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ABSTRACT: Maracaibo’s architecture and construction sector is undergoing an interesting process 
in the area of energy efficiency in buildings. Although local ordinances regulate the way buildings 
should be designed and constructed, it is only since 2006 that a new ordinance addresses the need 
for energy efficiency and thermal comfort in the way buildings’ envelope are designed. The 
Ordinance on Thermal Quality for the city of Maracaibo, first in Venezuela, requires that all buildings 
comply with a maximum heat transfer value for its envelope (VTTG). Its implementation has forced 
the construction sector to change its business as usual practice in regards to architectural design 
and construction. Now more than ever before, firms are considering not only the variables to comply 
with the required VTTG, but are improving its envelope efficiency by as much as 30 per cent higher 
compared to the required value. This paper presents many of the considerations and implications 
architects and construction professionals have had to address to comply and go beyond the required 
standards, e.g. capacity building, design team improvement, incentives evaluation. The paper is 
based on a survey directed to several architects and consultants and their experience in integrating 
this Ordinance into their daily practice. 
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1. INTRODUCTION  
 

1.1 Geographic location 
Maracaibo, the capital of the state of Zulia, due to 

its geographical location, is characterized as a hot 
and humid climate with maximum annual average 
temperatures in the range of 32°C to 34°C and 
respective minimum humidity levels around 50% to 
60%. The maximum average relative humidity is over 
90%. In the last decades the city has experienced a 
fast urban growth, from 957,888 to 1,219,927 
inhabitants from 1990 to 2001 [1], causing profound 
changes in its environmental quality.  

 
1.2 Urban planning and regulations 
The aforementioned urban growth has followed a 

Plan for Urban Development that does not account for 
building variables on thermal quality, thus resulting in 
thermally inadequate buildings. The quick fix has 
been for users to install mechanical air conditioning 
units of great cooling capacity, to achieve more 
comfortable environments, creating an excessive and 
intensive use of the air conditioning equipment and 
increasing the electricity consumption.  

The weak regulation has directly supported the 
dependency on the air conditioning unit during all 
times of the year, and indirectly intensified the health 
and environmental effects (e.g. heat island, sick 
building syndrome, GHG emissions) of an 
unsustainable energy consumption behavior.   

Various studies have been carried out on 
recommendations to ameliorate and assess the 
thermal quality of the urban space and the buildings 
[2, 3]. Although these have contributed to the local 
architecture, only mandatory requirements that 
regulates the thermal gain through a building’s 
envelope, will offer an appropriate response to the 
problems of thermal quality and energy consumption 
via the proper design process for the city’s climate.  

The Ordinance on Thermal Quality for Buildings in 
the Municipality of Maracaibo was created to fill this 
gap of thermal efficiency in buildings, providing a 
method that quantifies the thermal gains through the 
building envelope and a range of maximum values to 
meet the requirements [4].   

 
 

2. ENERGY CONSUMPTION TRENDS 
The rapid economic and demographic growth and 

the local climate have turned Maracaibo into the city 
with the highest residential electric consumption in 
Venezuela [fig 1] and greater differences are 
observed when compared with South American 
countries such as Argentina, Uruguay, Chile, 
Paraguay, Colombia, Brazil, Ecuador, Bolivia and 
Peru [5].  
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Figure 1:  Comparison of annual electric consumption 
for dwelling (kWh/d) for the state of Zulia, Venezuela 
and other South American countries. 
  

Moreover, this use has been encouraged by the 
historical low cost and subsidy of energy (0.032 
¢USD/kWh in 2007) and increase consumption power 
inherited from the economic wealth of the 1970s. 
Table 1 highlights how the growth in GDP/cap in the 
70s also encouraged a growth in residential 
consumption. 
 
Table 1: Historical trends of energy consumption 
(MWh/resd) and GDP/cap (‘000 USD) 
___________________________________________ 

Year   MWh/resd   GDP/cap   
___________________________________________ 

 
1970   3.5     1.2  

 1972   3.6     1.3   
 1974    4.0     2.0   
 1976   4.5     3.0   
 1978   5.3     3.5   
 1980   7.0     4.0   
 1982   9.2     4.5   
 1984     9.3     4.2   
 1986     8.9     4.3   
 1988   9.8     4.0   
 1990   8.8     4.1   
 1992   8.9     4.7  
 1994   9.0     4.4  
 1996   8.9     4.4  
 1998   8.2     4.5  
 2000   8.9     4.1  
 2002   9.1     3.9   
 2004   9.5     3.5 
__________________________________________ 
  

This past trend of high consumption has made the 
residential sector a big user of electric energy [fig 2] 
mainly being consumed for air conditioning purposes 
[fig 3] [5]. 
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Figure 2:  Distribution of electricity consumptions 
among sectors where 50% is residential 
 

 
 

Figure 3:  Distribution of electricity consumptions 
within residential sector, where 76% is from air 
conditioning use, 11% refrigerator, and 6% lighting. 
 
 
3. DESIGN PROCESS AND LOCAL 
REGULATION 
 
3.1 Architecture design impact on energy 

consumption  
The architecture of buildings in Maracaibo was 

characterized by those typical to hot-humid climates, 
i.e. high ceilings, large open windows for cross 
ventilation, and internal patio among others [fig 4]. 
This style has evolved over the years into the high 
rise concrete buildings. Thus, the thermal aspect of 
the architectural design changed from a bioclimatic 
design (e.g. natural ventilation) into a mechanical one 
(i.e. HVAC units). An example of the former is 
presented by Quiros et. al [2] in their assessment of a 
1950s building. 

 

 
Figure 4:  Façade of traditional houses in Maracaibo 
(1528-1870) 
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Post 1980 designs are characterized by the lack 
of proper shading devices, clear glass windows, and 
darker exterior finishes which increase the heat gains 
through the envelope and don’t take into account the 
potential natural ventilation of the site [fig 5], therefore 
intensifying the dependency on mechanical air 
conditioning for thermal comfort. 

 

 
Figure 5:  Photograph of high rise residential 
buildings in Maracaibo (buildings with non-white 
exterior finishes are generally dark red tiles) 

 
In addition, the overall design process of a project 

is tackled independently by the disciplines, i.e. a) 
mechanical/energy engineers are brought in for their 
expertise after the design has been set; b) electrical 
engineers are not included to assess optimal 
natural/artificial lighting considerations. This failure on 
the part of the design team leads to failure to account 
for the importance of the thermal variables (ie 
strategies for controlling radiation, convection and 
conduction gains) which are important in the 
schematic phase of the project; resulting in large 
HVAC units as to compensate for the inefficient 
envelope design.  

It has been an important consideration in the 
Ordinance development to include these thermal 
variables from the schematic and pre-design stages. 
Moreover, the proper integration and consolidation of 
the design team is seen as essential for a project to 
achieve the high performance expected if going 
beyond local regulations [6] 
 
3.2 Development and implementation of the 
Ordinance for Thermal Quality 

Prior to the creation of the Ordinance there were 
no requirements linked to energy efficiency and 
thermal quality in Venezuela [7, 8]. This led to the 
research of related regulations at the international 
level on which to frame and build up the new 
regulation. Among the regulations revised were 
Pakistan, Jamaica, and the state of Florida in the 
United States, as they present hot and humid 
climates.     

The Ordinance presents a method to evaluate the 
energy efficient design of a building’s envelope taking 
into account: the local climate, the thermal properties 
of an array of construction configurations for walls 
and roofs, external finishes, the type and dimension 
of windows, external solar protection and internal 
design temperatures. All these variables should be 
considered during the design process of a building as 

they are evaluated and revised by the local authority 
(Oficina Municipal de Planificación Urbana, OMPU) 
before a construction permit is granted. These 
variables are analyzed in the VTTG (Global Heat 
Transfer Coefficient). Jointly with the Ordinance, a 
software tool was developed in order to facilitate the 
evaluation of the building envelope called 
PROCATED.  
 Being the first regulation of its type in Venezuela a 
communication and outreach program was set up in 
order to inform, educate and capacitate (to an extent) 
the architecture and construction community. The 
effort was led by the local electric company’s center 
for energy optimization (ENELVEN-COE), the 
University of Zulia, Municipality of Maracaibo, 
Chamber of Construction, Real State Chamber of 
Commerce and the Institute for Social and Economic 
Development. The outreach program consisted of 
frequent talks at local universities and radio 
programs, forums, conferences, workshops and 
communication to most companies in the architecture 
and construction sector.  

Moreover, once the Ordinance was implemented 
a series of incentives were created to stimulate its 
acceptance. In this manner buildings are recognized 
for the additional effort taken in order to exceed the 
minimum requirements (with Bronze, Silver and Gold 
plaques), and 25%, 50% and 100% fiscal exemptions 
(% of waiver of amount to be paid to the Municipal 
Office of Urban Planning) respectively to each 
incentive. The incentives have also been used to 
promote to the general public the level of compliance 
thus increasing the marketability of the building due to 
its efficiency. 
 
 
4. EVALUATION METHOD 
 
4.1 Objective of Evaluation 

As with most processes when new variables are 
introduced it changes the perception and the 
business as usual practices. To understand these 
changes an Ordinance evaluation initiative was 
performed with the objective of shedding light on the 
following questions: 

1. Has the application of the Ordinance 
modified the design process? 

2. How have they changed? 
3. What has influenced designers to meet the 

Ordinance requirements, and go beyond the 
requirements? 

Additionally, this analysis results will be used to 
revise and update the Ordinance in 2008, and to 
provide insight in how new policy strategies and 
requirements could be adapted.  
 
4.2 Evaluation instrument  

A web survey was the main tool used to assess 
the impact of the Ordinance on the design process 
and its implications. The survey was directed to 
professionals (architects, mechanical engineers, 
electrical engineers, and structural engineers), 
architecture and engineering firms, professional 
associations and societies, universities and 
governmental bodies related to the area.  
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 The web survey consisted of 39 open and closed 
questions grouped in the following areas: General 
Information, Ordinance Dissemination, Adaptation of 
Design Process, Education and Professional 
Development, and Going Beyond. The web survey 
was set up to be responded anonymously and 
answers were collected automatically in an excel 
spreadsheet.  
 
 
5. RESULTS OF THE SURVEY  
 
5.1 Sample  
 Around a 100 survey requests were sent, from 
which 32 responses received by June 29 2007. Table 
2 presents general results from the survey. It can be 
observed that most of the respondents are 
professionals with over 5 years of experience in the 
field of residential and commercial buildings, where 
68.8% are over the age of 30 years thus being mid 
career professionals. It can be assumed these 
professionals have an established design process for 
their projects.  
 
Table 2: Basic statistics of survey respondents  

Profession Percentage of 
respondents (%) 

CAD drawer 3.1% 
Architects 81.3% 
Engineers 12.5% 
Other 3.1% 
Sex  
Male 56.3% 
Female 43.8% 
Age range  
<30 years old 21.9% 
Between 30 and 50 68.8% 
>50 9.4% 
Work experience  
<1 year 3.1% 
Between 1 and 2 years 9.4% 
Between 3 and 5 years 18.8% 
> 5 years 68.8% 

  
 Also, as seen in figure 6, 93% of respondents 
work in small to mid size firms, i.e. under 30 
employees, where one third work in small size firms 
of less than 5 people. 

15-30
21%

5-14
40%

over 30
7%

less than 5 
32%

 

Figure 6:  Percentage distribution of firm size 
(number of people in offices, i.e. 32% fewer than 5 
employees).  
 
5.2 Ordinance diffusion  
 There were three main phases during the 
outreach period: a) before the municipality approval, 
b) vacation legis (period of discussion), and c) after 
the enforcement of the Ordinance. During this 
outreach period events like municipality approval, 
conferences, workshops and talks were promoted to 
create awareness.  
 Although there were publications in the local press 
and talks on the radio only 7.4% of the respondents 
mentioned this aspect as a source of information. For 
the majority of the respondents, 77.8%, their source 
came from the entities involved in the drafting of the 
Ordinance and the remaining 14.8% came from 
colleagues in the same firm. In this regard 74.1% 
knew about the Ordinance before its enforcement. It 
is important to note that one respondent became 
aware of the Ordinance via the web survey. 
 While most respondents knew about the 
Ordinance before its implementation, the majority 
attended outreach events once it was effective, 
77.8% of them participating in talks. Table 3 presents 
the attendance distribution to the various events. 
  
Table 3: Percentage of events assisted during the 
outreach period 
___________________________________________ 

Event     Yes    No   
___________________________________________ 

 
City Council   11.1%    88.9%  

 Conference   29.6%    70.4%   
 Courses     59.3%    40.7%   
 Talks     77.8%    22.2%   
__________________________________________ 
  
 74.1% of the respondents were satisfied to very 
satisfied with the level of the outreach events, 
nonetheless 37.0% were neutral to unsatisfied with 
way the promoters of the Ordinance disseminated the 
information.  
 
5.3 Adaptation of Design Process  
 The questions related to this section covered the 
design process, the available computer software to 
measure the performance, and the basic knowledge 
needed for its application. 
 In regards to how the ordinance has influenced 
their work, 50.0% answered very high influence, 
30.0% high and 20% neutral to none. Related to how 
straightforward is the application of the Ordinance, 
10% answered it was very hard, 75.0% normal, 10% 
easy, and 5% very easy. The main comments in 
relation to its application have been: a) the slowness 
of the approval process by the evaluating authority 
(OMPU) and, b) the additional working time to learn to 
use the evaluation tool (PROCATED). 
 Going back to the basic considerations of building 
orientation, external solar protection and double brick 
walls with air gap resulted the greatest changes 
commented by the respondents in their design 
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process. Additionally, 14.2% mentioned the inclusion 
of an external consultant in the area of thermal 
performance in the design phase and importance of 
early communication.  
 Even though basic knowledge on heat transfer is 
required to evaluate the thermal performance of the 
envelope and to use the software PROCATED, 55% 
felt satisfied to very satisfied with their knowledge to 
calculate the VTTG of the project. For the unsatisfied 
group, the major reasons were the lack of practice 
with the software and need to attend a basic course.  

Interestingly enough, 90% answered being neutral 
to unsatisfied with the available software 
(PROCATED) to perform the calculations, mentioning 
that it has a limited materials database, non friendly 
usage, share output difficulty, and non consideration 
of natural ventilation. Nevertheless, 77% agreed that 
their company has being well to very well adapted to 
the Ordinance.  

In relation to the specific knowledge for its 
application over 70% agreed that building orientation, 
external finishing (color), window-wall relation, walls 
and roof thermal insulation, window type and color, 
and external solar protection were the variables taken 
into account for the evaluation. One respondent 
answered landscaping. 
 
5.4 Education and Professional Development 

Ordinance Education has been a critical area as it 
needs to be accepted not only by the architects and 
design team, but also by the investors, promoters and 
final users. 70% answered they have acquired new 
knowledge for the correct application of the 
Ordinance.   

Related to how their clients have been affected by 
the Ordinance application, 35% of the respondents 
answered well acceptation, 25% bad acceptation and 
40% not being affected. The reasons for this negative 
perception were the potential increase in capital cost 
and the lack of knowledge. Even so, most believe that 
after having better explained the Ordinance objectives 
their clients are more open to it. This also extends to 
the rest of the consulting team, i.e. most know of its 
existence but believe the architect has the overall 
responsibility for its proper implementation. Table 4 
indicates the perceived involvement of other 
professionals in the application of the Ordinance. 
 
Table 4: Who do you believe should be involved in 
the correct application and reach of the Ordinance? 
___________________________________________ 

      Response percent   
___________________________________________ 

 
Architects     89.5%    

 Constructor    79.0% 
 Client      68.4% 
 Promoter     57.9% 
 Mech Eng      63.2%      
 Civil Eng     57.9%     
 Elec Eng     47.4%    
 Landscape    31.6% 
 Quantity Surveyor  21.1% 
 Other      15.8% 
__________________________________________ 

  Although the energy efficiency of the envelope 
(walls, fenestration and shading) is part of the 
expertise of the Mechanical Engineer, only 63.2% of 
the surveyed thought they should be involved in the 
application. It was believed more important to include 
the constructors, clients and promoters. 
 Part of the education process is to assess the 
direct and indirect impacts of complying and going 
beyond the Ordinance minimum. Table 5 presents the 
responses to the question of which areas are more 
affected by the Ordinance: 
 
Table 5: Areas in which respondents believe the 
Ordinance has the greatest impacts 
___________________________________________ 

        Response percent  
___________________________________________ 

 
Reduce electricity consumption  79.0%    
Reduce external heat gains    68.4% 
Reduce HVAC unit     63.2% 
Promote new construction  
technologies       57.9% 
Increase capital costs    36.8% 
Reduce CO2 emissions    21.1% 
Reduce construction waste   5.3% 
No Impact        0.00%  
Other         10.5% 

__________________________________________ 
  
5.5 Going Beyond 

The main indicator of projects performing well 
over the minimum requirements can be observed 
from the regulating authority results which show that 
for the total of 110 buildings complying with the 
Ordinance (January 2006 – April 2007), 36 % of them 
received a Gold status, 13% Silver, 21% Bronze and 
30% just met the minimum requirements. Therefore, 
70% of the buildings went to some extent beyond the 
minimum requirements [fig 7].  

36%

13%

21%
30%

GOLD SILVER BRONZE APPROVED
 

Figure 7:  Complying Project Performance 
Distribution, obtained from ENELVEN-COE.  
 
 Contrasting figure 7 are the web survey responses 
where 36.8% mentioned their projects have not 
received a special incentive and 63.2% claimed 
having one or more projects received a special 
incentive.  

Related to the main reason to go beyond the 
requirements, 57.9% of the surveyed answered end-
user quality life improvement, efficient use of energy 
contribution and environment improvement.  Other 
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reasons were professional prestige (47.4%), fiscal 
incentives (42.1%) and marketing advantage (15.8%).   
 Respondents were asked about what general 
characteristics a project should integrate to claim its 
going beyond the normative, besides excelling the 
minimum Ordinance requirements. Among the 
responses were: waste management and water 
treatment, appropriate design of solar strategies, site 
selection, indoor air quality, resource management, 
better inclusion of landscaping and follow a 
sustainable design. 
 The respondents also provided feedback on 
incentives which could promote the efficient use of 
energy, hydro and materials resources, among them: 

• Professional recognition 
• Implement methodologies as LEED AP 
• Further educate on energy and material 

cycle to community and university syllabus 
• Outreach activities via television and cinema 
• Campaign on eco-friendly products 
• Government support/subsidy for such 

initiatives 
• Improve scheme for penalty fees 

 
6 CONCLUSION AND CHALLENGES 
 

The conclusions from the web survey confirm that 
the Ordinance has changed the design process in an 
acceptable manner from the architecture community, 
and highlights the specific motives to go beyond the 
minimum requirements. The finding shed light on the 
adaptability of architects to adjust to new demands, 
and seek ways to go beyond the business as usual 
model. 

Although the survey was sent to engineers, most 
of the respondents were architects reflecting the need 
to emphasize the Ordinance (and its implications) to a 
wider range of construction professionals. In addition, 
an item the survey did not reflect well is how the 
design team communication and integration has been 
affected from the design stage. It would be interesting 
to understand the detachment of the mechanical 
engineers in the design process in an area related to 
their expertise as heat transfer and energy efficiency.  

With regards to the handling of the concepts and 
software to calculate the envelope performance 
further work must be done to accommodate a more 
extensive database of material configurations and 
more user-friendly interface. 

Of the items that would benefit the 2008 revision 
of the Ordinance is the further education of all parties, 
further involvement of investors, clients and 
promoters, and further development of courses and 
workshops.   

Finally, it seems that the general perception of the 
Ordinance is quite positive as it benefits the 
edification’s end user and contributes to an improved 
environment; nonetheless the perception of higher 
cost implications is seen as a challenge for further 
acceptance.  
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