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Abstract

Social interest housing (VIS, in Spanish) and priority interest housing (VIP, in Spanish) programs have been promoted in Colombia to
provide affordable housing to low-income households. Currently, in addition to the Colombian Seismic Resistant Construction Regulations,
last updated in 2010 (NSR-2010), there are other mandatory construction regulation that have been issued after 2010, producing an
additional cost per square-meter of constructed area and exceeding the maximum limits established for these types of residential projects.
Adjust the project to the established limits result in area reduction of the areas and quality of construction finishes of the final product. In
this research, historical statistics of the construction costs of VIS and VIP in Cali are reviewed, and the impact on the cost of these housing
types with respect to the inclusion of new technical dispositions is evaluated. The results reveal that the established maximum values for
these types of projects must be adjusted due to the fact that the new standards must be incorporated.
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Impacto en costos directos de vivienda de interés social y de interes
prioritario por inclusion de nuevas normas de construccion: caso Cali

Resumen

Los programas de vivienda de interés social (VIS) y de vivienda de interés prioritario (VIP) han sido impulsados en Colombia para proveer
una vivienda digna a los hogares de menos ingresos. En la actualidad, ademas de la existencia del Reglamento Colombiano de Construccién
Sismo (NSR-2010), existen otras disposiciones técnicas de obligatorio cumplimiento las cuales estan generando costos adicionales en el
metro cuadrado de vivienda, excediendo los topes maximos establecidos para este tipo proyectos, con la consecuente repercusion en
disminucioén de areas y en acabados del producto final. En esta investigacion se revisan las estadisticas histéricas de costos de la
construccion de VIS y VIP en Cali y se evalla el impacto en los costos de estas viviendas ante la inclusion de las nuevas disposiciones
técnicas. Los resultados revelan que, si bien es cierto las nuevas normas deben ser incorporadas, deben ajustarse los valores maximos
establecidos para este tipo de proyectos.

Palabras clave: vivienda social; costo; requerimientos técnicos.

1. Introduction housing programs to provide housing solutions to low-

income households [2].

The obligation to comply with Article 51 of the
Constitution of Colombia—*"All Colombians have the right
to a decent housing” [1]—makes it such that this right in
Colombia is specifically one of the paths with which the
State seeks to guarantee the quality of life of the population.
This fact explains the existence of social and priority

Currently, private builders are generally responsible for
the construction of social interest housing (V1S, in Spanish)
and priority interest housing (VIP, in Spanish) [3] for
amounts that should not exceed 135 times the statutory
monthly minimum wage (SMMLYV, in Spanish) and 70
times the SMMLV, respectively [4]. Moreover, from the

How to cite: Chavez-Calle, M., Pérez-Ruiz, D.D. and Serrano-Guzman, M.F., Impact on the direct costs of social interest and priority interest housing by including new

construction standards: Cali case. DYNA, 85(206), pp. 31-38, September, 2018.

© The author; licensee Universidad Nacional de Colombia. @
Revista DYNA, 85(206), pp. 31-38, September, 2018, ISSN 0012-7353
DOI: http://doi.org/10.15446/dyna.v85n206.69013


mailto:mau_chavez@hotmail.com

Chévez-Calle et al / Revista DYNA, 85(206), pp. 31-38, September, 2018.

perspective of the State, technical and economic guidelines
that govern the construction of these projects are being
defined [5], sometimes offering conditions that go beyond
economic policies and technical aspects [6].

Currently, construction regulations have arisen in
addition to the Colombian Regulation of Earthquake
Resistant Construction (NSR-10), including the Technical
Regulation of Electrical Installations (RETIE, in Spanish),
Technical Regulation of the Drinking Water and Basic
Sanitation Sector (RAS-2000), Parameters and Technical
Guidelines for Sustainable Construction - Guide for Water
and Energy Saving in Buildings, Safe Housing Law,
Technical Regulation for Internal Telecommunication
Networks (RITEL, in  Spanish), Administrative,
Operational, Technical and Academic Regulations of
Firefighters of Colombia and, in the case of Cali,
Earthquake Microzoning of Santiago de Cali. All these
technical regulations are generating construction cost
overruns and therefore have an impact on the square-meter
increase to the final consumer.

Since the VIS and VIP prices are based on the SMMLV,
the only increment that is reflected year after year is the
annual increase in the statutory monthly minimum wage, for
which the builder must build within the established price
range, including the mandatory technical provisions for this
type of housing, despite the costs entailed.

This research analyzes the impact on direct costs per
constructed square-meter that involves the implementation
of the new technical criteria of the Colombian Regulation
of Earthquake Resistant Construction (NSR-10) in relation
to fire protection networks and fire detection equipment,
gas networks, and communication networks, which affect
the square-meter increase to the final consumer. The study
was based on the analysis of detailed technical and
budgetary information of four social interest housing
projects and two priority interest housing projects, which
were designed and built from 2010 onward and were based
on technical regulations in force at the time of approval and
start of construction.

1.1. Problem statement

Colombia has numerous laws, decrees, resolutions and
technical standards issued by multiple state or autonomous
entities that mandate or regulate technical aspects of
mandatory compliance in the construction of buildings.
These regulations, which includes structural design aspects
(NSR-10), electrical installations (RETIE, in Spanish),
telecommunications (RITEL, in Spanish), hydro-sanitary
(RAS2000), and fire protection systems and human safety
(Firefighters), among others, are in a process of continuous
adjustment, updating or coming into force. In addition,
other requirements related to safety, occupational health
and the environment are also incorporated in construction
projects and demand training and certified personnel for
working at heights and handling sector-specific tools.

Even though the introduction of some of these standards
has been progressive, it is evident that, to a greater or lesser
extent, their application affects the direct construction costs
of VIS and VIP projects, either because they affect design
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parameters, increase the requirements of specifications or
include new conditions that did not previously exist and are
to apply from the implementation date of the standard. This
affects the quality of the delivered housing by decreasing
the usable area and eliminating finishes.

2. Social interest housing in Latin America

The main referents regarding social interest housing in
Latin America are in Chile, Brazil and Mexico. Particularly,
the Chilean model has been incorporated by the Banco
Interamericano de Desarrollo (Inter-American
Development Bank) due to its tradition and evolution [7],
and it is adapted for the Colombian case. Subsidies in Brazil
are granted based on income, favoring people with lower
incomes. Meanwhile, Chile grants subsidies according to
family condition in terms of qualifications such as for
vulnerable, emerging and middle-income families,
categorization according to which subsidies of US $18,500,
US $20,000 and US $13,200 are granted, respectively.

Regarding Mexico, the maximum subsidy is US $4,900
and is granted to families with incomes under US $740. In
the Colombian case, the subsidy is US $9,000 for displaced
families, and in other cases for amounts of US $6,000. Table
1 summarizes the characteristics of different social housing
programs, as previously discussed. The policy models of
these countries are very similar and aim mainly to bring the
housing supply closer to the economic possibilities of
demand, using subsidies, savings and mortgage loans.

3. Social interest housing in Colombia

Throughout the history of Colombia, different programs
have been developed to satisfy the need of housing to reach
what today is known as social interest and priority interest
housing. These changes are outlined in public and
legislative policies as well as in regulatory decrees that
included the creation of institutions such as the Banco
Agricola Hipotecario (Agricultural Mortgage Bank) (1926),
Banco Central Hipotecario (Central Mortgage Bank, BCH
in Spanish) (1932), and Instituto de Credito Territorial
(Local Credit Institute, ICT in Spanish) (1939) [8].
Subsequently, other programs emerged for financing low-
income housing (1946), housing subsidies (1954) and
systems of raising funds through private savings with
figures such as the UPAC (Units of Constant Purchasing
Power, UPAC in Spanish) (1972), until reaching the
national system of social interest housing that emerged
between 1989 and 2000. Later, between 2006 and 2010 the
Friendly Housing (Vivienda Amable) Policy was
implemented through the “Friendly Cities and Housing”
Plan, the Plan to Promote Productivity and Employment
(PIPE, in Spanish), which attempted to stimulate the
economic activity in the short and medium term through the
priority interest housing program for people with savings,
and the expansion of coverage to the interest rate for
mortgage loans or housing leasing contracts for the
acquisition of new homes between 135 and 335 SMMLV

[9].
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Table 1.
Comparison of characteristics of social interest housing programs in Latin America.
Country Brazil Chile Mexico Colombia
Program My home My life (Mi casa Buy your home (Comprar This is your home (Esta es Macro-projects of Social
Mi vida) tu vivienda) tu casa) Interest and Urban Renovation
(Macroproyectos de Interés
Social y Renovacion Urbana)
Period 2009-2016 2011-2017 2011-2017 2008-2014
Subsidies For families with monthly Depends on the family For families with monthly For families with monthly
incomes below incomes below incomes below
US$1,700 US$400 US$1,150
Value of the home 14,000 18,500 8,908 16,900
% Financing 90 97.56 55 10

Source: Taken and adapted from [7]
3.1. Quality of social interest housing in Colombia

In the guide “Quality of social interest housing”, the
following attributes are established for the quality
concept: population factors for the formulation of the
project, quality parameters at the moment of selecting the
land, determinants for the formulation of the urban design
and determinants for the formulation of the architectural
design [10]. However, according to the Information
Brochure No. 21, “the human right to adequate housing™,
from the High Commissioner office for Human Rights of
the UN, the minimum criteria for adequate housing are
tenure security, availability of services, materials,
facilities and infrastructure, affordability, habitability,
accessibility, location and cultural adequacy.

Taking into consideration the previous referents, it was
proposed in Colombia that the new housing should have
adequate sleeping area, clothing closets, personal hygiene
and laundry and allow for the storage, washing, preparing,
and consumption of food; however, no minimum
requirements for quality finishes were mentioned for decent
habitability conditions of the completed spaces.

Minimum dimensions for interior spaces were
considered, which vary according to their type. In the case of
bedrooms, the minimum width is 2.70 m, and when building
the bedroom with the minimum dimensions, there is only
space for a double bed, a walkway, a nightstand and the
opening of the door, and in the case of a single bed, there is
space to build a closet.

As mentioned, currently the living units are delivered
with minimal areas, with partial finishes or without, which
generate comfort and hygiene issues for a decent lifestyle.

4. Methodology

For developing the research, the market indicators and the
evolution of costs and prices were reviewed as follows:
e Review of housing cost indices in Cali according to
reports from the Departamento Administrativo de
Estadistica (Administrative Department of Statistics,
DANE in Spanish) and the Camara Colombiana de
Comercio (Colombian Chamber of Construction,
CAMACOL in Spanish) and the database of prices and
yields from Construdata;
Revision of Laws, Decrees and Standards that regulate the
construction  of  social interest housing; and
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e Cost comparison of six specific cases of VIS and VIP
projects executed by a company in the sector between

2010 and 2015.

5. Analysis of market indicators and evolution of costs
and prices for VIS and VIP projects

The following indicators were analyzed in this case study:
Construction Cost Index for Housing (ICCV, in Spanish) by
DANE, Construction Cost Index for Housing by
CAMACOL, Construction Cost Index by Construdata, New
Housing Price Index (IPVN, in Spanish) by DANE, Basic
Report of Urban Location by CAMACOL, Supply and
Demand Study for Housing in Cali by CAMACOL and
Building Census (CEED, in Spanish) by DANE.

5.1. Construction cost index for housing (ICCV, in
spanish) by DANE

“The ICCV shows the cost behavior of the main inputs
used in the construction of housing” [11], and it shows the
average cost for the construction of the residential unit as a
result of changes in price for construction supplies (materials,
labor, tools and equipment).

Its monthly percentage variation allows for variations in
the construction cost over time. The compliance of the new
constructive standards between 2009 and 2017 has led to the
variation shown in Fig. 1
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Figure 1. ICCV Cali and historical annual variation (%) 2009-2017.
Source: Authors
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Figure 2. Percentage of annual variation of the ICCV for Cali considering

the information reported by CAMACOL.
Source: Authors
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prepared with information from the Departamento
Administrativo ~ Nacional ~de  Estadisticas  (National
Administrative Department of Statistics, DANE in Spanish). The
greatest increases occurred with the introduction of the NSR-10,
RETIE and Firefighters [12].

5.2.  Construction Cost Index for Housing (ICCV, in
Spanish) by CAMACOL

The Cémara Colombiana de la Construccion (Colombian
Chamber of Construction) CAMACOL, Valle del Cauca chapter,
publishes monthly Construction Cost Indices for different types of
residential buildings in Cali. This report includes the price variation
of construction materials for housing in relation to hydro-sanitary
installations, internal and external electrical installations, telephone
installations and public works. In this study, it was found that the
variations between the CAMACOL ICCV and DANE ICCV have
a similar trend, which allowed validating the actual behavior of the
construction cost, evidencing periods of greater increases after the
introduction of the NSR-10 and fire protection regulations (Fig. 2).

5.3. Construction cost indices by Construdata

The construction costs for different projects and the evolution
of costs as a whole can be consulted in the Construdata journal,
which contains information on the main cities of the country
[13]. For this study, related information for the city of Cali was
taken from issue No. 156 (third quarter of 2010) to No. 183
(second quarter of 2017), and it was found that as of 2014, the
date on which the guidelines for earthquake microzoning, fire
brigades and sustainable constructions came into force, a cost
increase has been maintained, which reflects a final cumulative
cost of 16.31%.

5.4. New housing price index (IPVN, in spanish) by DANE

The New Housing Price Index—IPVN—is a quarterly
statistical report that presents the real dynamics of the market
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Figure 3. Annual variation percentage of the IPVN and ICCV for Cali.
Source: Authors
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Table 2.
Effective housing demand in Cali.
2010 2012 2013 2014 2015
50-70 SMMLV 2,391 2,036 1,531 1,923 1,849
70-135 SMMLV 3,913 4,241 3,444 4,808 6,162
OTHERS 2,609 2,651 6,122 6,731 6,780

Source: Authors

— —Cali ICCV

ali VI

Figure 4. Influence of the ICCV on the housing supply in Cali.
Source: Authors

prices [14]. If the behavior of the ICCV is compared with the
IPVN, the behavior follows the variation of the ICCV, where the
trends in variations of the ICCV are reflected in the IPVN later on

(Fig. 3).
6. Considerations in relation to supply and demand

According to the CAMACOL reports between 2012 and
2013, there was a decrease in the effective housing demand from
22.80% to 13.79%, which could infer that this happened because
some users had access to the “Free Housing” program [15];
nevertheless, it is evident that the housing demand was
increasing throughout the period analyzed for the city of Cali.
Table 2 summarizes the housing demand for the city of Cali.
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Currently, if the construction ICCV is compared to the
housing supply, a decrease in housing supply is observed, a
situation that is related to the cost increase generated by the
inclusion of the new standards; however, between May 2016
and May 2017, the increase in supply coincided with
Government initiatives to provide Colombian families with
housing solutions. Fig. 4 shows the housing supply in Cali
and the impact of the ICCV.

7. Considerations regarding regulations and their
impact on costs

Law 1537 of June 20, 2012, establishes “regulations
intending to facilitate and promote urban development and
access to housing and other provisions” related to financing
social interest housing in Colombia. The Colombian State
mainly promotes the construction of social interest and
priority interest housing through a subsidies policy.
Additionally, local entities may concur in the financial
contribution of those projects.

Today, there is a limit on the acquisition value for social
interest housing of one hundred thirty-five times the statutory
monthly minimum wage (135 SMMLV), and seventy times the
statutory monthly minimum wage (70 SMMLYV) for priority
interest housing, values that incorporate the costs of the real
estate market for project development and that include land
costs, architectural and engineering fees, urbanization and public
services, direct construction costs, indirect costs, financial costs
and revenue [16].

7.1. Standards analysis

The regulations and technical standards that directly
affect the construction of social interest and priority interest
housing in Colombia are now summarized.

7.1.1.

Colombian regulation of earthquake resistant

construction, NSR-10

This regulation establishes the criteria and minimum
requirements for the design, construction and technical
supervision of new buildings. Legally, it is supported by
Law 400 of 1997 [17], which was initially regulated by
Decree 33 of 1998 [18] and later by Decree 926 of 2010
[19], which adopted the Colombian Regulation of
Earthquake Resistant Construction NSR-10. That
regulation has been modified by Decrees 2525 of July 13,
2010, and Decree 340 of February 13, 2012. It is currently
evaluating a new project for the modification of Titles J
and K [20].

7.1.2. Technical regulation of electrical installations, RETIE
(in spanish)

This regulation standardized the construction,
maintenance and operation of the electrical service in
Colombia, is legally supported by Law 143 of 1994 [21]
and was adopted by Resolution 90708 of 2013 [22]. For
the particular issue of social interest and priority interest
housing projects, the minimum electrical circuitry and
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products that buildings must have, technical construction
conditions, evaluation and certifications were defined.

7.1.3. Technical regulation of the drinking water and basic
sanitation sector, RAS-2000

This regulation specified the mandatory requirements for
building sites, equipment and operating procedures that are
used in public services of plumbing, sewers, cleaning and
their related activities. It was adopted by Resolution 1096 of
November 17, 2000 [23], in compliance with the provisions
of Law 142 of 1994 [24], which establishes the system of
Public Services in Colombia and seeks to guarantee its
quality at all levels. In 2009, the “Technical Regulation of
plumbing and sewer pipelines” began, which includes the use
of equipment, systems and implements of low water
consumption in accordance with Decree 3102 of December
30, 1997.

7.1.4. Parameters and technical guidelines for sustainable
construction — Guide for water and energy savings in
buildings

This standard was issued through Resolution 549 of 2015
[4] and became effective as of July 10, 2016. It establishes
the parameters and technical guidelines related to the
efficient use of water and energy in new buildings. Due to its
recent implementation, there is no clarity regarding the
impact on the direct costs of social interest and priority
interest housing.

7.1.5. Safe housing law

This regulation was issued through Law 1796 of July 13, 2016
(Ministry of Housing, City and Territory, 2015), by which
measures are established focusing on protection of the home
buyer, increases in building security and strengthening the
public function exercised by City Planners. Certain functions are
assigned to the Superintendence of Notaries and Registry, and
other provisions are enacted. It came into effect as of July 13,
2016. It mandates that all buildings without exception require a
structural inspection by a City Planner or by district or municipal
offices [25]; however, in the case of VIS, due to the relatively
small footprints of their buildings, only the structural inspection
and technical supervision for buildings of 2,000 square meters
or greater are required. Due to its recent implementation, there
is no clarity regarding the impact on the direct costs of social
interest and priority interest housing.

7.1.6. Technical regulations for internal telecommunication
networks, RITEL (in spanish)

This regulation established measures related to the
design, construction and commissioning of internal
telecommunication networks in Colombia. Legally, it is
supported by Law 1341 of 2009, which defined the principles
and concepts on social information, and the organization of
Information and Communication Technologies (TIC, in
Spanish) [26]. It is adopted by Resolution No. 4262 of 2013
[27].
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Table 3.
Global Budget of VIP projects in Cali.

VIP Global Budget

VIS Global Budget

Year 1-2013 2-2013 3-2015 4-2015 1-2013 1-2014
Standard NSR 98 NSR 98 NSR 2010 NSR 2010 NSR 10 NSR 10
Apartment area (m?) 50.09 49.4 49.4 49.9 59.78 61.77
SMMLV $589.50 $589.50 $644.35 $644.35 $616.00 $689.46
Item Vle.SMLV ~ VIeSMLV ~ VIeSMLV ~ VIe.SMLV ~ VleSMLV  Vle.SMLV
Common
Solid waste management 17.35 16.43 16.82 32.68 23.62 24.78
Custodian 7.55 7.55 7.65 7.49 17.18 15.59
Storage tank 103.64 103.64 98.94 108.79 119.44 79.75
Fire protection system 14.77 14.77 53.65 54.2 208.24 501.77
General electrical installations 42.77 42.58 60.19 61.49 360.98 738.67
Fire alarm and fire detection system 55.05 137.56
General hydro-sanitary installations 25.98 23.74 22.71 2251 598.86 620.16
Enclosure 50.73 52.55 55.25 65.78 111.95 132.83
Complementary services and swimming pool 101.49 127.06
Internal parking for residents 1434.98 2072.63
262.79 261.26 315.21 407.99 2976.74 4450.8
Apartment Towers
Tower Structures
Preliminaries 27 27 25.94 28.06 74.44 89.07
Earthmoving 59.15 63.71 49.76 48.28 228.92 225
Tower concrete structure 2597.95 2669.46 2770.69 2863.59 6542.28 9730.15
Masonry and finishes
Non-structural masonry 151.05 133.12 98.68 121.05 454.06 595.26
Veneers 131.81 113.19 113.15 113.39 223.34 425.89
Painting 99.76 79.61 120.59 126.07 520.64 926.69
Roof 95.28 116.62 130.72 131.93 378.19 363.55
Carpentry 346.44 345.02 406.01 418.37 1083.02 1577.1
Sanitary, bathroom, and kitchen appliances 94.7 97.2 127.28 96.06 239.94 337.97
Cleaning and delivery 26.11 26.11 43.87 44.93 28.69
Gas network 176.92 339.29 444.18
Elevator 896.46
Tower electrical installations
Electrical installations 373.45 373.55 298.37 311.34 762.4 1318.81
Substation, switchboards 329.57 318.95 256.17 258.47 383.99 464.82
Communications network 25.27 27.95 26.92 24.67 93.24 141.09
Screening and protection against light 67.87 68.2 49.29 49.32 151.08 145
Hydro-sanitary installations 207.06 207.06 229.93 219.08 526.44 712.22
Signaling 11.27 6.06 17.9 12.08
Total Direct Costs 4632.47 4666.75 4758.63 5037.58 12047.86 18405.34
Subtotals 4895.26 4927.99 5073.74 5445.57 15024.6 22856.14
Builder AlU 806.74 812.13 836.15 897.43 2476.05 3766.08
Total Construction Costs 5702.00 5740.12 5909.89 6343.00 17500.65 26622.22

Note 1: VIP projects: Project 1 of 2013: 115 apartments of 50.09 m2, 5,760 m2 built with the NSR98; Project 2 of 2013: 115 apartments of 49.40 m2, 5,681
m2 built with the NSR98; Project 3 of 2015: 115 apartments of 49.40 m2, 5,681 m2 built with the NSR10 and dry fire protection system and Project 2 of
2015: 120 apartments of 49.90 m2, 5,988 m2 built with the NSR10, dry fire protection system, and fire detection and alarm system

Note 2: Project 1 of 2013: 220 apartments of 59.78 m2, 13,152 m2 built with the NSR10 and dry fire protection system and Project 2 of 2014:

320 apartments of 61.77 m2, 19,766 m2 built with the NSR10, pressurized fire protection system, and fire detection and alarm system

Source: Taken and adapted from [7]

The RITEL has undergone several modifications and
adjustments, and although it does not refer in particular to
social interest housing, it categorizes according to the area
and stratum of the living unit, design of the minimum grid
connection, distribution network and dispersion network of
each unit. Its application was suspended by the
Communications Regulation Commission (CRC) of
Colombia until September 8, 2017 [28], and due to its high
incurred costs, a possible definitive suspension is speculated.

7.1.8. Earthquake microzoning of Cali.

It was adopted by Decree 411.0.20.0158 of March 18,
2014 [32] and is supported in NSR—-10 [17]. This regulation
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applies to all types of buildings to be constructed in Cali,
including VIS and VIP. According to the earthquake
spectrum zone where the project is located, cost overruns
may arise due to the geotechnical quality of the soil.

7.2. Project analysis

For the analysis,
conditions were sought:

Those executed between 2010 and 2017;

Those within in the range of physical, technical and area

characteristics for both VIS and VIP projects; and

Those for which complete technical and budgetary

information is available.

projects meeting the following



Chévez-Calle et al / Revista DYNA, 85(206), pp. 31-38, September, 2018.

Table 4.
Profit estimation of priority interest and social interest housing projects in Cali.
. VIP VIS
Costs in SMMLV 1 2 3 4 1 2

Lot (including external urban planning) 7 7 7 7 20.25 20.25
Construction costs 4958 4991 5139 52.86 79.55 83.2
After sale 0.35 0.35 0.35 0.35 1.32 1.32
Project fees 0.88 0.88 0.88 0.88 1.69 1.69
Supervision 1.98 2 2.06 211 3.98 4.16
Management fee and other management expenses 2.28 2.28 2.28 2.28 5.4 5.4
Sales fees 21 21 21 21 4.05 4.05
Advertising 21 21 21 21 4.05 4.05
Taxes, insurance and guarantees 0.18 0.18 0.18 0.18 0.35 0.35
Trust 0.21 0.21 0.21 0.21 0.64 0.64
Connection of services and administration of non-delivered apartments 0.09 0.09 0.09 0.09 0.18 0.18
Financial costs 14 14 14 14 5.63 5.63
Legal expenses 0.18 0.18 0.18 0.18 0.34 0.34
Total Costs 68.34 6868 7022 7174 12743  131.26
Profit 1.66 132 -022 -1.74 7.57 3.74

Note: The cost limit is 70 SMMLYV for VIP and 135 SMMLYV for VIS
Source: Authors

7.2.1. The case of VIP projects

For the VIP case, the information for four projects was
analyzed for the south-eastern zone of the city of Cali. The cost
estimate in Table 3 was adjusted to the statutory monthly
minimum wage on the construction date so the values could be
compared.

7.2.2. The case of VIS projects

For the VIS case, the study was performed with available
information from two projects carried out in the south-eastern
zone of the city of Cali.The costs associated with the
construction according to the standards are described in Table 3.

8. Discussion

Regarding the cost structure, it is evident that the
requirement to comply with the fire-prevention network and
the fire detection and alarm systems by including electrical
installations in common areas and solid waste management
are impacting the housing cost.

For priority interest housing, it was found that between
2013 and 2015, on average, the solid waste management cost
went from 0.145 SMMLYV per living unit (p.u.v., in Spanish)
to 0.21 SMMLYV / p.u.v. Similarly, the economic impact of
the fire protection system indicates that on average for 2013,
the cost p.u.v. was 0.13 SMMLV / p.u.v., compared to 0.46
SMMLYV / p.u.v. in 2015, which on average increased the
costs of this system. On the other hand, in relation to general
electrical installations, the cost increased to 0.515 SMMLV /
p.u.v. in 2015 from 0.37 SMMLYV / p.u.v., which was the
average cost of those facilities in 2013.

Fire detection systems were not required in 2013, and their
inclusion in 2015 incurred a cost of 0.46 SMMLV / p.u.v.

9. Conclusions

Housing is one of the basic needs of every human being.
In the case of Colombia, the State has proposed different
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initiatives that allow the low-income population to access
housing through social interest and priority interest housing
programs. In addition to the Colombian Regulation of
Earthquake Resistant Construction NSR-10, new technical
standards have been incorporated to guarantee a better
quality of the housing that is being built; constructive
provisions, despite being necessary, are affecting the ceilings
that the Government has established for the construction of
VIS and VIP. The study revealed that with the
implementation of the Technical Regulation of Electrical
Installations (RETIE, in Spanish), the costs have increased
up to 6.56%. This study should continue in order to
incorporate the economic impacts that result from the
implementation of the Technical Regulations of the Drinking
Water and Basic Sanitation Sector — RAS-2000, Parameters
and Technical Guidelines for Sustainable Construction,
provisions that derive from the Safe Housing Law, Technical
Regulation for Internal Telecommunication Networks
(RITEL, in Spanish), Administrative, Operational, Technical
and Academic Regulations of the Firefighters of Colombia,
among others. The results obtained from an economic
analysis that incorporates the compliance of those standards
can help to support a cost structure that allows the builder to
assist the Government with initiatives to serve the unmet
housing demand for Colombians.
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