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GUIDELINES FOR THE PROMOTION AND IMPLEMENTATION OF
 
HOSPITAL RETROFIT PROGRAMS IN LATIN AMERICA
 

The analysis of the decision making involved in the Costa 
Rican hosr-ital retrofit program provides a number of concb-'sions 
important to any similar attempts in other Latin American 
countries. 

1. 	 Consciousness and Knowledge
 

The relatively high level of financial outlays required to
 
retrofit hospital infrastructure, the scarcity of such resources,
 
and the competing demands for those resources (especially in the
 
public sector) indicate that high levels of consciousness and
 
comitment are needed. The necessary conditions for reaching such
 
a threshold level include:
 

a. 	 A clear, accurate, and scientifically substantiated
 
understanding on the part of decision makers of the
 
levels and spatial distribution of seismic risk in the
 
country.
 

b. 	 Prior knowledge of the vulnerability of the different
medical installations to earthouak- of-aiu
 
magnitudes.
 

c. 	 A precise calculation of retrofit costs and a convincing
c<alysis of r :rofit benefits
 

e invo veme:.: csion mkers 
tc inform and guide a retrofit program at boh the 
technical and political levels. 

d. -- cf 	 and supporters able 

Evidence from the Costa Rican case study suggests that
 
achieving these necessary conditions was both incremental and
 
largely "fortuitous." The clear implication is that efforts
 
should be made to reduce reliance on such "chance" occurrences.
 

Recommendations
 

the promotion of activities (seminars, workshops) and
 
studies which deliberately raise consciousness levels
 
and provide precise scientific knowledge on seismic risk
 
and hospital vulnerability at a national level.
 



the development of a concise and generally applicable
 
methodology for rapid and low cost vulnerability
 
analyses at the individual hospital level, a methodology
 
which should include consideration of both structural
 
and non structural factors as well as broader social or
 
spatial planning issues. More specifically, the
 
methodoloav should include consideration of options and
 
possible problems of access to hospitals during serious
 
disasters events and possible substitution of services
 
in case of destruction or serinus interruption of local
 
or regional hospital functions.
 

In other words, hospital vulnerability should be
 
assessed not only in terms of individual installations,
 
but also in terms of spatial (territorial or urban)
 
pLanning considerations.
 

the promotion of financing options which would permit
 
low cost, rapid diagnoses of hospital vulnerability at
 
a national level.
 

2. Promoting A Retrofit Program
 

Actual implementation of any retrofit program clearly depends
 
upon availability of financial resources and the pricrity assigned
 
to the structural strengthening of buildings as opposed to the
 
construction of entirely new facilities.
 

Most Latin American countries face such financial limitations
 
that :ne r=cmotic : retrofit irograms reauires an objective
 
methodology for deterin:ng which facilities should be placed
 
within a program and at which priority level.
 

Recommendations
 

the development and distribution of methodologies which
 
include criteria and decision making guidelines for
 
assigning priorities. These should include economic,
 
social, political, health, security, structural
 
vulnerability, and seismic risk considerations.
 

the promotion of flexible low interest loan programs
 
through national and international insurance companies
 
and development banks or agencies, but specifically for
 
hospital retrofit.
 



3. Implementing A Retrofit Program 

The evolution of the Costa Rican hospital retrofit program

illustrated many technical, planning, programming, and
 
coordination problems which led to 
increased costs, scheduling

difficulties, and conflict between the different actors involved
 
in the process.
 

Recommendations
 

The preparation of a methodological document which clearly

identifies the planning and programming procedures and the
 
requirements for the structural plans and the actual construction
 
phase of a retrofit program. This should include:
 

a specification of the factors influencing the
 
preparation of structural plans, including (1) the
 
functional requirements of hospitals during the building

stage, and (2) the early participation of hospital

authorities in the design.
 

exploration of opportunities for desirable remodelling

and/or expansion during the retrofit.
 

preparation of architectural plans to accompany
 
structural plans.
 

the specifications to be included in the requests for
 
private sector bidding for the preparation of structural 
and architectural plans as well as z construci:-n 
work. 

involvement of hospital leadership and staff in all
 
phases of the retrofit, from initial discussions through
 
construction. 

explicit planning 
substitutions at 
retrofit. 

with other hospitals for 
certain critical points 

service 
in the 

careful scheduling of the retrofit to assure adequate
personnel levels for coordination, 
supervision, and
 
inspection of the actual construction.
 

clear explanations of the legal and administrative
 
documents required for retrofit and the associated
 
budgeting needs and procedures.
 



a hospital patient and general public information
 
campaign to explain to all concerned what is happening
 
and wh the retrofit is needed.
 

4. Insurance Issues
 

The levels of insurance coverage afforded hospital
 
installations comprise an important aspect of seismic mitigation.
 
The Costa Rican case demonstrated the virtues of a comprehensive,
 
replacement-value insurance plan, which takes on added importance
 
wherehospitals do not have adequate levels of structural and non
 
structural security. Moreover, the analysis undertaken
 
demonstrated many procedural problems faced by health authorities
 
in negotiating new insurance policies.
 

Recommendations
 

the elaboration of methodological guidelines for the
 
calculation of real property and updated replacement
 
values.
 

the specification of constantly updated information
 
needs required for subscribing new insurance policies.
 

the deaiing _ insurnc 'icy ions and -4gr:mium
 

structures and the type and Ievel of crotection
 
afforded.
 

the stimulation of incentive-oriented crem]um structures
 
:or retrofittez installatins.
 

10/29/92, San Jose.
 



I 

PRESENTATION 

The summary presented in this document is the result of a research endeavour
 
undertaken between June 1st and September 30th, 1992.
 

The objectives of the project were: i) to analyze the decision making process which 
led the Costa Rican Social Security authorities (Caja Costarricense de Seguro Social-CCSS) to 
promote a seismic retrofitting programme, from 1986 onwards, which included various major 
facilities (the National Childrens, Monsefilor Sanabria, Mexico and Ciudad Neily Hospitals; 
and the Social Security Head Offices); ii) to analyse the contracting procedures for the 
vulnerability studies, retrofitting plans and technical specifications, and the construction works 
as such; iii) to analyse the implementation of the retrofitting programme in the construction 
stage; and iv) to analyse the changes made in the Social Security System's seismic risk 
insurance policy between 1982 and 1992. 

The presentation of specific conclusions and recommendations relevant to the 
promotion of retrofitting schemes in other Latin American countries comprised an overall 
global objective of the project. 

The research was undertaken using both secundary information sources and the results 
of 34 interviews undertaken with Social Security officials at the system's headquarters in San 
Jose, and at its Regional Offices and hospitals; technical experts from the structural 
engineering field; and various politicians and disaster prevenuion specialists. 

The information acquired.during the research process was facilitated by the open
collaboration of n,.,merous Social Security officials, and the institution's Board of Directors. 

Seismic Risk and Social Response in Costa Rica: Some Historical Antecedents 

Detailed and reasonably reliable information on the levels and spatial incidence of 
seismic risk in Costa Rica has improved notably during the last ten years. The Osa-Golfito 
and San Isidro de El General quakes in 1983; the C6bano, Puriscal and Alajuela quakes, in 
1990; and the very unexpected 1991, Limon earthquake generated a good deal of new 
seismologic information which has allowed local and international scientists to improve their 
knowledge of seismic patterns (temporal and spatial) and probable intensity and impact levels. 
The growth and development of a national seismological research capacity, improved
instrumentation, and a growing public and governmental interest in the disaster problematic 
have helped push this knowledge base forward. 

Prior to 1983, the knowledge base and interest levels were severely deficient. Part of 
this situation may be attributed to the relatively low level of high intensity seismic activity 
suffered in the country in the preceeding decades. 

__ _ __ _ _ _ _ _- / 



Various high intensity quakes had affected the country between 1910 (the date of the 
highly destructive Cartago earthquake) and 1983, but their location in low population density, 
and relatively 'isolated' areas signified a very limited impact on the population and economy. 
As regards hospital infri'structure, no recorded structural damage had been suffered since the 
Cartago, 1910, earthquake, which destroyed the existing hospital, built during the last century. 
In general, a low level of seismic consciousness existed in the country prior to the 1980's, 
and disaster prevention and preparedness activities related to seismic risk were extremely 
limited. 

However, some symptoms of concern did exist, spurred, particulary, by the 1972 
Managua, and 1976 Guatemalai earthquakes. Thus, in 1974, the country's first seismic code 
was published, product of the work of a number of concerned structural engineers, members 
of the country's Federated College of Engineers and Architects. Later, in 1977, the National 
Insurance Institute contracted a study of seismic risk in Costa Rica with the University of 
Stanford, as a basis for 1s policy making on earthquake insurance. This study, prepared by 
Franz Sauter, a distinguished Costa Rican structural engineer, and Haresh Shah, from the 
University of Stanford, was completed in September 1978. 

The zoning utilized in the seismic risk study drew on the results of a 1977 study by 
Mortgat et. al., the first to be undertaken for Costa Rica. Based on isoacceleration lines 
derived from the analysis of historically recorded seismic events, this study proposed three 
major zones for the country, of ascending risk: Zone I, covering the country's Atlantic Coast 
Region (low risk); Zone II, including the country's Central, North Western and SouthEastern 
regions (medium risk): and Zone III covering the country's South West regions (high risk). 
This zoning, and its data base, would later be incorporated in the country's most recent, 1986, 
Seismic Code. 

~ci,sions in the s-ismic data base employed, an overreliance on the analysis of 
subduction generated epicentres, many of irrelevance to Costa Rica due to their locus off the 
Nicaraguan coast, and the lack of sufficient consideration given to fault generated quakes 
have been posited to be major weaknesses of the zoning proposed by Mortgat (See Pujol, 
1981; Vargas and Santana, 1991). 

Prior to 1983, the knowledge of active faults in Costa Rica was in fact extremely 
limited. Fault generated earthquakes have, however, been the cause of the majority of the 
more destructive events suffered in Costa Rica and Central America during the present 
century. 

II 	 The Osa-Golfito and San Isidro Earthquakes: A Slow Awakening of 
Consciousness. 

A relatively long period of low seismic impact in the country was interrupted, in 1983. 
by two high intensity quakes during a period of three months; the Osa-Golfito subduction 
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quake (7.2 R.), on April 2nd; and the San Isidro de El General fault quake (6.2 R.), on July 
3rd. 

This latter quake caused severe damage to the Escalante Pradilla Hospital in San
 
Isidro, and led to the evacuation of the installations.
 

Structural damage to some forty of the hospitals 250 ground floor columns, and non 
structural damage, led to economic losses of around 6 million colones (142.000 dollars U.S. 
approx)'.The hospital was retrofitted as a result of the earthquake, at a cost of some 15 
million colones (355.000 dollars U.S.approx.). These expenditures were made during a period
of severe financial restrictions on the Social Security System, due to the impact of the 
economic crisis faced by the country at that time. 

Despite the fact that the San Isidro quake was the first to cause major damage to a 
hospital in Costa Rica in over 70 years, the impact of this event was insignificant, in terms of 
stimulating actions to protect health infrastructure. 

A limited awakening of consciousness did take place amongst Social Security
headquarter officials, and certain hospital directors and administrators. The probable structural 
vulnerability of many hospital facilities was discussed by the Engineering staff at the 
institution's headquarters, and the weaknesses of the 'imported' Mexican construction model 
were recognized, but no concrete action was taken. This can be explained by the presence of 
a number of more prevailing objective economic, and subjective valorative contexts. 

The severe economic restrictions faced by the institution at this time, a low level of 
consciousness as regards the country's real levels of seismic vulnerability, and the tendency to 
consider San Isidro to be an isolated and atypical occurrer:e, were to have a major ieflu:e 
in displacing the prLL m. Only a latent consciousness ex:;ted as regards the vulnerability of 
the hospital system. The problem was noted, but postponed for future consideration. 

Despite the fact that little real attention was payed to the lessons deriving from the 
San Isidro experience at the engineering, architectural or political level within the Social 
Security headquarters, the event did have a definitive impact as regards the development of 
the institution's policy on insurance coverage and protection. The San Isidro quake, and a 
large scale fire in the institution's wharehouses at the beginning of 1984, were important
stimulus for the creation of a specialized Insurance Office at the Social Security Headquarters,
and in the search for a more comprehensive and updated insurance coverage. 

Despite pressures exerted since 1980 by the institution's Financial Director, to improve
the insurance coverage, little real advance had been achieved prior to San Isidro. The 'Caja' 

. Throughout the text conversionsinto dollarshave benn made at the average exchange rate 

for the year. 
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basically maintained a philosophy of 'selfinsurance', and the formal coverage given to its 
installations was minimal being based on a gross underestimation of real property values. 
This became clear following the quake when the institution only recovered some 900.000 
colones (21000 dollars) from the state insurance company, as compared to the 6 million 
(142000 dolars) colones damages suffered. The insured value of the Escalante Pradilla 
Hospital was only 32 million colones (762 thousand dollars), as opposed to its real value of 
140 millions (3.3 millions dollars). 

Outside of the 'Caja', the 1983 quake's impact on the hospital was an important 
consideration in stimulating two students from the University of Costa Rica's (U.C.R.) 
Engineering Faculty to undertake their degree project on hospital vulnerability. Under the 
supervision of two young civil engineers, Miguel Cruz and Roy Acufia, one of the students, 
Ileana 	Hidalgo, completed her thesis on the seismic vulnerability of systems in the Calder6n 
Guardia Hospital, in San Jose. 

This study, completed in mid 1984, was the first of its kind in the country (Hidalgo, 
1984). 	 Despite the fact that the second student dropped out of the project and a structural 
analysis of the hospital was not completed, the experience gained from the study motivated 
Cruz and Acufia to continue promoting hospital vulnerability studies. 

Towards the end of 1984, they approached the 'Caja' in order to seek support for 
further analyses of the hospital system. Although the authorities showed an obvious interest 
in the proposal, both financial considerations and certain doubts as to the ability of the U.C.R. 
engineers to adequately underake such specialized studies, put a break on :he plan. Faced 
with the lack of real support from the 'Caja', Cruz and Acufia sought support from the 
country's National Science and Technology Council, during 1985. Towards the end of the 
year they were awarded a grant to study the seismic vulnerability of the country's principle 
medicals:.,:-., the 1-ospita e-ico. This studyvwould be undertaken during 1986 by 
two engineering students at the U.C.R., Carlos Herrera and Victor Quir6s. 

The projects stimulated by Cruz and Acufia on hospital vulnerability represent the only 
concrete and manifest interest in this topic in Costa Rica prior to the Mexico City, October 
1985 earthquake. The authorities at the Caja had as yet to be stimulated to take a definitive 
move in this direction. 

III 	 The Mexico (1985) and San Salvador (1986) Quakes: From Consciousness to 
Action. 

1. 	 The Mexico Earthquake 

The Mexican, October 19th, 1985 earthquake, destroyed nearly 60% of Mexico City's 
installed hospitfl capacW':,,. The city's principle hospital ins.vall t.',s ,ere severclx ,n-y . 
if not tumble the .si.y of the c. :. 
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The impact of the quake on hospital infrastructure increased the levels of
 
consciousness of many Costa Rican doctors, given the close links that existed between the
 
Costa Rican Social Security System and its Mexican counterpart. The plans for the Hospital
Mexico in SAn Jose had been a gift from the Mexican Social Security Institute in the early
60's and the hospital had been built with the help of Mexican experts. Many Costa Rican 
doctors had been trained in the Mexican hospitals that fell during the quake. And, Costa 
Rican hospitals employed important components of the Mexican architectural and engineering
models in their construction. 

Despite these factors, the quake did not as such lead to any widescale promotion of 
vulnerability analyses or retrofitting activities by the 'Caja's' central authorities. Two factors 
possibly combined to help explain this situation. Firstly, the persistence of a still 
unsatisfactory financial situation in the institution. This factor, combined with the building
plans and programmes already commited for 1986, would have made it very difficult for the 
Caja to promote any new construction projects (the Mexico quake occurred towards the end 
of the fiscal year when budgetary allocations for the following year were already under 
negotiation). Secondly, despite the impact of the Mexico quake, it could also be rationalized 
to have been a 'special' case. The particular subsoil conditions of Central Mexico City, and 
serious problems with the original construction techniques and materials had accentuated the 
overall impact. 

The stimulus for hospital vulnerability studies in Costa Rica during the year between
the Mexico and the San Salvador quakes was to come from the authorities of the National 
Children's Hospital, and through the Mexico Hospital study, promoted by the Engineering 
Faculty at the U.C.R. 

Dr. Edar M.ohs. D - tor of the Chil -en's Hos:.0 had stu(CI for many years in 
Mexico in he hosnitis of uhe Mexican Socipl Security System. Following the Mexico quake
he and other hospital authorities were particularly concerned for the structural conditions of 
the hospital. This concern was already latent due to their fears, during the previous two 
years, that the Osa-Golfito quake had caused problems in a structural column and cross beam 
in the installations. 

Following the October quake in Mexico, the hospital authorities asked Franz Sauter,
Costa Rica's most reknowned structural engineer, to take a quick look at the hospital and 
emit a criteria as to its structural security. Sauter visited the hospital in December. After a 
quick revision of the installations and a look at the construction plans he concluded, in a 
letter sent to Mohs on the 16th of December, that the hospital did present difficulties which 
made it vulnerable to earthquakes. 

With this criteria in hand, Mohs requested that the Caja contract a thorough
vulnerability study of the hospital. Following a series of discussions as to who should 
undertake the study, Sauter was finally contracted in April 1986, and presented his diagnosis
in mid june. The study concluded that the hospital needed a thorough retrofitting programme. 
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The 'Caja' agreed to contract this. Dr. Mohs had by this time been installed as Costa Rica's 
new Minister of Health. 

The discussions that took place amongst the Caja's technical staff during the first 
semestre of 1986, were typified by a concern for the need for other vulnerability studies, but 
also for the problem of available financial resources. The financial aspect seems to have been 
an overriding consideration in any decision to undertake a more ambitious programme. By 
years end, the Children's Hospital study and the ongoing Engineering Faculty study of the 
Mexico Hospital, were the only projects underway. 

2. The San Salvador Earthquake 

The October 10th, 1986, San Salvador earthquake, also had its major sectoral impact 
on the hospital system, reducing the city's installed capacity by 60%. Severe structural and 
nonstructural damage was experienced in six major hospitals, including the General Hospital 
of the Saivadorean Social Security System. 

The impact of this Central American event; the increased consciousness raising efforts 
of certain Costa Rican structural engineers; the definitive conclusions of the Children's 
Hospital study and the preliminary conclusions of the Mexico Hospital analysis; the memories 
of the Mexico and San Isidro quakes; and an improving financial situation at the 'Caja', came 
together to definitively change the policy context of the institution and stimulate the move 
towards a hospial retrofittir- proiqramme. The San Salvador quake established a hiatus, and 
the motivation for stimulating vulnerability analyses and retrofitting activities was 
"internalized" for the first time among the authorities at the Caja's headquarters. 

1-,:!.developin2 p.amre wou'J bhpushed fa-d w:7-ur.enc7y rom this mwnent 
onwards. This was principally attributable to the institution's Director of Engineering and 
Architecture, Jeni Villalobos, and to Alberto Linner, the head of the Architecture Department 
at the 'Caja'. Dr. Guido Miranda, the institution's Executive Officer, was to give his 
undivided and unrelenting support to the promotion of the retrofitting activities from this 
moment onwards. 

Following the San Salvador quake, the Caja's Board of Directors expressed its first 
recorded concerns for the structural security of the institutions installations, and on the 23rd 
of October requested information on the state of the studies being promoted in this area. 
Internal reports were then circulated on the matter, certain planning and policy guidelines 
were put together, and implementation problems were discussed (including budgetary and 
human resource considerations). 

On the 4th cf December, the Board of Directors discussed the overall context and, on 
the 11th ;-%f De=e-.h.. finaI',, :uthc..zed the 2ontracing.,b of )studis ,nJ 
retrc - r -: s Or. ::-2 bnn ldws.u7ies
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given an added impetus by a lucid presentation on the hospital vulnerability problematic given 
to the Board of Directors by Franz Sauter on the 4th of December. 

The Board's authorization constituted the first formal acceptance of the institution's 
retrofitting programme. The programme thus became official 'Caja' policy. 

The urgency to implement the programme and the commitment shown from now on 
was both its principle ally and, at the same time, would become its principle enemy. As we 
will analyse further on, the enthusiasm and urgency to get things done was not accompanied
by well thought out administrative, planning and coordinating proceedures. This context 
would lead to numerous problems over the following five years. 

IV The Selection of First Phase Units and the Contracting of Structural Plans 

1. The Selected First Phase Units 

The selection of the installations to be included in the first phase of the retrofitting 
programme followed a basically ad hoc process. No overall, in depth evaluation of hospital
and clinic vulnerability took place. Rather, the process took up the inertia already set in 
motion by the ongoing evaluations of the Children's and Mexico hospitals, and summed a 
number of other installations according to their suspected vulnerability levels and importance
in the structure of e Social Security System. 

The ongoing evaluations of the Children's and Mexico Hospitals made it almost
inevitable that they voc)d be incorporated :n the pr-.granme from the very beginning. The 
bMonse5or .:r.ab-ia io pital in Punrarena. .:nd the Central Office bui',ing in San Jose were 
inmediately incorporated in the evaluation proposals, in November i966. The implicit criteria 
that they were large, multistory buildings offering the greatest risk to human life and 
economic investments seems to have been behind this decision. The Monsefior Sanabria
Hospital is also the largest provincial hospital in the country and serves a population of some 
350.000 persons. The Cuidad Neily Hospital appeared on the formula in 1987. The criteria 
used to select this relatively modem installation are unclear, although its location in Costa 
Rica's projected highest risk zone seems to have been one of the factors taken into account. 

The exclusion of the remaining twenty six hospitals in the country from the first stage 
programme can be explained in terms of a number of different criteria, which were never 
clearly spelled out, however, in documentary terms. 

Four different criteria can be identified: 

a. Hospitals in projected low seismic risk zones, including the Tony Facio hospital in 
Limon, the Gudpiles Hospital, and the Los Chiles and Upala hospitals on the northern 
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border with Nicaragua. The Tony Facio hospital was in fact severely damaged by the 
1991, 7.2 R, Lim6n quake and has been subjected to retrofitting proceedures as a 
consequence. Seismic zoning parameters are clearly not down to a fine art as yet. 

b. 	 Hospitals where plans already existed for their replacement or substantial remodelling. 
This included the cases of the hospitals in Alajuela, Liberia, Cartago, Quepos and the 
San Juan de Dios Hospital in San Jose. 

c. 	 Single story or lowrise hospitals, including Nicoya, Golfito, San Ramon, San Vito and 
the Psychiatric hospitals of Chapui and Chac6n Paut in San Jose. With the exception 
of the Tony Facio hospital in Limon, all of the "low" seismic risk zone hospitals are 
also low rise buildings. 

d. 	 More recent structures, certified to be sound by their designers, including the San 
Carlos hospital, and the annexes of the Central Offices and Calderon Guardia hospital. 

The Blanco Cervantes geriatric hospital and the Polyclinic unit of the Calderon 
Guardia hospital in San Jose were not considered given that the U.C.R. proposed to include 
them in a second round of studies, once the Hospital Mexico analysis was completed. The 
larger clinics were reserved for a second phase of studies, to start, supposedly, in 1989. 

2. 	 The Cornracting ef Retrofitting Plans and Technical Specifications. 

The dates of the contracting and completion of retrofitting plans are summarized in 
Table 1. 
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TABLE 1 

DATES OF RETROFITTING PLANS, CONTRACTED COMPANIES
 
AND COSTS
 

Date of Date of Company Cost 
(Millions 

Contract Completion of Colones) 

National Childrens 23-12-86 23-04-87 Sauter and 1.95 

Company 

Monsefor Sanabria 20-02-87 October 87 Bel Engineering 1.39 

Mexico 29-10-87 July 88 Bel Engineering 2.50 

Ciudad Neily 04-12-87 02-11-88 HERIEL S.A. 1.70 

Central Offices 20-02-87 not INGES S.A. 1.57 
(1st Phase) completed 

Central Offices 11-12-87 late 1988 Bel Engineering 6.00 
(2nd Phase) 

The contracts for the National Childrens Hospital, the Central Offic-2s and the 
Monseflor Sanabria Hospital were offered directly to the consulting companies, and not 
opened to public bidding. This was undertaken with the authorization of the Comptrollers
Office (received on the 17th of December, 1986) and the support of the country's Federated 
College of Engineers and Architects. 

The arguments used by the Caja to justify this proceedure were: i) the urgent need to 
complete the plans, and ii) the fact that the companies were the original designers of the 
buildings, with the ethical and professional connotations this involved. In fact, Sauter and 
Associates had not originally designed the Children's Hospital. 

The Ciudad Neily contract was also offered to its original designers, INGES S.A. 
This proceedure was to cause severe problems later on, given that the Comptroller's,
December 1986 authorization had not covered this company. 

The Hospital Mexico contract was opened to public bidding, and awarded to HERIEL 
S.A., a company formed by Miguel Cruz and Roy Acufia, the engineers that had previously
inspired and completed the hospital's vulnerability analysis. 

The first contract for the Central Offices of the Caja was left uncompleted. The study
of retrofitting options offered two possibilities. Firstly, a cheaper internal solution which 
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V 

would require the builders to occupy 40 percent of the office space, thus severely interrupting 
the routine functioning of the staff. And, secondly, a more expensive external, anchored 
solution which would allow an increase of 6000 sq. meters in the office's working area i.e., 
doubling the space. This solution would also permit the continued functioning of the offices 
during the construction process. 

The Caja's Board of Directors finally opted for the anchoring system (at an estimated 
cost of 200 million colons; 3 million dollars approx). This decision was taken in September 
1987, and a new contract was given to Bel Engineering for the construction plans and 
technical specifications. The architectural plans were drawn up by Alberto Linner at the 
Caja's head offices. Both sets of plans were completed by late 1988. 

The Retrofitting Process: From Contracts to Construction 

An analysis of the contracting and construction process not only brings to the forefront 
the positive and negative components of these processes as such, but also highlights a series 
of problems deriving from earlier proceedures followed in the promotion of the retrofitting 
programme. In this sense, it provides valuable insights as regards the planning and promotion 
of future programmes. 

1. The Contracting of the Retrofitting Works. 

Table 2 summarizes information on the dates and details of the contracting and 
construction stages. 

10 



TABLE 2
 

CONTRACTING AND CONSTRUCTION:
 
DATES, COMPANIES AND COSTS
 

Date of Date of Date of Date of
 
Public Contract Commencement Completion
 
Bidding Award by Retrofitting Retrofitting
 

Board of
 
Directors
 

National 01-02-88 07-04-88 26-06-88 Feb. 1990
 
Childrens
 
Hospital
 

Monsehor 12-01-88 07-04-88 01-08-88 July 1991
 
Sanabria
 

Mexico 	 29-09-88 02-03-89 15-05-89 July 1992
 

Central 19-04-90 not awarded
 
Offices
 

Original Company Original Contract
 
Contract 
 cost Cni!!ions of
 
Period 	 dcllars)
 

National 15 months COCOSI 0.821
 
Childrens 

,:.-s= *tal	 

S.A. 

Monsehor 12 months SAMYP 1.041
 
Sanabria
 

Mexico 18 months 	 WEISLEDER 2.205
 
AND COCOSI
 
S.A.
 

The public bidding process and contract awards for the Children's, Monsefior Sanabria 
and Mexico hospitals took place between the 1st of February 1988 and the 2nd of March 
1989.
 

In the case of the Ciudad Neily hospital, the retrofitting works have not been awarded 
to date, although they are supposedly now budgeted for 1993. 
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The Central Offices project met with a long series of problems which required nearly 
a year and a half in order for the retrofitting works to be opened to bids. 

The project was not only a retrofitting scheme, but also a scheme for remodelling and 
expanding the existing building. As such, a feasibility study was required by law in order to 
justify the increase in space. This process took up a good part of 1989. Budgeting problems 
at the beginning of 1990 caused further delays, until the public bidding foi- the works was 
finally opened up in April of that year. 

Three companies presented plans and budgetary specifications for the works. 
According to early 1990 estimates made by the Engineering and Architecture department at 
the Caja, these works would cost around 290 million colones (2.8 million dollars approx.). 
However, the lowest budget received, from Vanderlaat and Jimenez, was for 821 million 
colones (8 million dollars approx.). The final cost of tI-e works, including previously 
unbudgeted items such as elevators, and taking into account increased material costs over the 
construction period, would have turned out around 1332 millions (13 million dollars approx.). 

This final price, even taking into account a possible cost reducing formula, was 
unpalatable for the Caja executives and the Board of Directors. The offer was turned down 
by the Board on the 25th of October 1990, and the panorama turned back to the search for a 
more simple and economically viable retrofitting project. In 1991, a new bidding process was 
opened up and the contract was awarded, once more, to Bel Engineering. This decision was 
later appealed by another of the competing companies. 

Prior to this award, the overall process, from 1987 through 1991, had cost the Caja 
nearly 8 million colones in consultancy costs, without considering the sum of the indirect 
costs incurred. 

Between the time that contracts were being awarded for the preparation of structural 
plans, and the beginning of the bidding process for the construction works, the retrofitting 
process was given an additional stimulus with the publication of a Presidential Decree 
ordering all public institutions to revise their installations and take remedial action in those 
cases where structural deficiencies were found. The Decree was signed on the 13th of August 
1987, and published in the "Gaceta", on the 3rd of September. The initiative for this decree 
came from the Health Minister, Dr. Edgar Mohs and the National Emergency Commission. 
As mentioned earlier, Dr. Mohs had been instrumental in pushing forward the National 
Childrens Hospital vulnerability studies. 

2. The Construction Process: The Final Test, 

The construction process, which turned out to be fairly "routine" in the case of the 
Childrens Hospital, was plagued with se,'ere problems in the case of the Monsefior Sanabria 
and Mexico hospitals. Problems of co,..-. " .. 
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inadequate planning and coordination proceedures; and shortcomings in the specifications 
made for the contracting of the retrofitting plans and construction works, explain a good
number of the problems faced. A number of these can clearly be related to the novelty of the 
retrofitting programme, as such. But, others derived from more basic human problems and 
errors, 	lack of foresight, and human and financial resource constraints. 

The problems faced gave rise to significant increases in the costs of the works and an 
extension of the original construction calendars. In the case' of the National Childrens 
Hospital, the construction process lasted 20 months (as opposed to the contracted 15 months). 
In the case of the Monsefior Sanabria Hospital, the process extended to three years as 
compared to the originally projected 12 months. And, in the case of the Mexico Hospital, 
three years as opposed to the original 18 months. 

The problems faced and the extended time period that the Monsefior Sanabria and 
Mexico hospitals were being retrofitted, led to severe conflicts and discussions between 
hospital administrators, building companies and the engineering and architectural staff at the 
Caja's headquarters. At times a total breakdown of communications and coordination 
occurred. 

a. 	 The National Childrens Hospital. 

The construction process in the National Childrens Hospital, the first to commence, 
was the least traumatic of the retrofitting projects. 

Preparatory meetings held prior to the commencement of works, between the hospital 
administrators. Engine-5ring and Axchitec:-,re Department staff, the structural ineers, a. 
building company re;r:sentatives, allowd - early id-tification of real and [.ential 
problems to be faced. The relationship betw,.en the building plan and the functional needs of 
the hospital were discussed during these meetings. 

Apart from the positive role played by these early strategic coordination meetings, the 
construction process was also facilitated by the active presence and concern of the hospital
authorities from the very outset of the process; an excellent relationship between the hospital
authorities and the structural engineers; the presence of Dr. Edgar Mohs as Minister of 
Health; the closeness of the hospital to the Caja's headquarters and to the Department of 
Engineering and Architecture staff charged with the inspection of the construction works; and 
the efficiency with which the construction company undertook its job. 

A limited number of situations occurred which were to be repeated in differing 
degrees in the other two hospitals. These included: 

a. 	 The need to revise the originally conceived building plan. The plan put forward by 
the construction company would have required the closing down of the hospital during 
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the second stage of the works. Faced with this situation the plan was revised prior to 
the commencement of works. The new plan required an extension of the building 
calendar by five months which in itself led to increased administrative costs for the 
company. 

b. 	 Delays in turning over parts of the hospital to the construction company for 
retrofitting. This occurred with the area of the kitchens and dietary department, due to 
a delay in gaining authorization from the Comptrollers Office to contract these 
services with the private sector. This delayed the project on month. 

c. 	 The need for a series of construction activities to replace or repair items that had been 
removed or destroyed in the retrofitting process (walls, windows, floors, paintwork, 
electrical systems, etc.). The lack of clear specifications in the building contracts as to 
whom should assume the responsability for and the cost of these activities led to 
authorization and budgeting problems. No architectural plans had been drawn up to 
accompany the structural plans, such that the definition of what constituted an 'extra' 
in the construction works was made more difficult. 

d. 	 The need for modifications in the structural plans and new, unplanned retrofitting 
activities. This occurred with the foundations and support columns in the emergency 
sector of the hospital. The need for additional retrofitting plans arose as part of the 
ongoing process, and was not necessarily due to a lack of foresight. 

e. 	 Requests made by the hospital authorities for the remodelling or extension of certain 
hospital's functional areas. Taking advantage of the need to retrofit the Emergency 
Department, the hospital authorities requested that remodelling be undertaken in 
different areas on the four floors above this department. The need to coordinate these 
works .Iith the ongoing retrofnaing process requires agile authorization, contracting 
and budgetary allocation proceedures. This was not always the case with the approved 
remodelling activities. 

The sum of the positive and negative situations faced in the retrofitting process 
provide important lessons for future activities. Unfortunately, these lessons were not, or were 
unable to be applied in the construction process undertaken in the other two hospitals. 

b. 	 The Monsefior Sanabria and Mexico Hospitals. 

The very beginning of retrofitting works in these two hospitals was delayed due to 
administrative, communications and coordination problems. 

In both cases no clear previous communication as regards the planned commencement 
of construction activities had been transmitted to the hospital authorities by the Engineering 
and Architecture Department authorities. N:..&.-. a. ..- , .... 7y: " -
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plans, or the builder's work plan and calendar of activities, prior to the arrival of the 
construction companies to commence work. No previous coordination meetings had been 
organized between the different parties. 

In the case of the Monsefior Sanabria hospital the situation was dramatic. On the 
arrival of the company, the authorities refused to allow the work to commence. A revision of 
the company's building plan, which proposed simultaneously retrofitting all sectors of the 
hospital, revealed that the hospital would have to be closed in order to undertake the work. 
The negotiation of a solution to this situation lasted a month and a half and the retrofitting 
process finally commenced on the 1st of August, 1988. The new plan inevitably required an 
extension of the retrofitting calendar from the very beginning of the project. 

The building plan for the Mexico hospital did not present this problem. This may 
possibly be attributed to the fact that one of the building companies involved (COCOCISA) 
had participated in the Children's Hospital project and was able to anticipate this type of 
problem adjusting the plans accordingly. However, full commencement of works was delayed 
due to administrative problems in obtaining the Comptroller Office's countersigning of the 
building contract. Problems with the specifications regarding the company's Deposit of 
Guarantee, and the lack of adequate budgetary authorizations took over twu months to 
resolve, thus delaying the whole process. 

The problems faced at the outset of the construction process were to mark the tone of 
the process as a whole in these two hospitals. Lack of adequate coordination and 
programming proceedures; problems as regards to the agility and timing of inspection 
proceedures; and conflicts between the sectors involved, were further complicated in the case 
of the Monsefior Sanabria Hospital, by the inefficiency and, at times, the low quality work of 
the construction company. 

Changes in building calendars, severe delays in the compl.dion of works in the 
different sectors of the hospitals and in the handing over of different sectors for retrofitting by 
the hospital authorities, combined in a spiralling fashion to increase tensions and construction 
times and costs. In the Monsefior Sanabria hospital, at one point the company totally ignored 
the construction plan and was found to be working in all sectors at the same time causing 
even more severe problems for the functioning of the hospital. Robbery and damage to 
installations and services were prevalent. 

The level of frustration in the Mexico Hospital reached such levels that the authorities 
broke communications with the building company and the 'Caja' authorities on various 
ocassions. Finally, in 1991, the hospital authorities took the building programming into their 
own hands. 

The problem of 'extras' was repeated in these hospitals; and, in the case of the 
Mexico hospital, requests for remodelling of certain sectors of the hospital again caused 
authorization and budgeting problems. Sectors of the hospital not included in the original 
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retrofitting programme needed to be worked on due to the impact of the Cobano, March 
1990, earthquake. 

In the case of the Monsefior Sanabria Hospital, the Cobano quake (with its epicentre 
40 kn away) added new complications to the retrofitting process. The quake caused 25 
million colones of non structural damages or losses to the hospital. One important factor 
explaining these losses derives from the fact that the retrofitting process had been completed 
in differing degrees in the two major sectors of the hospital. Tortion effects were generated 
leading to non structural damages (see Cruz, 1991). New lessons on retrofitting proceedures 
were gained from this experience. 

The repairs to the hospital were contracted to the same retrofitting company, leading 
to further problems between the authorities and the company. And, the retrofitting 
programme was further delayed given that the company diverted its efforts to the repair 
works. In the end, the hospital took on the repair process on its own account, facing severe 
financial problems in order to complete the works. 

Three key factors (in addition to those noted in the case of the Children's Hospital) 
explain the unsatisfactory situation experienced in the construction process in these two 
hospitals. 

a. 	 The lack of a participatory planning and programming process promoted by the Caja 
Central Office authorities. The centralization of basic authorization, decision making, 
control and inspection tasks clearly contributed to this situation. 

b. 	 The lack of anticipator\' planning and programming procLedures, which could identify 
fu .- ..... u."-s ie, 	 s :iI:. svbstitution, and basic fnctioning. 

c. 	 The lack of sufficient human resources at a Central level to adequately plan, 
programme, supervise and inspect the retrofitting works. 

As regards to this latter point, it is important to note that in 1988, the Caja promoted 
the most ambitious construction programme since its foundation in the 1940's. This included 
both new buildings (hospitals and clinics) and the retrofitting programme as such. This 
ambitious building programme came after seven years of restrictions due to the unfavorable 
financial situation faced by the institution. 

However, at the same time that this ambitious programme was being promoted, 
budgetary allocation problems were also being faced, and the 1988 programme finally got 
under way in the second semestre of the year. The 1989 programme was to be equally 
ambitious. Despite these large scale increases in building activities, the number of 
professionalR -ork-i ;7 :e Engineerin, and Architecture Department did not ;.ncreas 
commensura- . 
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The centralization of functions in this group of professionals and the large scale 
demand for their services, in all parts of the country, must have put an unbearable strain on 
their capacity to respond to the coordination, decision making, authorization and inspection
needs of the different construction projects. Amongst these, the retrofitting programme
required the most careful levels of coordination and control due to the highly specialized 
nature of the process, its novelty, and the need to guarantee an adequate ongoing level of 
functioning of the hospitals. Three of these projects were simultaneously underway in 1939 
and 1990. 

Even under these difficult and demanding circumstances, the inspection process for the 
retrofitting projects was controlled by professionals at the Caja's headoffices. The Engineering
consultants responsable for preparing the structural plans were contracted on a limited time 
basis to supervise the works at the Mexico and Children's Hospital. 

The severe problems faced at the Mexico hospital finally led to the contracting of the 
Consultants to both supervise and inspect the works, thus giving greater continuity to these 
tasks and a permanent on the job presence. 

Strong arguments exist for promoting this proceedure in any future projects, thus 
taking pressure off the regular Caja engineers and guaranteeing the presence of highly 
specialized, on the job professionals. 

In sum, other important lessons for future retrofitting programmes can be derived from 
the experiences faced in the Monsefior Sanabria and Mexico Hospitals. 

VI Insurance ioverage and ,,- u ' 1Protection of ' Ja iinvestments. 

The scope of the insurance coverage taken by an institution as a protection against
seismic risk is clearly an important consideration as regards any decision making process
involving structural solutions to identified levels of vulnerability. It can be argued that the 
more comprehensive the coverage, less is the pressure to structurally project investments as 
such. To the extent that the investment protection element is covered, greater is the 
opportunity for considering other more social or humane criteria in any retrofitting decision. 
This includes the absolute and relative levels of vulnerability in different installations; the 
location of the facilities and the opportunities for rapidly substituting the services they offer in 
case of serious seismic damage etc. 

The Costa Rican Social Security System has implemented important changes over the 
last ten years in the levels of insurance coverage afforded its installations. The levels of 
protection given to its investments in infrastructure have increased notably. 

Between the late 1970's and 1986 the Caja basically operated with a philosophy of
"self insurance". The number of its installations given formal insurance coverage, and the 
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insured value of the installations (as compared to their real or replacement value) was 
extremely low. 

In 1985, the Caja only insured 82 of its 150 buildings for a total value of 722 million 
colones (13.5 million dollars approx.). Original construction costs were taken as the basis for 
insurance coverage as opposed to their real value (actual construction costs less depreciation) 
or replacement cost. The real value of its installations at that time was estimated to he around 
4.8 billions colones (90 million dollars) and the replacement value raust have approached or 
exceeded the 12 billions mark (224 million dollars). The inconsistency of the policy can also 
be seen in the insured values of different buildings. Thus, the large provincial Monsefior 
Sanabria hospital was insured for 32.6 millions, whereas the much smaller but more recent, 
Ciudad Neily hospital was insured for 33.5 millions. 

The impact of this policy was vividly illustrated in the case of the Escalante Pradilla 
Hospital, damaged by the 1983 San Isidro quake. Here, the Caja only recovered one sixth of 
the total cost of damages, due to the very low level of insurance coverage afforded the 
installation at that moment (31.9 million colones as opposed to its real value of 140 millions). 

This event, as we have pointed out in Section II of this report, had an important effect 
in terms of promoting a more adequate insurance coverage for the institution and in the 
creation of an Insurance Department at the Cajas Central Offices in early 1984. 

During 1984, and the first semestre of 1985. the Insurance Department and the 
Director of Engineering and A-chitec.ure put togeth-.- a new insurance plan taking into 
account the real, updated v'alue of buildings. This plan and the different options it presented 
were analysed by the Board of Directors in early September 1985, and on the 26th of 
September the Board approvzd the subscribing of a new policy with the Na'iona! Insurance 
Institute (N7,i) to cover all V. i.s wit%- a va.ue &f &0.0'colones or abe-". The yearly 
premium for total coverage would cost 15.6 million colones (292.03 dollars aLprox, at the 
ongoing 1985 exchange rate). 

The consolidation of this scheme was to take over a year, due to delays in calculating 
the real value of installations and long drawn out negotiations between the Caja and Nil, 
without the intermediation of an insurance agent. The policy was finally issued on the 1st of 
October, 1986, covering a hundred and fifty one buildings (including the country's 31 
hospitals). The insured value (80 percent coinsurance) summed to 3.9 billion colones (67 
million dollars approx.) at a premium cost of 13 million colones per year (222.000 dollars 
approx.). 

Between 1986 and early 1989, the same policy was maintained applying annual 
increases to the insured colon value. Thus, in 1988, the Caja had an 80 percent coverage for 
its buildings, for a total insured value of 5.3 billion colones (67 million dollars). The annual 
premium summed to 15 million colones (190.000 dollars approx.). 
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On the 26th of January, 1989, the Board of Directors approved a new contract with 
updated real property values to substitute the 1988 coverage. In this policy an 80 percent 
coverage was taken on 284 buildings, with a total insured value of 8.2 billion colones (98
million dollars approx.). The annual premium summed to 23 million colones (274.000 dollar, 
approx.). 

At this time, the NII was offering a new type of insurance policy which would allow a 
coverage for "replacement value" as opposed to real value. This policy alternative was 
presented to a number of Caja executives in early 1989. However, it was not until the latter 
part of 1990, six months after the Cobano earthquake, that the idea of an insurance cover for 
replacement value started to take hold in the institution. 

In November, 1990, the Insurance Department made its first request for calculations to 
be made of the replacement value of the Cajas buildings. This process would take nearly five 
months to be satisfactorily completed and approved. Methodological problems, lack of 
adequate systematized updated information and certain indefinitions as regards the inclusion 
of furniture, machinery, equipment etc. in the calculated values explained this prolonged 
process. Following this, a further five months were consumed in negotiations as regards the 
premium to be charged and in completing the information required by the NII in order to be 
able to issue a new contract. 

Finally, after a whole year of calculations, negotiations discrepancies and other delays,
the new insurance policy was issued on the 1st of December, 1991. 

This policy covers 183 buildings (including, for the first time, buildings under 
construction), for an insured value of 21.6 billion colones (172 million dollars approx.). The 
tariff rate was . a,.!y : opposed to th:- previous 0.35 percent, a:J, -,ha:"0 percent. 
annual prem 'n zi §-1c,.-.cones (5: '.(,3 dollars ap:,,x.).rniil 

During the long year of calculations and negotiations the country was seriously
affected by the Alajuela, December 1990, and Limon, April earthquakes which caused serious 
damage to hospital infrastructure in different parts of the country. The insurance claim for 
these damage was based on the old 1990 policy. As such, the quake gave an important
lesson as regards the virtues of updated and comprehensive insurance policies and rapid
calculation and negotiation proceedures. 

Thus, for example, the La Fortuna Clinic in the River Estrella Valley was totally
destroyed. The insurance cover for the building was for a total of 9.4 million colones; the 
Caja received 7.2 million colones in indemnization; and the estimated construction costs for 
the new clinic were calculated to be 60 million colones, in mid 1991!. A conservative overall 
calculation shows that the Caja received over 300 million colones less in indemnization 
following the Alajuela and Limon quakes as would have been the case if the new policy had 
been in effect. This is equivalent to five years payment of the new annual policy premium, 
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twenty four years payment of the amount saved by the long drawn out negotiations on the 
new premium rate, and the cost of retrofitting three medium size hospitals!. 

But, one clear conclusion can be drawn from an examination of the changing policy 
context in the institution. The major changes instrumented in 1985-86 and 1990-91 were in 
fact stimulated by the San Isidro and Cobano earthquakes. The Alajuela quake reinforced the 
latest policy change decision. 

In 1992, the institution now has a fully comprehensive risk insurance coverage (fire, 
volcanos, flooding, earthquake, etc.) and a reasonably high level of financial protection. 

Finally, a number of interesting questions arise from an analysis of the National 
Insurance Institute's seismic protection schemes and tariff structures. Thus, for example, the 
Institute does not discriminate htween the cost and coverage of insurance for seismicafly 
sound and structurally unsound buildings. The tariff structure is exactly the same. 
Arguments exist for a change in this policy thus stimulating retrofitting activities. Moreover, 
thought should possibly be given to the idea that state national insurance companies and 
international reinsurers design low interest loan schemes for public building retrofitting 
schemes in developing countries. Financial limitations are, after all, a stumbling block to this 
type of activity. 

VII EPILOGUE 

The retrofitting of the Mexico Hospital was completed by mid 1992, thus bringing to 
an end the first stage of the 1986 programme. The new Central Offices and old Ciudad Neily 
projects are still awaiting financing. And, various buildings of the San Juan de Dios Hospital 
were inclu-.:j in stufy plans for i991-1992. 

The series of high intensity quakes suffered in Costa Rica between March 1990 and 
April 1991 put a break on any proposed short term continuation of the preventive retrofitting 
programme. The damages caused to medical installations in the country and their repairs; and 
the need for post earthquake retrofitting of various installations (at the Tony Facio Hospital in 
Limon, in particular) intempted the preventive programme. But, according to Caja 
authorities, this programme will be continued. 

At an organizational, planning and programming level, the Caja has implemented 
various changes over the last two years related to its Engineering, Architecture and 
Maintenance functions. The discussion of the problems faced over the last few years have 
been a major factor in these changes. Engineering and Architecture are now separated into 
two distinct Directorates within a newly created Operations Division. Their previous direct 
hierarchical link to the Medical Services Division has thus been severed. 
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The whole construction programme of the institution is now discussed, conceived and 
coordinated by a new Constructions Committee, made up of representatives from the 
Operations Division, Engineering, Architecture, the Medical Division and the Executive 
Presidency. Planning (on a proposed 5 year basis), coordination and budgeting proceedures 
have been given a greater emphasis. Descentralization has become a manifest policy of the 
institution. 
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VIII 	 CONCLUSIONS AND RECOMMENDATIONS 

Consciousness, Decision Making and Hospital Retrofitting. 

a. 	 The lessons to be learnt from the 1983 San Isidro quake, and its impact on hospital 
infrastructure, did not establish a move from consciousness to action. The prevailing 
adverse financial situation faced by the Caja at that moment, a lack of any really 
understanding of the seismic hazards faced by the country, and a tendency to consider 
San Isidro to have been an isolated and atypical event explain this situation. 

b. 	 Between 1983 and 1985 the principle incentives given to seismic prevention and 
mitigation activities were to come from the financial authorities at the Caja. Earlier 
pressures for a more comprehensive insurance coverage for medical installations were 
spuned by the San Isidro quake and the opening of an Insurance Department at the 
Head Offices was finally agreed to in early 1984. 

c. 	 Prior to 1986, the only hospital vulnerability analyses to be promoted were the result 
of the interest of engineering staff at the University of Costa Rica (U.C.R.). They 
received the moral support of the Caja authorities but no real tangible financial or 
material incentives. 

d. 	 The M6xico 1985 earthquake, despite its impact on a general level, did not stimulate 
any general policy as regards hospital retrofitting arnongst the Caja decision makers. 
Persisting financial difficulties and the tendency to see this event as another 'special' 
case explain this context. The Mexico quake was instruiaental, however, in 
stimulatin, the authorities at the National Child-cns Hospital to push for a 
v',n... i':-' study of their installations. This was achieved not only because of the 
importance of the hospital but also because of the reputation of the ;tructural engineer 
who proferred a first early dianosis, and the political clout of the hospital's Director 
who was very soon to be named Minister of Health for Costa Rica. 

e. 	 The National Children's hospital vulnerability study and a newly commenced 
independently sponsored UCR study of the Mexico hospital were the immediate 
precursors of the future retrofitting programme. 

f. 	 The San Salvador, October 1986, earthquake offered the missing link in the final 
decision to implement a retrofitting programme at the Caja. The impact of this 
Central American event on hospital infrastructure constituted a third successive 
reminder as to hospital vulnerability. But, this factor alone is not sufficient to explain 
the rapidly changing policy context that ocurred during the last two and half months of 
the year. Other very important components of the process were i) the clear evidence 
on hospital vulnerability to be drawn from the Children's and Mexico hospital studies; 
ii) the increased presence and persuasiveness of certain structural engineers; iii) an 
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improved financial situation at the Caja and the move towards the reanimation of the 
institution's building programmes; iv) the determination, commitment and, foresight of 
certain Caja executives; v) the recent approval of a new and more demanding Seismic 
Code for the country. 

g. 	 The final decision to promote a retrofitting programme was, thus, the result of a series 
of necessary conjunctural circumstances occuring at the end of a relatively protracted 
period of consciousness raising. The real availability of financial resources is a clear 
requisite for decision making as regards retrofitting programmes. Moreover, the human 
and political commitment to such a programme are also indispensable prerequisites. 

h. 	 By December 1986, the retrofitting programme had become official Caja policy, and
 
Board of Directors authorization had been given for the contracting of vulnerability
 
studies.
 

2. 	 Selecting Installations for the First Stage of the Programme 

a. 	 The selection process was ad hoc and a priori. No overall evaluation and selection 
process took place using a preestablished range of objective criteria. Preexisting
knowledge of the different installations combined with the implicit criteria of size, 
height and importance were determining factors in the 'selection' process. The 
exclusion of other installations was based on various unwritten criteria including:
locatioA. in 'low risk' seismic zones; recency of construction; low rise or one story
buildings; the existence of plans for the replacement or substantial remodelling of 
certain facilities. 

b. 	 The sele2'i.,on proces, ba-ci .ly took place in . -xer19S6, and was the product of 
a small group of persons in the Engineering and Architectural Department and the 
Executive Presidency of the institution. The retrofitting programme would be 
controlled by these same persons during the next three and a half years. 

c. 	 The rapidity with which the units were selected typified the urgency with which the 
programme was now being put together. This urgency and commitment to promoting
the programme would turn out to be both its best ally and worst enemy. The lack of 
adequate administrative, programming, planning and coordination proceedures would 
cause numerous operative problems at a later date. 

3. 	 The Contracting of Structural Plans and Technical Specifications 

a. 	 The plans for the National Children's, Monsefior Sanabria and C. Neily hospitals and 
the Central Office building were contracted directly with preselected consultancy 
groups. The arguments in favor of this non competitive process were the urgency to 
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get things going and the ethics and efficacy of contracting the original designers of the 
buildings. This proceedure, authorized by the Comptroller Office, was to cause 
problems in the case of the Ciudad Neily contract given this had not been previously 
authorized. The Mexico hospital contract was awarded as a result of a normal 
competitive bidding process, but after consultations with the original Mexican 
designers. 

b. 	 The confection of plans for the five installations was completed between December 
1986 and September 1988. Only in the case of the Central Office building was there a 
need for any major change of plans. Here the original plan for a 'simple' retrofitting 
exercise was replaced by a more expensive retrofitting and building expansion plan 
which would add nearly 6000 square meters of space to the existing building. 

c. 	 The structural plans for the buildings were not accompanied by the drawing up of 
architectural plans detailing changed aspects of the building resulting from future 
construction works. This omission was to cause problems later on. 

d. 	 The structural plans for the Monsefior Sanabria and C. Neily hospitals and for the 
Central Offices were not preceeded by a separately contracted vulnerability analysis of 
the buildings, as had been the case with the Children's Hospital. This proceedure 
would seem to reflect the urgency with which the programme was being pushed 
forward. However, strong arguments exist for following a more sequenced 
proceedure. The existence of a preliminary vulnerability analysis and the prior 
identification and discussion of possible retrofitting options could avoid future 
problems, such as those faced in the case of the Central Office project. Early 
estimates of possible building costs could also be established. 

4. The Contracting of Retrofitting Works and the Retrofitting Process. 

a. The contracts for the National Children's, Monsefior Sanabria and Mexico hospitals 
were awarded between April 1988 and February 1989. The Ciudad Neily contract has 
not been offered to date. The Central Office contract was finally opened up for bids 
in early 1990. Due to the final calculated cost of construction (nearly 1.4 billion 
colones) the contract was never offered. This final end to a four year process raises 
serous questions as to the budgetary estimation proceedures used as a basis for 
originally promoting the works (Caja estimates put the price at around 300 million 
colones). 

b. The construction process in the Monsefior Sanabria and Mexico hospita's was plagued 
with serious problems of planning, programming, coordination and communication, 
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which 	led to a considerable increase in the construction calendars and costs. The 
process followed in the National Children's Hospital was considerably less 
problematic. This can be explained by the coordination and programming proceedures
implemented; the more agressive and predictive stance taken by the hospital
authorities; and human factors such as the levels of confidence and respect existing 
between the social actors involved in the process. 

Many of the problems faced can be explained by the lack of sufficient human 
resources available to control and organize the process within a system which is highly
centralized in terms of decision making, authorization, inspection and supervision
proceedures. The unwieldy work load faced by Caja engineers seems to have 
prevented an adequate control of the process. 

c. The experiences of the construction process as such highlighted the 'spontaneous' 
nature of the whole retrofitting programme and errors (many unforseeable due to the 
novelty of the experience) commited in earlier stages of the process. The major 
lessons learnt are the following. 

i. 	 The need for hospital authorities to be incorporated in the process from the 
very beginning (vulnerability anlyses and drawing up of structural plans). This 
is particularly so at the moment when construction plans and programmes are 
being conceived, in order to guarantee that the planning and programming of 
works is consonant with the functional needs of the hospital. The adequate and 
negotiated programming of the retrofitting projects would guarantee an 
adequate planning of service substitution aspects at the hospital level. 

ii. The cor,, nience of consi6,:,-.ng the needs for Iospital 7remodellin Qand 
modernization schemes 'ointly with the retrofitting process. Many requests for 
such activities arose as a result of the ongoing retrofitting projects and gave
rise to planning and budgeting problems which could be avoided by a 
predictive planning process and more integral approaches. 

iii. 	 The need for structural plans to be accompanied by architectural plans which 
clearly identify the changes in the physionomy of the buildings and the need 
for replacing or rebuilding existing elements (floors, walls, windows, 
paintwork, etc.). 

iv. 	 The need to carefully consider the human resource requirements as regards the 
control and inspection of works. To the extent that these are not available at a 
Central level, these tasks should be subcontracted to specialized consultancy 
firms as part of the overall retrofitting project and be budgeted accordingly. 
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v. A strengthening of the technical and decision making capacities at a 
descentralized level (regional and hospital) would seem to offer enormous 
benefits as regards project promotion and implementation. 

d. In addition to the specific needs of each retrofitting project, 
is also required. 

a programme perspective 

The coordinated promotion of different schemes is clearly necessary. In a context 
where a number of retrofitting projects are ongoing at the same time, these works 
should be planned from a programme perspective in order to guarantee service 
substitution options, satisfactory human resource requirements and adequate budgetary 
allocations. In Costa Rica, the fact that three of the country's major specialized 
hospitals were being retrofitted simultaneously required a more thorough programming 
and planning process than seems to have been achieved. This is even more so given 
that the retrofitting programme was being undertaken at the same time as the 
promotion of a very ambitious new construction programme. Enthusiasm, 
commitment and urgency are not substitutes for well thought out programming and 
planning principles and adequate resource allocation proceedures. 

5. Seismic Insurance Policy. 

a. Between 1982 and 1991 the Caja's insurance policy evolved from a low coverage, low 
value scheme (1982-86) based on original building cost calculations; through a real, 
updated building value scheme (replacement costs minus accumulated depreciation) 
between 1986 and 1991; to a total replacement value coverage from the beginning of 
1992 on-v-s. 

b. The transition from one scheme to another was clearly stimulated by the impact of the 
San Isidro quake in 1983 and the Cobano and Alajuela quakes in 1990. 

c. The transition process and the final signing of new insurance policies were overly 
prolonged due to various problems related to the information base available, cost 
calculation methodologies, negotiating proceedures, and the lack of clear and concise 
specifications as regards the information required for drawing up new contracts. These 
aspects need to be given careful consideration in the future. 

d. The comprehensive policy now followed offers an important seismic (and risk) 
mitigation measure, affording the institution adequate economic protection against 
potential natural or technological disasters. 
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e. This coverage has been accompanied by an increasing commitment to the promotion 
of disaster preparedness training amongst medical personnel and emergency 
management proceedures. 

f. Given the present homogeneous tariff and insurance covereage offered, regardless of 
the levels of seismic security of buildings, and the financial problem faced in 
stimulating retrofitting schemes some thought should be oiven to the introduction of 
discriminatory tariff rates accompanied by low interest loan schemes by insurance 
companies or international development banks for seismic retrofitting of public sector 
buildings in developing countries. 

The sum of the measures taken by the Caja over the last ten years comprise very 
important steps in the promotion of structural, economic and organizational seismic 
prevention and mitigation protection schemes. 
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