range of
alternatives, we generally recommend using construction materials that can later be used
to build or rebuild permanent housing.
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3. Sources of information on direct and indirect damage and losses
The basic information required to estimate direct damages and indirect losses must be
obtained from reports produced by national and local authorities and other
non-governmental organizations that normally operate in the areas affected by the
disaster and that participated in the emergency and humanitarian assistance stage. It
must be complemented with information obtained by the housing and human
settlements specialist during his/her field visit. Media reports can also be useful to the
specialist, when duly weighed against field observations.
Information on unit prices can normally be obtained from various sources, such as
bulletins issued by the construction sector, documentation of recent bidding on housing
projects, material and equipment suppliers’ price lists, indexes of changes in prices and
wages in commercial, industrial and construction associations, and the printed media.
Interviews with construction companies and associations of engineers and architects in
the area may prove very useful.
4. Macroeconomic effects
Direct damage and indirect losses in the housing and human settlements sector have an
impact on the living conditions of the population and on economic performance. These
effects include the following:
-

-

The loss of the contribution to the national economy of income generated
directly or indirectly by housing leases (actually paid in or implied) with the
corresponding effect on gross domestic product (GDP);
An increase in construction sector activity;
Effects on the external sector;
Effects on the public sector;
Effects on prices and inflation; and
Effects on employment and income.

Each of the aforementioned macroeconomic effects is described in the following
sections.

i) Loss of the contribution of housing leases to the economy. Gross domestic product
takes into account rents and leases in a country’s entire housing sector. This is
estimated by multiplying the number of existing dwellings by the lease paid plus the
implied lease on dwellings inhabited by their owners. When a disaster causes the
destruction of, or significant damage to, the national housing stock, there is a
corresponding effect on GDP.

The housing and human settlements sector specialist must cooperate with the
macroeconomics specialist to carry out the corresponding estimates for this heading.
The loss will be estimated by multiplying the number of dwellings totally destroyed by
the average value of their actual or implied leases.
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ii) Increase in construction activity. After a disaster occurs, activities in the construction
sector are stepped up as rehabilitation and reconstruction programmes begin. In the case
of major disasters, this may contribute to reactivating the economy or offsetting the fall
in growth of other productive activities that might have been negatively
affected by the same disaster.
The housing and human settlements specialist and the macroeconomist must jointly
analyze the impact of housing sector rehabilitation on the construction sector. This must
be based on a realistic analysis of reconstruction programmes and projects, available
financing and the construction industry’s execution capacity. The housing and human
settlements specialist must obtain the rehabilitation and reconstruction plans for the
sector from the relevant authorities, revise them and adjust them in accordance with an
objective vision of actual domestic execution capacities; then he/she must prepare a
realistic execution timetable. This schedule should be shared with the macroeconomics
specialist for his/her GDP estimates.
iii) Effects on the external sector. Whenever a major disaster occurs, damage to the
housing and human settlements sector can have negative repercussions or effects on the
external sector of the affected country or region, as the need for additional materials,
equipment and machinery will require that they be imported or diverted from the
country’s normal export flows.
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If there is no local production of reconstruction materials, equipment and machinery,
they will have to be imported from abroad, thus pressuring the country’s balance of
payments. The housing and human settlements specialist will have to determine, in close
cooperation with local authorities, which components of buildings and equipment are
not produced by the domestic industry so as to estimate the "imported component" of
direct damages. This estimate will be used by the macroeconomics specialist for his/her
external sector forecasts.
When the country is an exporter of these types of components, the execution of the
reconstruction programme may greatly diminish or eliminate such shipments abroad,
thus pressuring external accounts in the form of diminished export revenues.
Housing and other buildings are often insured against different risks, and local insurance
companies have reinsurance with foreign companies. Should this be the case, when
reinsurance payments are made, they generate a net foreign currency inflow that must
be taken into consideration. The housing and human settlements specialist must
determine the possible amount of such reinsurance flows and transmits the information
to the macroeconomics specialist so that this information may be included in the foreign
sector analysis
iv) Effects on the public sector. Public finances may be significantly pressured when
central or local governments undertake demolition, debris removal and reconstruction
work in the housing and human settlements sector.
The most significant expenses in rehabilitation and reconstruction tasks for the sector
can be projected based on the estimated cost of the respective projects. An estimate can
be made of the shortfall in tax receipts expected as the destruction of housing and other
buildings pares tax collection. This can be estimated based on implied rent that will not
be received.
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The housing and human settlements specialist once again must cooperate closely with
the macroeconomics specialist to carry out these estimates.
v) Effects on prices and inflation. During the visit to the affected country or region, the
housing and human settlements specialist will not normally have enough time to estimate the effect of the disaster on prices of reconstruction inputs. However, speculation
and a possible shortage of construction materials and equipment may result in price
increases. The specialist must at least obtain qualitative information on the behavior of
the supply and prices of these inputs by comparing current prices during his/her visit
with those prevailing before the disaster, and on this basis provide a learned opinion as
to their possible future evolution.
As in other cases, close cooperation between the housing and human settlements
specialist and the macroeconomist will be essential.
vi) Effects on employment and income. A disaster may affect the employment and
income of the people that work in the sector. Indeed, there can be temporary paralysis
of normal construction work during the humanitarian assistance stage, including the
indefinite suspension of development projects in the sector. Later, as reconstruction gets
underway, construction sector employment is likely to expand and wages may rise in the
event of a shortage of labor.
The paralysis that may accompany the emergency phase is generally very short lived,
so the field visit may determine its effect to be insignificant. Experience suggests that it
is very rare for development projects in this sector to be entirely abandoned in the face
of reconstruction work; in fact, reconstruction and development projects are frequently
combined. Therefore, the task of determining the impact on employment is normally
limited to estimating the number of new jobs that will be required during reconstruction.
This increase in employment can be estimated based on the annual amount of
investment in reconstruction, using factors that relate annual investment to the number
of jobs. In this regard, the housing and human settlements specialist must cooperate with
national or local authorities to determine these relationships for the special case under
consideration, after a reconstruction timetable has been defined.

5. The reconstruction programme
The housing and human settlements sector specialist is often also involved in drafting
or recommending changes to reconstruction strategies, plans and programmes,
including prevention and mitigation measures.

She or he must identify and describe the characteristics and conditions of housing and
its environs that might have determined the form and scale of the damage they
sustained. This will make it possible to make general recommendations for
reconstruction work.
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This will require the description of the most common types of construction of the
houses in the affected area and their disaster-related structural or non-structural failure.
Equally essential are descriptions of the most commonly used construction materials in
the affected area, their quality and behavior during the disaster and their suitability for
the most common building typologies. In addition, the location of the houses and the
physical characteristics of the environment -such as soil type, geology, topography, etc.that might have had an influence on the degree of resistance of housing to the natural
phenomenon will also have to be described. Such details will make it possible to prepare
recommendations on the following relevant aspects of the reconstruction process:

-

-

-
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Technical characteristics of the repair and reconstruction of houses, processes
to be applied and the types of locally available or imported materials to be
used;
The location or relocation of houses in accordance with the environment’s
characteristics, including reference to the need for upgrades when it is not
possible to relocate houses away from vulnerable areas;
Economic and supply issues for reconstruction inputs; and
Administrative and institutional matters for the execution of reconstruction
works such as community participation, available technical support, personnel
training, inter-institutional coordination and the like.

It will also be necessary to identify and briefly describe those technical cooperation
projects –international or national– that might be required to fully develop the items
described above in order to support reconstruction.
Any available information on rehabilitation and reconstruction project lists must then
be collected, clearly indicating the amounts of required investments and possible
sources of financing (international or through internal resources, public or private).
The housing and human settlements specialist must develop a timetable of
reconstruction works and their corresponding financial requirements to be able to
prepare one or more hypotheses on the amounts and periods in which reconstruction can
be carried out, estimating the possible effects on public finances and the institutional
capacity to carry them out. To do this, the following aspects must be taken into account:

-

-

-

The availability of financial resources for reconstruction and the time periods
required for their negotiation, allocation and disbursement;
The institutional and organizational capacity of institutions that will be
responsible for leading and executing reconstruction, taking into account the
role the public and private sectors and civil society will play therein;
The capacity of the construction sector to face the challenge of reconstruction,
taking into account the scale of disaster damage –to housing and other
affected sectors– as well as the volume and value of the sector’s output
(during the five preceding years, for example), while bearing in mind that
reconstruction will generally demand an additional effort on top of
normal construction activities;
The supply of inputs for reconstruction –in terms of human resources,
materials and equipment– including any imports that might be required;
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-

The time periods required for the design, planning and organization activities
for reconstruction; and
Aspects related to climatic conditions and to the return to normalcy after the
disaster. For example, the onset and duration of the rainy season or the time
required for floodwaters to recede might prevent or hinder reconstruction
work.

The housing and human settlements specialist will have to obtain all information
possible on the above-mentioned items from public and private - sector organizations,
and add his/her own observations derived from the field visits undertaken during the
assessment mission. This will make it possible to prepare a timetable of the number of
dwellings and the amount of investments that will be possible in each succeeding year;
this schedule can be used for analyzing both reconstruction and its macroeconomic
impact.

III. EDUCATION AND CULTURE
A. INTRODUCTION
1. General comments
This chapter describes how to assess disaster damage and losses to the education and
culture sector’s infrastructure, equipment and general functioning. The infrastructure
considered here includes all premises used for school or adult education (classrooms,
laboratories, workshops, etc.) and their auxiliary installations, such as sanitary services,
general services and administration, storerooms, sports areas and installations and
libraries. Culture includes all buildings considered to form part of cultural and
historical heritage, including assets formally declared to be part of heritage, museums,
archaeological sites, archives, libraries, churches, houses located within historic centers
and houses of culture. We do not include under this heading buildings that form an
integral part of other productive or social sectors, such as libraries and training
classrooms located in hospitals or in manufacturing industry.
In Latin America and the Caribbean, both public and private sectors attend to these
sectors, with the relative weight of one and the other varying from one country to
another. In many rural or low-income urban areas, schools also discharge other
functions by serving as centers for community and cultural activities. In other cases, the
relationship is inverted, and churches, community centers and so forth are used for
educational activities.
Schools are often used to temporarily house disaster victims, wich can cause both a
temporary interruption of the school cycle and damage from the use of the installations
in overcrowded conditions.
Undoubtedly, the reconstruction of the education and culture sectors after a disaster will
not be so significant when compared to –for example– the housing or transportation
sectors. Nevertheless, delays in restoring normal operations in the education and culture
sector after a disaster can have very important repercussions and even psychological
effects on affected families.
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2. Assessment procedure
The procedure to be followed to assess damage to education and culture is very similar
to the one just described for the housing and human settlements sector. Indeed, the
specialist in education and culture must work closely with the housing and human
settlements specialist to ensure there is no duplication of estimates, especially in regard
to houses and buildings of historic value.
The education and culture specialist must produce a summarized table of the damage
and losses sustained in his/her area. The table should indicate the amount of direct and
indirect effects, break them down by type of property (private and public) and
educational level (primary, secondary and university) and show their spatial distribution
within the geopolitical unit previously agreed on with other members of the
assessment team. The following table shows the type of result the sector specialist must
produce at the end of the assessment.
Table 2
DAMAGES ON EDUCATION AND CULTURE
(Millions of dollars)
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Likewise, the specialist in education and culture must estimate the effects of his/her area
on the main macroeconomic variables -the external sector, public finances, etc.to assist the macroeconomics specialist. He/she will also have to interact with the
employment specialist to jointly determine the impact of the disaster on education and
culture. Likewise, he/she will have to work in close cooperation with the gender
specialist to estimate the differential impact of the disaster in the sector on women,
including –among other factors– the increase in women’s reproductive work when
school activities are suspended.
A usual procedure to carry out the required work would include and follow the sequence
of actions described below:
-

Definition of the affected area for the sector, based on the standard procedure
described in the first chapter in this section of the Handbook;
Determination of the spatial distribution of total damage and losses;
Assessment of the conditions prevailing before the disaster occurred;
Identification of direct effects;
Quantification of direct damage;
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-

-

-

Valuation of direct damage;
Identification of indirect losses;
Estimation of indirect losses;
Valuation of indirect losses;
Determination of the geographic or spatial distribution of total damage and
losses;
Assessment of macroeconomic effects;
Assessment of the impact on employment;
Assessment of the differential impact on women;
Collection of information that the sector’s authorities might already have
available on reconstruction strategy, plans and projects as well as their
execution timetable and possible budgets;
Identification of items or areas within the sector that might need priority
support or attention during reconstruction and their possible financial
requirements; and
Support in the formulation of the final reconstruction strategy, plans and
projects, as an input for the affected government.

3. Information requirements
The specialist in education and culture must gather information that will enable him/her
to develop a baseline for the sector in order to assess the impact of the disaster. The
information listed below is the minimum that should be obtained.
Educational premises:
-

-

-

Number of educational premises existing in the affected area, classified into
urban and rural, publicly and privately owned and educational level (primary,
secondary or middle, technical and vocational, university).
Number of classrooms and students –total or, for example, per morning,
afternoon and evening shift– for each educational premise;
Quality of the building of the premises, based on –for example– the type of
construction materials used (adobe, wood, brick, concrete, etc.), the average
age of the construction and its degree of maintenance;
Furnishings and equipment typical of educational centers in accordance with
previously defined categories; and
Unit building, furniture and equipment costs.

Cultural heritage buildings:
-

-

Number and characteristics of public historic heritage assets –in other words,
historic assets declared to be State property– broken down into the categories
of world heritage, heritage buildings, museums, archaeological sites, movable
goods, archives or documentary collections;
Number and characteristics of private historical heritage assets –whether
individually or institutionally owned– broken down into heritage churches,
houses located in historic centers, libraries and collections located in
foundations, libraries and churches;
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-

-

-

Non-heritage public cultural infrastructure –in other words, non-historical
assets that are State owned and under official cultural programmes– broken
down into cultural spaces, libraries, recreational parks, cultural centers in
indigenous communities and artisans communities;
Quality of construction of the above premises, based on –for example– the
type of construction materials used (adobe, wood, brick, concrete, etc.), the
age of the construction and its degree of maintenance;
Furnishings and equipment typical of heritage centers in accordance with
previously defined categories; and
Unit costs of building, furniture and equipment.

As in the case of housing and human settlements, construction, furniture and equipment
unit costs must be determined at current market prices with the later application
of depreciation coefficients to estimate the current value of the lost or damaged assets,
as described in the section on direct costs in Section One of this Handbook. Costs must
be obtained in the local currency of the affected country, and later
converted into dollars based on an official exchange rate defined in cooperation with the
country’s financial authorities, for the time of the disaster.
4. Sources of information
As in other cases, local, national and international information sources in the education
and culture sector must be used.
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The normal local and national sources include:
-

Ministries of education and culture;
Public - sector institutions entrusted with building and maintaining educational
and cultural premises;
Public institutions that are entrusted with coordination of university and adult
education;
Religious bodies and private foundations that manage and operate
educational and cultural centers;
Insurance companies, especially for the case of museums, libraries and
archives; and
Censuses of the educational and cultural sector.

The main international sources for the sector are the United Nations Education, Science
and Culture Organization (UNESCO) and the Organization of American States (OAS).
Both maintain records and issue periodic publications on the development of the
education and cultural heritage of the Latin America and Caribbean countries. The
Economic Commission for Latin America and the Caribbean (ECLAC) also publishes
information on the sector, most notably in its Social Panorama.
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B. QUANTIFICATION OF DAMAGE AND LOSSES
1. Direct damage
a) General comments
As mentioned in Section One of this Handbook, direct damage refers exclusively to
losses of capital or assets. In the education and culture sector, direct damage refers to
the destruction of, or damage to, buildings, furniture and equipment, and materials,
works or volumes of a cultural nature stored in heritage buildings that may have been
affected by a disaster.
Because of the similarity to the housing and human settlements sectors, there is no need
to repeat the methodology for damage assessment. The specialist in education and
culture should refer to the corresponding chapter to obtain detailed information.
b) Classification of buildings
Unlike in the housing sector, a classification or typology of education and culture
sector buildings is not a simple task. An exception might be public
school-based education centers, especially those built in recent years under
development programmes for the sector. Other educational establishments, especially
cultural establishments, always have non-standard construction designs and qualities.
Educational establishments are often converted residences or buildings originally
intended for other uses that have been adapted as teaching premises. Heritage buildings
in turn, are not only highly diverse, but in many cases were built many years ago, even
as far back as the Colonial era.
i) Teaching premises. Some typologies of school premises should be established in order
to facilitate the education and culture specialist’s work, on the basis of -for
example- educational level, type of construction materials used, state of preservation or
the age of the building. This implies that teaching premises of the same educational
level have similar spaces as regards areas for teaching, other purposes and recreation.
The type of materials used in the construction will enable an estimation of the buildings’
unit costs of construction, whereas the degree of preservation and age of the building
will assist in determining their depreciated value and in differentiating between damage
caused by the disaster itself and damage sustained due to the lack of proper
maintenance.
The space standards below are not always strictly enforced, depending on the
educational level and location (urban or rural) of the educational establishment. As
regards spaces and equipment used for adult and university education, the range is so
broad that it is impossible to present average values that would have widespread
application. Therefore, the education and culture specialist will have to carry out
assessments on a case-by-case basis and define typologies on each occasion, based on
his/her observations in the field. Notwithstanding, the standards presented here might
provide a basis for the specialist’s work in the field.
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RANGE OF SPACE STANDARDS FOR SCHOOL PREMISES
Standards governing the construction and operation of school premises throughout the
region of Latin America and the Caribbean vary widely. However, their ranges based on
the type or use of educational premises can be given, as follows (figures indicate square
meters per student):
Classrooms for primary and secondary education
Total surface area of construction
6.0 (Argentina) to 1.2 (Paraguay)
Surface area of individual classrooms 1.5 (Uruguay and Peru) to 0.9 (Guyana and
Haiti)
Other school installations
Administrative buildings
Laboratories
Technical and manual workshops
Art workshops
Industrial workshops
Libraries
Music rooms

0.85 (Argentina) to 0.05 (Bolivia)
3.80 (Ecuador) to 1.20 (Dominican Republic)
5.00 (Ecuador) to 1.20 (Uruguay)
6.00 (Paraguay) to 1.50 (Uruguay and Peru)
9.00 (Guyana) to 4.50 (Guatemala)
4.32 (Brazil) to 0.15 (Bolivia)
2.70 (Paraguay) to 1.20 (Argentina).
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ii) Cultural heritage buildings. In this case, infrastructure and equipment follow no
standards because the buildings vary widely in origin and construction. However, these
buildings could be classified along the following typologies:
Public historic heritage buildings, including historic assets declared as such that are the
property of the state:
-

World heritage, world cultural assets registered in UNESCO’s list of World
Cultural and Natural Heritage;
Heritage buildings or declared historic buildings, with their equipment and
collections;
Museums;
Archaeological sites;
Moveable goods, such as state-owned collections of historic value that might
be located in buildings other than museums; and
Archives and collections of documents.

Private historic heritage buildings, whether owned individually or by foundations:
-

-

Churches registered as historical heritage through legislative decrees or
executive orders;
Dwellings located in historic centers, including buildings of historical value
(used as dwellings or as dwellings and businesses) located within sections
deemed historical heritage; and
Libraries and collections, including private moveable goods located in
foundations, libraries, churches, etc.
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Non-heritage public cultural infrastructure, referring to State-owned non-historical
goods operated under official cultural programmes:
-

Cultural spaces, including houses of culture, public libraries and non-heritage
theatres;
Libraries and their equipment;
Recreational parks, including zoos;
Cultural centers in indigenous communities; and
Artisan and crafts communities.

iii) Sports facilities. This is another instance in which there are no patterns, as each
facility is unique in its characteristics, design and construction materials. Assets that
may be damaged include gymnasiums, stadiums and other, smaller facilities.
c) Components of buildings that are prone to damage
Although the education and culture sector shares many similarities with the housing and
human settlements sector, it has special characteristics that should be noted. In any case,
the education and culture specialist should refer to the corresponding housing sector
chapter in order to complement the assessment of damage to or destruction of his/her
sector.
i) Buildings, furnishings and equipment. In the education and culture sector,
"furnishings" is meant to include all instruments, utensils and equipment used in
education and culture functions (for example laboratory and manual workshop
equipment, sports gear, etc.), or that may be necessary to process or use works contained
in the buildings (such as microfilm readers, computers, projectors, etc.) that are
normally individually itemized in inventories.
On the contrary, "equipment" refers to installations that are part of the building itself,
such as elevators, security equipment, air conditioning, internal communication
systems, and so forth.
ii) Stocks, works and collections. Buildings used for education normally have stocks of
school materials (paper, books, chemicals, etc.) required for the undertaking of their
respective activities. Their whose value can be sufficiently high to warrant individual
assessment.
Inventories of works and collections deposited in a given institution must also be
included under this heading. This must include books in libraries, religious and art
works, samples or pieces in museum collections, the documentation in archives, and so
forth.
Educational materials may be easily replaced; ascertaining their value is a
straightforward matter. Works of a cultural, historic and religious nature found in
libraries, museums, archives and churches must be identified almost individually. The
latter can be difficult (or impossible) to repair or replace when they are unique or
irreplaceable works. It is difficult to carry out valuations of objects whose value is
subjective or that are not openly exchanged in the marketplace, as in the case of works
of art or those that have a historical value.

83

U N I T E D N AT I O N S / E C O N O M I C C O M M I S S I O N F O R L AT I N A M E R I C A A N D T H E C A R I B B E A N / E C L A C

d) Quantification of damage
Once again, reference must be made to the indications included in the housing and
human settlements sector to quantify damage in the education and culture sector,
because the valuation and quantification criteria contained therein are also applicable in
this case. It is directly applicable to both educational - establishments and non-heritage
cultural infrastructure. However, the cultural heritage subsector is a special case, and its
particular headings are described below.
i) Heritage buildings. These will have to be treated individually because they are highly
heterogeneous, and their direct repair or replacement cost will be estimated on an
individual basis. When only repairs are needed, specialists in the field will have to be
consulted to estimate restoration costs.
Valuating completely destroyed historical centers requires average bids made just prior
to the disaster to purchase the dwellings and buildings, bearing in mind that there are
land-use controls and that therefore no speculation would be involved. It is assumed that
the bid price represents the cultural value and condition of the buildings within said
historical centers.
Furnishings and equipment costs must be estimated following the same criteria as for the
housing and human settlements sector, duly adapted for application to each cultural
building.
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ii) Movable goods, archives and other items. The recovery costs of works of art,
collections and objects of a historical value must be estimated in consultation with a
specialist in the field, taking into consideration the type of good (paintings, sculptures,
decorative objects, religious images, etc.), its origin and antiquity, and the degree of
damage sustained. In the case of archives, a recovery alternative would be to estimate
the cost of microfilming to at least keep the information available for public use.
Experts will have to be consulted in order to estimate the value of totally destroyed
goods. Insurance companies can often provide the required information, since these
goods are often insured.
2. Indirect damage
a) General comments
Direct damage to assets of the education and culture sector cause indirect losses in the
future, while the affected goods are being repaired or replaced. These losses include the
following items:
-

The costs of repair or rehabilitation of educational and sports premises that
were used temporarily to house refugees;
The costs of demolition and debris removal, after the emergency stage and
before reconstruction;
The costs of temporarily leasing premises to provide educational or cultural
services that might be incurred during repair and reconstruction of
infrastructure;
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-

The costs of reducing vulnerability in the sector’s buildings;
The costs of buying land and installing basic services to relocate buildings in
less vulnerable or invulnerable areas;
Income that will not be received as student fees while school premises are
under repair or reconstruction;
Income that will not be received from heritage establishments and from sports
facilities during the repair or reconstruction period; and
The increase in women’s reproductive work because of the suspension of
school activities. This figure should be included in the estimate of the
differential impact of the disaster on women.

b) Estimation of indirect effects
i) Damage due to the temporary use of educational, sports and cultural premises as
shelters. Schools, stadiums and churches are often used to temporarily house refugees
during disasters. This leads to damage to their infrastructure, wich is not designed for
continuous use by a large number of people. Therefore, the cost to repair these
installations must be estimated as indirect damage. Repairs are often needed to sanitary
services, walls must be repainted and furniture and other similar items must be repaired.
ii) Demolition and removal of debris. To repair or rebuild any kind of building, its
damaged or destroyed parts must be demolished, and the debris removed and disposed
of. Depending on the type of construction involved, these costs may amount to
significant proportions of the total cost of the building.
These demolition and debris removal costs are different from costs incurred during the
emergency stage to locate and rescue people trapped inside buildings. The latter are to
be included under emergency stage expenditures.
In light of the variety of materials used and the diverse location of buildings in the
education and culture sector, their demolition and debris removal costs are highly
varied. Therefore, they are often estimated based on the volume of material to be
removed and the unit cost of removal and transportation for each establishment in the
sector. Another way of proceeding is to adopt a percentage of the total replacement cost
of the affected good, which –as experience shows– may range from 10 to 25%.
iii) Temporary leases. Given the need to continue ensuring the provision of services
–in educational, cultural, sporting and religious buildings that have been damaged or
destroyed– it is usual to lease other premises while the original building is being
repaired or rebuilt. Such costs must be estimated based on prevailing rents in the
market at the time after the disaster and projected throughout the estimated repair or
reconstruction period.
The cost of transporting all furniture and equipment required to provide the
educational and cultural services to and from the leased premises must also be
included under this heading.
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iv) Vulnerability reduction. Costs to reinforce buildings in order to prevent further
damage by similar future events must be taken into account under this heading. These
may include reinforcement of structures, stabilization of soil that has been affected by
mudslides or land settling and flood protection works. Likewise, protection systems
might have to be established for moveable goods and objects of cultural value that may
be located within the buildings, in addition to the establishment of early warning and
evacuation systems in schools.
v) Relocation of buildings. Costs to relocate buildings exposed to the action of extreme
natural phenomena into safer places must be estimated, provided there exists reasonable
evidence that relocation will actually be undertaken.
The following costs should be included:
-
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The value of the land where the new building will be located;
The cost of providing water, sanitation, power, telecommunications and other
services when not available on the plot chosen; and
The cost of transporting furnishings and cultural goods to the new location.

vi) Loss of income. Especially in the culture sector, but in education and sports as well,
there will be losses of future income throughout the repair and reconstruction period
resulting from damage to, or destruction of, infrastructure and goods. Likewise,
commercial and tourism activities often cease due to damage to or the loss of heritage
property, resulting in a reduction in or loss of income for the affected establishment or
community.
The education and culture specialist must estimate the income that will not be received,
based on what used to be received before the disaster and the estimated rehabilitation or
reconstruction period. In addition, the education and culture specialist must cooperate
with the productive sector specialists to estimate –and not duplicate– reductions in commercial and tourism income (local or regional fairs, etc.) that may occur in the future due
to the damage to or lack of cultural buildings and property.
vii) The differential impact on women. When educational establishments are
temporarily used as shelters for refugees, classes are normally suspended and women
must face an increased amount of reproductive work to look after children of school age
at home. Although this item is not considered in national accounts –as mentioned in the
appropriate chapter on the differential impact of disasters on women– the education and
culture specialist must cooperate with the gender-related specialist to estimate this
increase in women’s reproductive work, providing the estimated duration of the period
for which the school year will be suspended.
In addition, the education and culture specialist must estimate, in cooperation with the
gender and employment specialists, the temporary loss of employment and income for
women in this sector, since it usually employs a relatively high proportion of women.
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3. Macroeconomic effects
a) General comments
Damage to or the destruction of buildings in the education and culture sector caused by
disasters will produce effects on macroeconomic performance and living conditions in
the affected country or region. These effects will occur along a period of variable duration after the disaster.
A list of these macroeconomic effects is shown below:
-

The loss of the sector’s contribution to the development growth rate of the
national or local economy;
Effects on employment;
Effects on the external sector;
Effects on public finances; and
Effects on prices and inflation.

b) Estimations of macroeconomic effects
The education and culture specialist must cooperate with the macroeconomics
specialist to estimate the macroeconomic effects arising from the sector.
i) Loss of contribution to development growth rate. Institutions in the education and
culture sector generate income that is calculated within the personal services sector in
the national accounts system.
To estimate this loss, it is first necessary to estimate the "production" of such institutions
while differentiating between private for-profit, private non-profit, and public - sector
institutions. The production of for-profit entities can be estimated by using the same
criteria applied to industrial sector companies, while that of non-profit entities can be
carried out indirectly, by measuring loss as a function of inputs. The quantities or
volumes of imports –both intermediary and primary– will have to be estimated and
multiplied by their estimated average unit price and by the period of time the cessation
of services is estimated to last.
The impact of private education loses on the GDP growth rate may be estimated by
combining the non - received average fees and the time period over which classes were
suspended, as indicated under the heading of indirect effects. The result must be
adjusted by the ratio of value added over total value for the sector –which usually
ranges from 50 to 75 per cent– in the national accounts for the affected country. As an
alternative, use could be made of the ratio of value added to gross income, derived from
school accounting.
The macroeconomic impact of losses in public education is usually non - existent or
extremely low, as its contribution to GDP is measured through wages and salaries
earned by teachers and other sector employees of the sector, who generally continue to
work and be paid during disaster situations, even if at alternative locations.
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In any case, care must be taken not to calculate temporary interruptions of service in
normal working timetables when these are to be made up whether by extending the
school year or implementing double shifts on the same premises – unless such measures
imply greater disbursements for the year.
ii) Effects on employment. A disaster may lead to changes in the sector’s employment
rate by rendering personnel who work in the affected institutions unemployed for
relatively long periods. However, in many public - sector cases, as previously
indicated, personnel collect their wages continuously throughout the whole year,
something the education and culture specialist must take into account when making
his/her estimates. In any case, the number of employment positions lost temporarily is
to be estimated, and the sector specialist must cooperate closely with the employment
specialist.
iii) Effects on the external sector. The repair or reconstruction of education, sports and
culture sector facilities can have an effect on the affected country’s imports and exports.
This could be due to the situations described below.
-
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-

-

-

When construction materials, machinery and equipment are not produced
domestically, they will have to be imported from abroad, with the subsequent
effect on the balance of payments. Estimation of this item must be carried out
in the same fashion as described in the housing and human settlements sector;
that is, estimating the proportion of imported elements and costs in
reconstruction.
The affected country might export materials, machinery and equipment
whose production might be redirected to reconstruction, thereby
resulting in a shortfall in exports and a subsequent effect on the balance of
payments. To estimate this item, the education and culture specialist must
cooperate with the housing and human settlements specialist and jointly
analyze the installed capacity of the construction sector.
As a result of insurance for damage to or destruction of buildings and goods
in the sector, that portion of the insured amount that is reinsured by
companies abroad must be taken into account as an increase in foreign
currency income and introduced in the balance of payments. This is
especially important in the case of works of a high historic and cultural value.
To estimate this item, the specialist must consult with local insurance
companies.
Financing for reconstruction programmes and projects normally involves
foreign-currency income throughout the reconstruction period. The duration
of said period and a tentative scheduling of reconstruction and its external
financing must be defined with local authorities, and the effects on the balance
of payments, estimated on that basis. The education and culture specialist
must cooperate closely with the macroeconomics specialist in these estimates.

iv) Effects on the public sector. The destruction of, or damage to, the sector’s facilities
and their repair or reconstruction can significantly affect public finances, especially
under the following two items.
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Lower revenue due to the reduction in tax collection or transfers in the
sector’s damaged or destroyed buildings, which can be estimated based on the
reduction in the income of each private institution affected and its income-tax
rate;
Greater public sector spending and investment needed for rehabilitation and
reconstruction, which are estimated based on project execution and financing
schedules, as indicated in the heading on effects, above.

v) Effects on prices and inflation. If there is significant damage and destruction in the
sector and shortages arise in materials, machinery and equipment for reconstruction, the
prices of such inputs might rise. This is true for all sectors of the national economy.
The specialist in education and culture must cooperate closely with the housing and
settlements and macroeconomics specialists to deal with this issue, and must at least
provide inputs –even if only quantitative– so that the latter can carry out a complete
analysis of the situation.

APPENDIX V
EXAMPLE OF CALCULATING DAMAGE TO THE EDUCATION
AND CULTURE SECTOR
The information available on the earthquakes that affected El Salvador in January and
February 2001 is used to illustrate how to calculate the damage and effects caused by a
disaster in the case of the education and culture sector.

1. Direct damage
Direct damage to the education and culture sector was estimated based on the field
observations of mission specialists and prior surveys by the sector’s local authorities.
a) Education
It was determined that the first earthquake damaged or destroyed a total of 1 367
educational centers, including various National University buildings, in addition to 34
private - sector premises. With the second earthquake, 219 buildings that had already
been affected by the previous event were further damaged or destroyed, and an
additional 150 public sector and 27 private - sector educational premises were affected,
raising the total figure for educational premises affected to 1 516.
The average unit price for the repair or construction of each kind of building was
determined, differentiating between buildings in the urban and rural sectors, and
between educational level; that is, primary, secondary, technical and vocational, and
university. These figures, taken together with the average surface areas of construction
for each type of building, allowed total direct damage to education to be estimated at
63.9 million dollars.
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In the case of sports facilities, it was determined that there was minor damage to the
infrastructure of three public - sector stadiums administered by the National Sports
Institute, as well as to some privately - owned stadiums. An estimate was made of the
cost of repairing these structures, with the total amounting to 1.2 million dollars.
b) Culture
The earthquakes negatively affected the country’s cultural heritage. There was damage
to numerous public historic heritage installations: cultural goods, 22 heritage buildings,
two museums, an archaeological site, furnishings and archives. Damage was also
recorded in the case of private historic heritage (more than 100 churches, 5,120
dwellings located in historic centers, libraries and the collections of two foundations), in
addition to cultural locations such as 145 urban culture centers, three libraries, various
theatres, three recreational parks, 39 cultural centers in indigenous communities and 40
craft communities.
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A detailed and individualized estimate of each heritage center had to be carried out in
cooperation with government authorities to determine the cost of repair or
reconstruction. For public historic heritage sites, an estimate was made of the costs of
restoration and replacement of objects, collections, furnishings and equipment, as well
as the repair and reinforcement of buildings. For private historic heritage, the costs of
repairing and rebuilding churches had to be estimated, based on figures available in the
country for certain rescue projects. The estimate of the costs of replacing dwellings
located in historic centers was based on purchase bids available before the disaster in
controlled-use sites, together with estimates of the value of the furnishings and
equipment of the dwellings; when dwellings had been partially damaged, the costs of
repair were estimated. As regards non-heritage cultural infrastructure, repair and
reconstruction costs were estimated based on figures available for contemporary
buildings of similar characteristics. In the case of craft communities, in addition to the
cost of the repair or reconstruction of infrastructure, the value of stocks of goods stored
by members, 75% of whom are women, had to be estimated. The cost of repairing
damage to cultural centers located in indigenous communities was estimated based on
the costs of recent construction in similar centers.
The total amount of direct damage to the culture subsector was estimated at
125.2 million dollars.

2. Indirect effects
a) Education
Few educational centers were used as temporary shelters for victims. Nevertheless, the
start of the school year had to be postponed until premises were available, either after
repairs were completed or when temporary or leased facilities could be made
available. In addition, authorities decided to postpone the start of students’ vacations to
match the delay in the start of the school year, ensuring there would be no loss in the
quality of education. The indirect damage estimated in this case was for the provision of
temporary or provisional classrooms, amounting to 19.2 million dollars.
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Because of the minor damage to certain public and private sports installations, certain
events had to be suspended, causing a loss of income that also had to be estimated,
worth 0.7 million dollars.
b) Culture
In the case of cultural heritage, income not received during the period needed to repair
or reconstruct historic buildings, both public and private, was estimated, along with the
temporary leasing of other premises to house some of their activities. In the case of
dwellings located in affected historic centers, the estimated cost of leasing equivalent
units was, calculated at 5% of direct cost. The total amount of indirect effects was
estimated at 0.2 million dollars.
In addition, the reduction in the income of craft community centers during the period
needed to rehabilitate and reconstruct infrastructure, as well as that of fairs that are
carried out around historic or religious buildings that were damaged or destroyed, was
estimated. However, these items were taken into account in the trade and services
sectors to avoid duplication when determining the total amount of damage in the
country.
3. Summary of damage
The total amount of damage caused by the earthquakes of January and February 2001
in El Salvador in the education and culture sector was estimated at 57.3 million dollars:
40.9 million dollars in direct damage to heritage and 16.4 million dollars in indirect
effects stemming from reduced income and increased spending to provide services. The
analysis indicates that 51% of total damage was to the public sector (29.4 million
dollars), while the remaining 49% (27.9 million dollars) belonged to the private
sector.
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