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Disclaimer 

The contents of this publication are the sole responsibility of the author.  It can in no way be taken to 

reflect the views of the ADEME or the WEC. 

The information in this study has been carefully researched and diligently compiled. Nevertheless, 

neither WEC nor ADEME accept any liability or give any guarantee for the validity, accuracy and 

completeness of the information provided. They assume no legal liabilities for damages, material or 

immaterial in kind, caused by the use or non-use of provided information or the use of erroneous or 

incomplete information. 

This study contains links to third-party web sites. The linked sites are not under the control of WEC nor 

ADEME whom are not responsible for the contents of any the mentioned website links or any link 

contained in a linked site. 

 

 

Author: Adel Mourtada 
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Executive Summary 
 
The primary objective of this research has been to explore retrospectively the impact of implementation 
of energy building energy codes (EBC), labels, and incentives in reducing space conditioning energy use 
in buildings in major regions of the world and especially in selected emerging countries. 

The report starts by offering a good understating of energy building code objective, typology and 
enforcement. The (geographical) scope of the study is presented. After it describes the different 
instruments available to policy makers for the implementation of the building codes, with a special focus 
on implementation and evaluation policy; some concrete examples from EU, USA and emerging 
countries are given to mark the difference or the similarity between them. A list of the main barriers to 
EBC implementation is given. Then it explains the different actors involved with their possible 
interaction. Detailed Ex-post evaluations of some cases are given, namely USA, China (base on city 
initiatives), Germany-kfW, Austria, Singapore, India, Jordan, Chile and Thailand.  A description of 
Enforcement and incentives is presented with a complete and clear energy building codes comparison 
worldwide. Best practices covering the following emerging country China, India, Singapore, Chile and 
Thailand are highlighted. 

In several countries, energy building codes fall under the jurisdiction of the regional states (examples: 

China, India). Different EBCs cover different regions or climatic conditions and different types of 

buildings, such as simple residential or multi-residential buildings and commercial or public buildings. In 

emerging countries the rate of implementation of EBC is very low in simple or social residential 

buildings.  

Implementing an EBC involves a network of institutional, professional and builders (example: Turkey). 

Even a well-designed mandatory EBC will not save energy if it is not followed (example: Egypt, Jordan). 

Penalties for non-compliance are an efficient tool for enforcement of EBC but not practicable in most 

emerging countries. 

The clear institutional set-up with clear mandate and adequate means (budget and personal), the level 
of training provided, and the effectiveness of compliance mechanisms (including control and evaluation) 
are all important indicators of the level to which the EBC is likely to be followed (examples : china, India, 
Chile, Thailand). 

In most emerging countries, While several policy instruments are being put in place, overall the 

progress with these to date is very limited largely due to: financial and capacity constraints and the 

time scales required to implement and give effect to policies (examples : South Africa, Egypt, 

Lithuania). 

Implementing of EBC in rehabilitation is subject to tenant‐owner conflicts (example: Turkey).  

Most of buildings owners in emerging countries don't have an adequate knowledge about energy 

efficiency and how to benefit from the technology in this regard. 

Most of emerging countries suffer from lack of implementation instruments and non enforceable 
institutional and legal framework. 

Although energy building codes are frequently used, their effectiveness varies greatly from country to 
country (high effectiveness in China, Turkey, Chile and India and very low effectiveness in Egypt and 
Jordan). 
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Integration of third-party professionals into its building code implementation and enforcement 

structure, resulting high design and construction compliance rates (example: Ningbo in India has 

effectively over 98% compliance rates). 

This study illustrates how energy efficiency can be improved through labelling or certification.  Green 

Rating systems seem to be an efficient tool for implementing EBC. Thailand shows a good experience by 

making Green Rating Mark mandatory. Also Turkey gives a good example of implementation of Energy 

Performance Certificate (ECP). 

When referring to the energy saving from implementation of EBC, this study uses the analysis of recent 

publications and data available but this information is partially available or not available in most of 

emerging countries. EBCs need to be better monitored and followed in all countries. 

Ten (10) selected case studies from emerging countries are presented: Chili, China, Egypt, India, Jordan, 

Lithuania, Singapore, South Africa, Thailand and Turkey. These examples may be able to show the way of 

policies which could be used to realize feasible energy saving in new buildings or renovation or 

refurbishment.  

As this research is based on compilation of existing studies some figures, tables or paragraphs might 

hence seem extracted from other reports. As we consider that these inputs are important and should be 

known by readers, we incorporate them mainly into boxes with reference to their sources. For more 

details regarding these elements the reader can go directly to the source. So hopefully readers and 

referenced authors will accept these inconveniences. 
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1. Introduction 
 
ADEME is coordinating a WEC technical service on Energy Efficiency Policies and Indicators for the 2013-

2016 rounds under the umbrella of the “WEC energy efficiency knowledge network”. This service is 

focused on the evaluation of energy efficiency trends around the world and the interaction between 

energy efficiency policies and energy efficiency performance of economies. It includes in particular a 

review of policies and measures based on a survey with WEC Member countries launched along the 1st 

semester 2015 and completed by 4 case studies of selected Policies and Measures (P&Ms). 

1.1. Energy Building Codes 
 
Energy Building codes (EBC) are minimum requirements for energy efficient design and construction for 

new and renovated residential and commercial buildings. A component of a complete set of building 

regulations that govern all aspects of the design and construction of buildings, building energy codes set 

an energy-efficiency baseline for the building envelope, systems, and equipment (see box 1). 

Today, mandatory minimum energy efficiency requirements in the form of building codes or standards 

exist in nearly all OECD countries. However, substantial differences persist between legislation of the 

states, regions and cities. Regulations for energy efficiency in buildings in developing countries, and 

especially in rapidly developing countries such as India, China and Egypt, seek to improve comfort and to 

reduce the dramatic increase in energy consumption in this sector with the economic capacity to install 

cooling or heating systems. Figure 1 shows the countries that already have a mandatory building code in 

place, and in which other countries EBC’s are becoming a common practice.  

 

Figure 1: Worldwide implementation of EE Building Codes (source: WEC EE P&M database1) 

In 2015, we found that 59 countries have some form of mandatory or voluntary existing Energy Building 
Codes and twelve countries had proposed standards. Primary data for the update was gathered through 
reports and websites; Information was organized into a database of information containing: (1) the 

                                                           
1
 https://www.wec-policies.enerdata.eu/world-overview.php#BC-residential  

https://www.wec-policies.enerdata.eu/world-overview.php#BC-residential
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status of Energy Building Code in each country; (2) basic provisions of existing EBC; (3) implementation 
and compliance; and (3) other issues related to EBC aiming at increase energy-efficiency in buildings. 
Coverage of the topics in the database depends upon the extent of available information. 
 
There  is  an  urgent  need  to  assist  fast growing  developing  economies  where  active  space heating 
and/or space cooling are normal practices and where the formal building  construction sector plays a 
large role in urban development. The plug in energy loads  of  buildings  and  related  energy  use  and  
efficiency,  such  as  those  of  appliances  and office  equipment,  can  be  addressed  over  time  and  
with  flexibility  and  well targeted policies and programs. But the built in energy loads such as those for 
space heating, space  cooling,  and  lighting are  intrinsically  related  to  building  design  and  
construction and are best (or must be) addressed during the design and construction process. 
 
Energy efficiency measures are most cost-effective when implemented at an early stage in building 

project development, from the design phase.  Thus, once a building is constructed, it is more expensive 

and complicated to reduce its energy consumption. That is why it has to be done from the early 

beginning. Energy efficiency requirements in building codes ensure that the energy efficiency measures 

are taken into account from the very beginning.  

This report is the development of the Case study on evaluation of thermal building codes in emerging 

countries. More precisely this evaluation compares the implementation of building codes in selected 

emerging countries over the world (see box 2). 

The WEC survey shows that building code is one of the most implemented energy efficiency regulations 

over the world. These policies have been implemented from many decades in OECD countries, as an 

answer to the first oil shock. Previous evaluations including by WEC and more recently by IPEEC in G20 

countries have demonstrated that the impact of these policies is important particularly in the long term 

due to the low but structuring rhythm of new constructions. These policies are still on the top of the 

agenda in OECD as it can be seen by the implementation of the European directive EPBD (see box 3). 

However many barriers still exist such as the lack of compliance or the lack of skills, especially when the 

building codes become more stringent. The situation in emerging countries is unfortunately less 

favorable despite many initiatives to implement building codes. Recently some important emerging 

countries have adopted building codes (e.g. China, India, Brazil, Thailand, Turkey, Egypt and Tunisia). 

One believes that the barriers encountered in OECD countries are rather similar to the ones of the 

emerging countries. However it is clear that the national circumstances in emerging countries may 

largely influence the conditions of implementation of this kind of regulation (lack of skills, lack of 

construction material etc.). Comparatively to OECD countries building codes in emerging countries are 

more implemented in the service sector and concern above all air conditioning rather than space 

heating. By experience we know that there are huge delays between the political decision to implement 

building codes and the real and concrete implementation. There is also some evidence that the level of 

compliance is far below the expectations. 

There is lack of available information on the rate of compliance with energy building codes, which 

reflects a general failure to monitor compliance in a systematic manner and to evaluate this existing 

policy measures. Infringements that occur can range from significant to minor, which also complicates 
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the task of estimating additional savings opportunities from enhanced compliance. However, indicative 

levels of non-compliance span approximately 25% for appliance programmes to 50% for building 

regulations. In some emerging countries (Egypt, Jordan) the level of compliance is very low because the 

lack of control.  

Box 1: Energy Building Code – an Overview 

Energy Building codes are minimum requirements
2
 for energy efficient design and construction for new and 

renovated residential and commercial buildings. A component of a complete set of building regulations that 
govern all aspects of the design and construction of buildings, building energy codes set an energy-efficiency 
baseline for the building envelope, systems, and equipment. 
Quite comprehensive in nature, the energy codes apply to: 

- Envelope : Wall, floor, ceiling, doors and windows 
- Heating, ventilating, and cooling systems and equipment 
- Lighting systems and equipment 
- Water-heating systems and equipment 

 
Building envelope 

Local climate plays a role in the energy code requirements for the material selection and techniques used to 
construct the building envelope. Code requirements specify the insulation levels in the floor, ceiling, and walls and 
are intended to seal the building against air leakage and moisture migration. The defined energy-efficiency levels 
of envelope’s components take into consideration heat loss and gain, depending on whether heating or cooling of 
the building is the predominant concern, and daylighting. Designers and contractors must make sure that the 
building materials are completed as specified for the building to comply with the code. 

Heating, ventilating, and cooling 

HVAC systems are composed of equipment that creates conditioned air or tempered liquid, conveys air or liquid 
through passageways (ducts and plenums) or pipes, and automatically regulates the amount to be conveyed via 
recirculation or exhausting. HVAC system efficiency can be improved by adding equipment that can convert 
delivered gas or electric power efficiently or by using economizers, which allow the automatic use of outside air or 
allow users to regulate space conditions. Energy codes provide minimum criteria for the size and the energy 
performance of HVAC systems and equipment, taking into consideration the energy demands of the building 
space. 

Lighting and electrical 

Energy efficiency for lighting is gained by using efficient sources of illumination, considering the number and 
location of lights throughout the space, and considering the control systems for appropriate operation. The energy 
codes provide minimum criteria to provide effective lighting control and electricity performance lighting system. 
Motor and transformer efficiency is also covered in this area. 

Water heating 

Water-heating energy efficiency depends upon water-heating equipment, delivery, and operational controls. 
Energy codes provide minimum criteria to effectively heat and deliver hot water. 

Renewable energy 

Enable the implementation of Energy efficiency measures and to the extent possible the use of renewable energy 
in the design of building construction. 

Compliance documents 

To allow flexibility and to encourage innovation, the Energy Building Code is performance-based rather than 
prescriptive - that is, it specifies the requirements for building work through functional requirements (describing 
the required outcomes) and performance requirements (the level to which those outcomes are to be achieved). It 

                                                           
2
 Jens LAUSTSEN,  ENERGY EFFICIENCY REQUIREMENTS IN BUILDING CODES, ENERGY EFFICIENCY POLICIES FOR 

NEW BUILDINGS, International Energy Agency, OECD/IEA, March 2008, 85 pages. 
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does not prescribe how buildings are to be constructed.  

The Energy Building Code is supported by Compliance Documents, which may  
- Verification Methods (tests and calculation methods by which a design may be evaluated for compliance 

with the Building Code), and/or  
- Acceptable Solutions (a prescriptive, low 'transaction' cost means of complying with the Building Code).  

Buildings built using the method described in a Compliance Document are automatically deemed to comply with 
the Code. They are sometimes referred to as 'cookbook' solutions, because they prescribe a 'recipe' for ensuring 
compliance.  

Alternative ways of building, known as alternative solutions, may be used if it can be shown that they meet the 
performance requirements set out in the Energy Building Code. 

However, some buildings aim for much higher efficiency standards and among these are: 
- Low Energy Buildings 
- Passive Houses 
- Zero Energy Buildings and Zero Carbon Buildings 
- Plus Energy Buildings 

Other types of buildings also aim at higher standards beyond the requirements in energy efficiency standards and 
buildings codes, for example, Green Buildings, Intelligent Buildings, Integrated Design, Sustainable Buildings or 
Ecological Foot Print. 

 
Box 2: Implementation, evaluation and impacts 

Implementation 

The implementation of the EBC is related to the set-up of the institutional and legal framework and the adoption a 
law that can regulate the enforcement of EBC with normal efforts. 

Enforcement mechanisms are such as permitting, compliance, inspection, penalties, incentives, or certification. 

Evaluation and impacts 

The evaluation of the impact of the EBC it involves data gathering about the current building stock, its energy 
consumption and the evaluation of building code compliance.  

 
Box 3: Energy Performance of Buildings Directive (EPBD)

3
 

The European Union recognised the cost-effective energy saving potential in the building sector and thus 
developed the ambitious Energy Performance of Buildings Directive (EPBD). The EPBD regulates both ‘passive’ 
measures for the building design and envelope, as well as the ‘active systems’, such as for heating/cooling and 
lighting. The EPBD introduced certificates which indicate the Energy Performance of the building as a numeric 
value, allowing for benchmarking. The certificates also include a list of cost-effective energy saving measures. 

After the first version, the update Directive raised the bar to a higher level by introducing the ambitious concept of 
nearly-zero energy consuming buildings, by including Renewable Energy systems. After 2020, this will be 
mandatory for all new constructions. The end responsibility of the implementation of the EPBD is usually with a 
national Ministry, like Housing, or Urban Development. The actual enforcement of the EPBD is delegated to local 
level through regulations and directives. Depending on the selected model, the local governments could engage 
private sector auditors, which are officially accredited, for the final enforcement. 

 

Energy efficiency requirements in building codes can ensure that the energy efficiency measures are 
taken into account from the very beginning, i.e. already at the building’s design phase (see figure 2 
below demonstrating the impact for energy efficiency in relation with time – green graph, adding to that 

                                                           
3
 https://ec.europa.eu/energy/en/consultations/public-consultation-evaluation-energy-performance-buildings-

directive  

https://ec.europa.eu/energy/en/consultations/public-consultation-evaluation-energy-performance-buildings-directive
https://ec.europa.eu/energy/en/consultations/public-consultation-evaluation-energy-performance-buildings-directive
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the blue line shows the necessary costs for the implementation of energy efficient measures in different 
construction phases) 
 
The objective of energy codes is to protect consumers, improve occupant comfort and business 
productivity, save energy and money. All together, this can result in potential large-scale carbon 
emissions reductions through reduced energy demand of buildings. 
 

 
Figure 2: Relation of EE impact and building phases (Source: WBSCD) 

 
Energy efficiency building codes (EEBC) can vary distinctively and are usually country-specific. However, 
they almost always include minimum energy efficiency standards for new buildings, which are divided 
into residential and non-residential buildings. For more developed countries with an older building stock 
also major renovations of existing buildings are tackled. 
 
How effective a EEBC can be, does not only depend only on its design and the regulation it 
encompasses, but also its enforcement and compliance as well as behavioral responses of the 
inhabitants have a got a huge influence on the success of the code. 
 

1.2. Compliance methods of building codes 
 
Based on national and local traditions, EE requirements can either be integrated in general building 
codes or standards for new buildings, or they can be set as separate standards for energy efficiency 
(envelope, lighting, HVAC, etc.). If the requirements are set as part of the general rules, their 
enforcement is usually also included in the general system for the permitting process4. 
 

                                                           
4
 R. Missaoui, Energy Efficiency Building Code Study, MED-ENEC, 45 pages, October 2012. 
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Many regulations started with requirements for the building shell. As the building’s envelope improves, 
regulation increasingly focuses on the energy efficiency of indoor appliances such as HVAC, lighting 
systems and domestic hot water. Very sophisticated EEBCs tend to include renewable energies, too, 
once all the efficiency measures are catered for. 
 
The objective should be to focus on the most promising energy efficiency measures where economic 
benefits are great and the enforcement is most likely to succeed in the given market conditions and 
construction “culture”. 
 

1.3. Different types of Energy Building Codes 
 
In order to compare building codes, the different types can be simplified into two basic forms. Building 
codes which are based on energy efficiency requirements for individual building parts - “EEBCs based on 
threshold values” - and the codes for which these requirements set the overall frames in order to 
calculate energy consumption - “Performance based building codes”. 
 

1.3.1. EEBCs based on threshold values 

 
The Prescriptive Method and the Trade-off Method are all based on standard maximum values for 
transmission (U-values), coefficients, energy efficiency values and similar values which can easily be 
compared. Whether trade-offs are possible will accordingly influence the level of the values. 
 

1.3.2. Calculation or performance based building codes 

 
The Model Building, Energy Frame and Energy Performance methods are all based on calculated energy 
consumption and all require calculation models and computer tools. The calculation procedures are 
normally set national, regional or local. These types of regulations have to be compared based on total 
performance or the total frame, but again climate conditions must be taken into account. 
 

1.3.3. The different methods have different advantages and disadvantages. 

 
U-value and efficiency based codes, in particular for the prescriptive model, is generally the easiest to 
understand for developers. Standard constructions and installations can be given which fulfil the energy 
efficiency requirements, and buildings can be constructed without calculations or the use of computer 
models. The prescriptive method develops standard solutions which have been evaluated in pre-studies 
as cost efficient. For flexibility reasons trade-off can be introduced which allow some freedom in 
selecting components and solutions to select a more cost-beneficial solution. 
 
With the energy frame, and finally with energy performance, these possibilities for flexibility and 
optimisation of costs for efficient solutions increase. Using the performance model requires computer-
based models and a deeper understanding of some of the principles. 
 



Relevant Issues and argumentations 
 

Case studies on evaluation of energy building codes in emerging countries |  17 

 

2016 

It is not easy to determine which type of code is best as it often depends on the actual experience in the 
country and the development of the construction industry. Often several types of energy efficiency 
requirements exist side by side as alternatives. 
 
Most countries have started with prescriptive values. When energy efficiency requirements increased 
and more elements included, trade-offs or an overall frame allowing adjustments of the individual 
values was required. Today, energy performance models and computer tools are being developed in 
many regions. International standardisation has been introduced with the aim of developing and 
harmonising models to calculate energy performance. At the same time, countries have decided to have 
several methods for compliance with norms which allow builders and developers to choose. This is 
especially the case for small residential buildings where it is recommended to make simple and 
comprehensive rules. 

2. Objectives and Scope 
 
The primary objective of this research has been to explore retrospectively the impact of implementation 
of energy building energy codes, labels, and incentives in reducing space conditioning energy use in 
buildings and the associated CO2 emissions in major regions of the world. 
 
We seek to achieve this objective by first reviewing experiences in the design, implementation, and 
enforcement of the three policies (EBC, Label, incentives) and policy packages5  in the different regions: 
the United States, the European Union, China, India, Southern and Eastern Mediterranean countries7 
(SEMCs), Singapore, Chile, Lithuania, South Africa and Thailand. These regions will produce over the 
coming decades on the order of 82% of CO2 emissions from building energy use in excess of emissions 
today8.  
 
The two developed regions (the United States and the European Union) differ importantly in the 
characteristics of their building stock and in the policies and institutions that underlie their efforts to 
reduce energy use in buildings. The others developing regions (China, India and SEMCs, etc.) differ from 
each other in current and future buildings, in the energy use of space conditioning, as well as their 
policies, institutions and numbers of trained building professional that influence building energy use. 
 
This review examines policies at the national and the regional level and assesses selected 10 case 
studies of measures implemented at the national or sub-regional level in emerging countries9. The 
combination of experiences in larger-scale (regional) policy implementation and smaller- scale 
(national/sub-regional) case studies forms the basis for identifying policies and policy packages that 
exemplify “best practices10”. 
                                                           
5
 By “policy packages” we mean the combination of two or more of the three policies considered in this report 

with each other (or in principle with other programs and policies), implemented concurrently in the same place. 
7
 Plan bleu 

8
 Mark Levine, Stephane de la Rue de Can, Nina Zheng, Christopher Williams, BUILDING ENERGY EFFICIENCY 

POLICIES: BEST PRACTICE POLICIES AND POLICY PACKAGES, BUILDING ENERGY EFFICIENCY POLICIES: BEST 
PRACTICE POLICIES AND POLICY PACKAGES,  Lawrence Berkeley National Laboratory (LBNL) and Global Buildings 
Performance Network (GBPN),   October  2012.  
9
 All case studies deal with experiences that have taken place over a five, ten or more year period so that there is 

information available about their performance. 
10

 The next section of this chapter describes how the term “best practice” is used in this report. 
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The selected 10 case studies are: Chili, China, Egypt, India, Jordan, Lithuania, Singapore, South Africa, 
Thailand and Turkey.  
 
The Intergovernmental Panel of Climate Change (IPCC) notes in its mitigation assessment that for the 
GHG emission reductions sufficient to limit global temperature rise to ~2°C, a deep, dramatic emissions 
cut is required. This translates into a need to reduce energy use dramatically. Two factors make 
buildings pivotal in efforts to achieve such deep cuts: emissions from energy use in buildings are growing 
faster than in other sectors, and the building sector has the most potential, compared with industry and 
possibly transportation, to use policies and technologies to cost effectively reduce energy growth. 

3. Supporting Policy Measures 
 
The energy efficiency building code needs supporting policy measures, “carrots and sticks”, to achieve a 
holistic EE strategy. This means incentives to promote specific measures and penalties for non-
compliance need to be in place. Rejecting a building or occupancy permits for non-compliance can be a 
“stick”, while tax reductions on efficiency products can be an incentive. Enforced regulation works as 
“stick” while financial measures are the “carrot”, an incentive for compliance (table 1). 
 
Table 1: Examples of supporting policy measures to Energy Building Codes 

Type of Policy Type of measures Example 

 
 
 
Regulation 
 

 
Mandatory standards, i.e. the 
building code 

EEBC elements: 
- U-value for building materials 
- HVAC efficiency standard 
- Energy Performance Standards 

Mandatory information systems - labelling 
- meters 

Mandatory verification - energy audits 

 
 
 
Monetary 
incentives 

 
 
 
Financial incentives 
 

- grants for energy efficient building projects 
- subsidised technologies 
- special loans (e.g. low interest) 
- energy price reforms ( reducing 
the payback of efficiency measures) 
- VAT reductions on efficient 
appliances 
- tax reduction for EE buildings 
(label above Code) 
- eco tax on electricity consumption 

Voluntary agreements Voluntary cooperation - producers (e.g. of household 
appliances) commit to EE targets 

Communication/ 
awareness  

Information (see box 4) One stop shop: 
- EBC launch events for relevant 
stakeholders 
- brochures on the code,  
technologies and benefits 
- trainings for architects, the 
construction sector and public 
servants 
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Box 4: Information & Information systems 
• Information related to specific actions creates insights and knowledge, and helps to reduce complexity and 
increase awareness: These activities can be officially promoted, supported or even required but do not necessarily 
have to be paid by the government. 
- Checklists, software tools, trainings etc. support professionals to keep up with new regulations and technology 
development; 
• Information systems: certificates and ratings systems inform building owners and professionals and raise 
awareness for saving potential. Several countries use certificates of compliance of energy efficiency requirements 
for new buildings, including many European countries, Japan and Australia. As emerging country, Singapore use 
the mandatory Green Mark Rating system  to certify compliance with EE requirements.  

 

3.1. Enforcement 
 

Stringent enforcement is essential to ensure that new buildings are fulfilling the EBC requirements 
(figure 3). Case studies show that in some emerging country (ex. Jordan, Egypt) enforcement is not 
rigorous and the impacts of the EBC are negligible.  Strict checks during construction permitting and 
construction phase are needed to verify the implementation of the EBC (Turkey is a good example). 
Penalties for non-compliance secure energy savings during operation of the building (cost-) effectively. 
Thailand and Singapore can be reference in this case but most of the studied emerging countries don’t 
apply any penalties for non-compliance.  
 

 
Figure 3: Implementation process’ options of EBC 

Permitting ensures EEBC compliance. The permitting process needs to be simple and clear to avoid 
confusion and in order to limit costs for both the administration and the building owners. Including the 
EEBC enforcement in the general building permitting process avoids additional costs for paperwork. It 
also helps to integrate EE with other building elements such as safety, which creates economic 
efficiency. In addition, transparent and fair procedures for compliance assessment through clearly 
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outlined enforcement methods (e.g. frequency and scope of checks) support acceptance of such 
schemes. Since the certification is based on the monitoring process, data on occasions of non-
compliance can already be gathered. 
 
Different actors can be in charge of the Energy Building Code enforcement (table 2, 3 and 4). 
 

Box 5: Penalties for non-compliance 
For example: In Belgium / the Flemish region fines are set for the owners (builders, constructors or installers), who 
fails compliance. This fine is based on the failure in u-values x the surface area. For example, a one family house 
with non-compliant glazing was fined €2,500. 

 

Box 6: Declaration of Energy Efficiency before the construction 
In Portugal and Denmark the building’s energy efficiency must be declared before the building is constructed. This 
can be done by the architect or the contractor. After construction, a certificate is to be issued by independent 
consultants including a review of the self-declaration. If the building fails to comply with the regulations, the use of 
the occupancy permit needed to use the building can be rejected, until an adequate efficiency level is 
accomplished. 
In Denmark all new buildings are inspected by an independent consultant, who makes calculation based on the 
self-declaration of the building used for the building permit, and a visual inspection on site which checks the actual 
insulation, glassing and installed products. Occupancy of the building can only occur once compliance with the 
building codes is validated. 

 
Table 2: Different actors can be in charge of the Energy Building Code enforcement 

State Agency Third party Self-certification 

Characteristics - Government agency / local 
authority responsible for review 
of plans+ on-site inspections;-  

Issues building and occupancy 
permits 

- A (Private) third party is 
responsible for (partial) reviewing 
and/or inspection (usually some 
sample checks by govt.) 

 

Builder/architects provide 
compliance statement to 
owner/government (some 
sample checks of statements 
by govt.) 

 

Input needed Trained public sector staff  Trained and certified third party 
staff 

Budget for site supervision, 
knowledgeable builders and 
owners; energy labels and 
building certificates 

Costs Medium – covered by the state 
and project owner 

Higher for the project owner Low – or not visible as it will be 
included in the engineers fees 
or construction cost 

Risks Low, provided funding for 
building permitting and on site 
verification processes is 
adequate. 

Unpredictable timeframe for 
approval process 

Medium 

 

 

Quick, and clear process 

 

High if executing and 
supervising parties 

are not regulated, lower if 
builder/ 

architect is regulated in an 
association, 

Quick, and clear process 

Examples Prevailing option in the MENA 
region 

France, Mexico, some in UK, USA Germany 
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Table 3: Government Roles in Codes Process 

 
 
 

Table 4: Parties Responsible for Compliance Checking 

 
 

Bellow some examples of good or poor practices from emerging countries: 
 
Egypt: The enforcement rate of building codes is still very low. The new building law of 2008 has created 
a scheme to include the BEC in the licensing process, but by itself will not solve the enforcement 
problem. 
 
Chili: Thanks to the mandatory implementation of energy efficiency standards for new residential 
buildings since the beginning of the new century, the Chilean experience is a pioneer in the Latin 

Governance Level Roles and Examples

National
Develop codes and provide training and resources
Ex.: Australia, Canada, India, Mexico

Develop and adopt codes, provide oversight, 
coordination and training
Ex.: China, France, Italy, Japan, Russia, South Africa, 
Spain, Turkey, UK

Region/State/Province
Adopt codes; adapt the national code to state 
requirements, provide technical guidelines, support 
accreditation
Ex.: Australia, Canada, China, Russia, United States

Local Jurisdiction Enforce Codes (almostall countries)

Design Phase

Local government
Ex.: New Zealand, 
Spain, United States

Construction 
Phase

Local government
Ex.: Australia, 
Canada, India, Spain,
United States

Third party
Ex.: China, France, 
Singapore, Russia (may 
involve some review by 
local government)

Third Party
Ex.: China, France, 
Germany, Italy, South 
Africa (may include 
some 
oversight/inspections 
from local government

National government 
institute
Ex.: South Korea

None
Ex. New Zealand, 
Russia, Indonesia
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American context. According to the World Bank in Latin America, in addition to Mexico, Chile seems to 
be the most proactive country with regard to building energy efficiency. 
 
Turkey: Municipalities check projects regarding Code compliance, as well as verification and 
enforcement of thermal regulation. Construction inspection companies control Code compliance during 
construction phase of residential and commercial buildings. The Ministry of Environment and 
Urbanization controls the code compliance during construction phase for public buildings 
 

3.2. Evaluation 

 
Regular evaluation of the policies helps to identify success factors and ineffective elements. The 
evaluation of the EEBC achievements needs to take place regularly (every 3-4 years). The results of the 
evaluation need to be compared to the set targets. Based on the evaluation’s outcome ineffective parts 
are to be adjusted, or going through the policy design cycle again. 
 
 Monitoring process 
 
The following some key steps help to set up the monitoring process: 
1.  Look for existing studies concerning the building stock, building codes etc., review them and build 

upon their findings 
2.  Conduct a compliance survey.  
I.  Potential target respondents: 

- Code officials 
- Contractors 

II. Potential subjects for the interview 
- Enforcement practices (awareness of) 
- Perceived Barriers 
- Potential solutions and current best practice 

III. Potential means 
- Telephone interview 
- Online questionnaire 
- Targeted mailing 

3.  Evaluate enforcement results (e.g. building permits and on-site inspection reports if available) 
4.  Consider the local conditions – what is a typical challenge in local construction and how has it been 

dealt with in the EEBC case? 
 

Assign an independent institution for the evaluation process 
 
To ensure neutrality, an independent institution, which is not in charge of any other policy cycle steps, 
should monitor the evaluation process. Ensure that all necessary data is available; create  
communication channels between verification and evaluation entities for data sharing. 

 

Evaluate and Report – inform to take action Regular reporting 
A summary of the findings should be submitted regularly (e.g. half yearly) to the government institution 
in charge. 
 
Change / amend policies according to results 
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Already at earlier stages it should be ensured that policies can be changed and reviewed according to 
the evaluation results. Evaluation of EBC is needed for future upgrading of energy performance of 
buildings. 

4.  Barriers to implementation 
 
Several organizations throughout Europe and other regions reported barriers of particular relevance to 
their countries in literature developed over the past decades. Despite some excellent initiatives to 
improve the energy performance of buildings in emerging countries, it is clear that a multiplicity of 
barriers is severely limiting the achievement of the full potential11. A combination of barriers is 
responsible for the low implementation of EBC (figure 4).  
 

 
Figure 4: Barriers to implementation of EBC (source: BPIE) 

Even a well-designed mandatory EBC will not save energy if it is not followed (example: Egypt, Jordan). 
Implementing an EBC involves a network of institutional, professional and builders (example: Turkey). 
Any person or group involved in a building’s development, design, and construction process can affect 
its final energy use, so there are an almost unlimited number of opportunities for the building to comply 
with or deviate from the EBC’s recommendations. The power of the implementing agency, the level of 
training provided, and the effectiveness of compliance mechanisms are all important indicators of the 
extent to which the EBC is likely to be followed.  

 
Agencies involved. In most countries EBC represents a new addition to the set of regulations pertaining 
to buildings, although in some they are treated as a new addition to energy policy. Most of these 

                                                           
11

 Marina Economidou et al., Europe’s buildings under the microscope: A country-by-country review of the energy 
performance of buildings, Buildings Performance Institute Europe (BPIE), 132 pages 2011. 
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agencies are branches of governmental institutions that control over some aspects of construction or 
other kinds of building standards. Some countries implement their EBCs through organizations 
principally concerned with energy issues. In Colombia, electric utilities are slated to encourage 
compliance; in Thailand it is the Department of Energy Affairs. Pakistan and the Philippines put their 
energy standards under the auspices of broader public works programs, and England implements 
standards through a department that also covers the environment and land use planning. In Jordan a 
‘codes Enforcement Office - EO’ has been established as a department within the Ministry of Public 
Works and Housing. Some other countries, such as Jamaica, put their bureau EBCs in charge and other 
agencies help implement. In countries where the EBCs are voluntary or proposed, like Lebanon and 

Malaysia, no agencies have yet been designated to implement the policies. 
 
Training. In most countries, EBCs call for changes in conventional construction practice. Architects and 
engineers who know how to design safe, sturdy, and attractive buildings may not know how to 
incorporate energy-efficient measures. Most countries have training programs including written 
guidelines and example calculations. Almost all of these countries also organized seminars, conferences, 
or workshops on the topic. But usually these training tend to be focused on introducing the standard 
rather than providing ongoing support for its use. 

 
Compliance. Mandatory and voluntary standards often have mechanisms to encourage compliance. 
These mechanisms can fall anywhere in the spectrum between a positive incentive (builder/owner gains 
a reward for meeting or exceeding the EBC) and a penalty (builder/owner pays a price for failing to meet 
requirements). Because every step in the construction process offers an opportunity for compliance 
with (or deviation from) recommendations made in an EBC, compliance mechanisms (alone or in 
combination) can apply at different stages in the construction process, from the initial design to the final 
commissioning. The checking methodology adds an additional dimension to the complexity of 
compliance. France, for instance, has four levels of design compliance methods for the residential sector 
alone, with a different amount of computer modeling required for each. 
 
Most countries’ compliance procedures occur in the design phase, some of them the perform checks 
during construction, and about fewer after construction has been completed. Certification or approval is 
the ultimate form of compliance procedure, like for example in Belgium, Czech Republic, the 
Netherlands, Romania, and Thailand, will exact a penalty if requirements are not met. Incentives are 
even rarer. 

 
Assessments. Given the difficulty of assessing the level of compliance, assessments of the impact from 
EBCs are few and far between. Most of countries indicated that a systematic assessment of the EBCs’ 
energy-saving potential had been completed, and only a handful of these countries reported reference 
information for published results.  
 
Studies of measurements of energy savings in actual buildings complying with the EBCs were fewer. The 
least amount of effort has been spent on the cost effectiveness based upon actual costs incurred and 
measured savings achieved. 
 

4.1. Barriers to implementation in selected emerging countries  
 
Jordan 
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Most of buildings owners don't have an adequate knowledge about energy efficiency and how to benefit 
from the technology in this regard. While designers mostly focus on architectural prospects without 
much consideration to energy efficiency, and contractors aim to lower build cost and are reluctant to 
cope with time consuming energy efficiency constraints. Building owners think that adapting energy 
efficiency measures will increase the cost of their buildings so they tend to cut corners and try to reduce 
their cost as much as possible. 
 
Egypt 
 

There are different barriers to achieve the energy efficiency policy in buildings in Egypt and these 
include the followings: 
O  Technical: 

- Lack of sufficient capacity building for quantitative analysis of energy use in buildings. 
- Lack of awareness for all stakeholders involved the energy efficiency field efficiency aspects. 
- Lack of records and data about energy for simulation and evaluation.  

O Institutional: 
- Lack of integrated governmental coordination in the fields of action plan for implementation of 

EBC. 
- Lack of evaluation and monitoring mechanisms to evaluate the rate of implementation of EBC. 
- Lack of governmental support to energy efficiency programs. 
- Lack of sufficient technical capacity in public sector.  

O Economic: 
- Lack of financing systems. 
- Subsidies in electricity. 

O Social and cultural: 
- Social resistance for implementation EBC. 

 
Turkey 
 
There are tenant‐owner conflicts especially in rehabilitation of existing buildings. 

India 
 
The effort to develop ECBC-compliant local by-laws is the most important obstacle facing building 

energy efficiency efforts in India. Although several states are purported to already have such by-laws, 

there is little public documentation of these accomplishments. 

 
Lithuania 
 
The Lithuanian Housing Strategy for Multi-Apartment Buildings Renovation Program attracted 
commercial banking sector loans alongside state subsidies—which, although initially rising from 15 - 30 
percent to 50 percent, could not be sustained. In addition, commercial banks were not keen to take risks 
and issue renovation loans from their own resources. 
 
South Africa 
 
While several policy instruments are being put in place in South Africa, overall the progress with these 
to date is very limited largely due to: 

- Financial and capacity constraints. 
- The time scales required to implement and give effect to policies. 
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5. Description of the institutional aspects  
 
Legal Framework 
 
The law text functions as the overall framework, or umbrella, which sets the general conditions, 
competences and jurisdiction, and provides the legal security. Frequent changes in the legal framework 
should thus be avoided since that makes the investment climate unstable and therefore risky. Directives, 
or decrees, under the law text, provide the technical standards and specifications. Over time, these need 
to be changed due to technology and material developments or because the next phase in the 
implementation strategy has been reached. The flexible formats are important to keep the EBC up to 
date, without going through the complete legal endorsement procedure again, a process that consumes 
time. 
 

Institutional Set-Up 
 
Only when institutions have clearly assigned responsibilities, they will take action and ownership for the 
development, implementation or enforcement of the EBC. Therefore institutional competences and 
responsibilities have to be identified and assigned very clearly. Generally speaking there are three 
models of potential institutional set-up: 
1. Government: Everything is handled within sub-departments of the government body. 
2. Third party: External consultants or private sector companies are commissioned to develop and 
implement a building code, including the enforcement and monitoring (see box 7). 
3. Mixed model: E.g. the policy process is developed by government departments, but monitoring is 
managed by external consultants. 

 

When a central institution is in charge of the development and implementation of the EBC the result is 
better. The map of the institutional set-up will look different in each country (figure 5). 
 
Lack of institutional set up for implementation enforcement of EEBC and /or absence of a clear mandate 
and adequate means (budget and personnel) are a main implementation barrier of EBC.  This goes 
together with lack of implementation instruments and the non enforceable institutional and legal 
framework. 
 

Box 7: Involving Third-party Inspectors
12

 
Given the limited capacity and human resources available in the state and local governments, involving third-party 
inspectors could rapidly expand the capacity for plan reviews and implementation more broadly. Carefully thinking 
through how to involve third-parties can guarantee a fair process. For example, there could be multiple checks and 
certification requirements for third-party inspectors, and the government should make the final approval when 
third-party inspectors are used in the project. In addition, certain credentials are also required for third-party 
inspectors. 
Third-party inspectors should meet minimum qualifications to ensure they have enough understanding of EBC. 
Another minimum qualification would be to require all inspectors to be licensed architects or engineers or to have 
an undergraduate degree in a construction related field. This would ensure that the applicants have at least a basic 
understanding of Energy Efficiency and construction. 

 

                                                           
12

 S Yu, E Makela, M Evans, J Mathur, “Recommendations on Implementing the Energy Conservation BuildingCode 
in Rajasthan, India”,  US Department of  Energy and Malaviya National Institute of Technology Jaipur, Report PNNL-
21054, February 2012. 



Relevant Issues and argumentations 
 

Case studies on evaluation of energy building codes in emerging countries |  27 

 

2016 

 
(Source: MED-ENEC) 
 

Figure 5: Map of Institutions responsible for different EBC implementation activities 

6. Ex-post evaluation 
 
The ex-post evaluation will address for examples the following questions (see box 8): 
- Objectives achieved? 
- How and why? 
 
In terms of impacts and Cost/Benefits analysis of policies and measures of the package or others 
quantitative or qualitative policies impacts. 
 
For identified measures we identified practice cases for which it is possible to evaluate: costs, net 
impact, target achievement, critical indicators and side effects. 
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Box 8: Evaluation process 
Impact evaluations. Determine the impacts (usually energy savings) and co-benefits that directly result from the 
implementation of the measure. 
Process evaluations. Assess how efficiently the energy building code was or is being implemented. 
Market effects evaluations. Estimate an energy building code’s influence on encouraging future energy efficiency 
projects because of changes in the market place. 
Cost-effectiveness analyses. Typically seen as an extension of impact evaluations, but may also take into account 
market evaluation results considering market penetration over the expected lifetime of the measures. 

 
Recent work assessing policy effectiveness for energy efficiency in buildings has emphasized that 
although energy standards for buildings are frequently used, their effectiveness varies greatly from 
country to country13. Koeppel & Urge-Vorsatz note that effectiveness of energy standards may be 
particularly low in developing countries, given difficulties with enforcement and even corruption. Even 
in developed countries, the estimated savings from energy codes range from 15-16% in the US to 60% in 
some countries in the EU. These authors and other proponents of market transformation stress that a 
combination of policy instruments (regulatory instruments, information instruments, financial/fiscal 
incentives, and voluntary agreements) is the key to achieving real reductions in the building sector.  
 
In the following sections are presented countries case’s evaluation (from developing and emerging 
countries) to give a global figure and material for comparison. 
 

6.1. US case’s evaluation  
 
A task force led by the Institute for Market Transformation (IMT) found that every dollar spent on code 
compliance and enforcement efforts returns six in energy savings14. This makes the insurance industry a 
major advocate for stronger codes. They realize the increasing intensity and frequency of weather 
events caused by our changing climate is a threat to their business model if structures of all kinds are 
not built more resiliently. From the homeowner’s point of view, increased resilience increases the 
chances of a home being insurable at a reasonable price.  
 
The 2012 President’s Hurricane Sandy Rebuilding Task Force was charged with the development of 
guidelines and recommendations of how to direct more than $20 billion in federal funding for 
infrastructure recovery and resilience. One of the recommendations is for states to use the most current 
building codes saying that “using the most current code ensures that buildings and other structures 
incorporate the latest science, advances in technology and lessons learned . . . These codes help ensure 
that more resilient structures are built and that communities are better protected from all types of 
hazards and disasters . . . “  
 
Current Energy Codes for Lower Energy Bills and Improved Comfort - Energy efficient construction 
helps ensure comfort and cost savings. A study of the incremental construction costs and the energy 
savings of single-family homes in Illinois built to the 2012 International Energy Conservation Code (IECC) 
by the Building Codes Assistance Project (BCAP), and ICF International found that new home buyers will 
pocket between $9,780 and $11,100 in net energy savings over the mortgage term. With electricity 
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 Koeppel & Ürge-Vorsatz, 2007. 
14

 Ellen Vaughan The Value and Impact of Building Codes 
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costs projected to increase at or above the cost of inflation, the benefits of these improvements 
increase over time. Energy efficiency does not always cost more.  
 
Better, smarter design and construction can cut first costs as well as operating costs. The BCAP/ICF study 
also found the 2012 IECC presents opportunities to reduce the size and cost of HVAC equipment as a 
result of a tighter building envelope. For example, for a “typical” house in Climate Zone 4, builders are 
able to reduce the cooling system capacity from 61,500 kBTU/hr to 49,500 kBTU/hr15, or from 5.125 to 
4.125 tons. This reduction in air conditioner capacity can result in first-cost savings of one ton, which is 
expected to save approximately $815 for each new house. Taking into account both incremental costs 
and savings, this study estimates net incremental costs for Climate Zone 4 will range from $958 to 
$1,775, depending on which wall construction type builders select. 
 
Environmental Benefits - Of course, the related reduction of greenhouse gas emissions brings 
substantial societal benefits, which makes these improvements even more beneficial. Mayors, insurance 
executives, building professionals and consumers have joined the chorus supporting low-energy 
buildings that reduce carbon emissions. The U.S. building sector’s disproportionate consumption of 
energy makes energy codes a relatively low-cost, high-return way to reduce the U.S. carbon footprint.  
 
The many challenges to public health and safety and environmental sustainability in our increasingly 
complex global society call for a holistic approach to public policy development and business models, 
including how we construct buildings. Thoughtful consideration of “performance goals” prior to taking 
action is important for budget planning and for establishing priorities, such as: public health and safety; 
protection of ecosystems and the important functions they serve; accessibility and mobility for all 
citizens; affordable housing; and economic sustainability. Implementation of new policies and practices 
should start by identifying the intersections and synergies that will achieve the performance goals 
(which may change) in the most responsible and cost-effective way possible. 
 

6.2. Germany’s case evaluation 
 
The subsections below describe lessons learned from the KfW program in Germany. 
 
The German KfW Program 
 
Germany took advantage of the existence of the KfW development bank, using it as a vehicle to support 
high-efficiency new construction and building renovation. As was the case in other European Union (EU) 
member states, the EU’s carbon dioxide (CO2) emissions reduction and energy-saving targets, including 
a raft of energy-saving directives, provided much of the impetus for Germany’s KfW program. 
 

The key to KfW’s success is the recognition that investment in energy-‐saving measures provides a net 
benefit to the government. Rather than considering subsidies as a drain on public resources, the 
German government takes a holistic perspective, and the stimulus provided through loans and grants 
pays for itself more than four times over, as a result of additional tax income resulting from the 
efficiency improvements as well as reduced social costs in the form of increased production of energy-
saving materials and the associated employment that this industry generates. 
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Although other countries might not have an equivalent to the KfW development bank, this program can 
be replicated. The renovation of the existing global building stock that is necessary to reduce energy use 
and GHG emissions will require substantial investment that can only be provided by the private sector. 
Using the model of the KfW program, governments can provide the incentives to leverage private 
investment by: 

- Providing a framework for improving building energy performance through a combination of 
progressively tighter minimum efficiency standards, financial incentives such as those delivered 
through KfW, and supporting measures to build capacity and raise awareness; 

- Devising loan/grant schemes of sufficient scale and lifespan that they become part of the 
recognized infrastructure of the country/territory; 

- Reducing risk (and hence financing costs) by providing a clear framework for the program, 
including certification of experts to assess and implement the investments, as well as providing 
guarantees for the products installed; 

- Enabling building owners and investors to borrow at below-‐market rates for investments that 
have a high energy-performance rating; 

- Weighting incentives against investments that achieve the deepest retrofits and thus deliver 
maximized savings; 

- Working with lenders to leverage their contacts with individuals and businesses; 
- Taking a holistic view of the net impact of incentives on public finance, i.e., factoring in tax and 

employment benefits from increased investment in the building stock; 
- Increasing the visibility of the higher property values of high-energy-performance buildings, 

thereby further strengthening the economic case for building owners/investors (this feature was 
not part of the German KfW scheme). 

 
Indicators of Best Practice from the Austrian Approach 
 
Within Europe, Austria18 has one of the most proactive and comprehensive approaches to reducing 

energy use in buildings, which has resulted in significant energy-‐efficiency improvements during the 
past 20 years. However, despite the success of Austria’s historic programs and initiatives, the rate of 
improvement needs to dramatically increase if the national objective of eliminating fossil fuel use in the 
buildings sector is to be realized. The new energy strategy adopted by the Austrian Council of the 
Ministers in 2010 targets a 3% annual retrofit rate for the building stock by 2020, up from the current 
rate of 1%. As a move toward this goal, the government introduced several new housing and 
construction measures. Given Austria’s federal structure, these measures will be delivered regionally 
through a formal agreement between the federal government and Austria’s states (Länder)19. Public 
procurement guidelines include ambitious standards for new buildings and retrofits. Meanwhile, higher 

thresholds for obtaining housing subsidies were introduced for single-‐and multi-‐family buildings to 
accelerate the phasing-out of oil heating and to improve energy efficiency in building renovation 
through new regulations on space and water heating. The government measures focus on heating and 
insulation measures in buildings built between 1945 and 1980. For new buildings to qualify for subsidies, 
single-family buildings will be expected to meet an annual threshold of 36 kWh/m2; multi-family 
buildings will have an annual threshold of 20 kWh/m2. Furthermore, the 2011 budget included €100 

                                                           
18

 http://www.climatepolicytracker.eu/austria  
19

 The Federal Constitutional Law allows treaties or agreements between the federation and the Länder or among 
the Länder on matters within their respective spheres of competence. There have been many such agreements 
related to energy efficiency 

http://www.climatepolicytracker.eu/austria
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million for thermal renovation of buildings: €70 million for private households and €30 million for 
businesses.  
 
Although Austria’s focus on improving the energy performance of buildings predated its accession to the 
European Union in 1995, the country’s program is now to a large extent based on implementing the 
suite of EU Directives that target improving energy efficiency. Nonetheless, the Austrian government 
continues to aim for its long-term goal of a fossil-free building sector by 2050, continuing Austria’s 
leading role in cutting GHG emissions from buildings. Of particular note is Austria’s leadership in the 
construction of very-low-energy buildings. 
 
Lessons learned 
 
Although the EU case studies highlighted here differ in the ways in which they save energy in buildings, 
they are all significant initiatives supported by national institutions with reinforcement by EU legislation. 
EU legislation on energy saving in buildings is increasingly the most significant driver of efficiency 
improvements in new buildings. 
 

6.3. Emerging countries’ cases evaluation 
 
Chile 
 
Several real estate companies mention to be innovating in their projects through the implementation of 
double-glazed windows instead of single-glazed windows; furthermore, in terms of materials and 
technical insulation of exterior walls, they mentioned that they were innovating through the application 
of insulating material on the outside face of the walls. 
 
The private housing market is a highly competitive market, so there is a constant quest for 
differentiation strategies. The managers of real estate companies seek better market positioning 
through product innovation. 
 
Moreover, the success of the information instruments, like CEV, in raising homeowners’ awareness on 
the dwelling energy performance is yet to be seen. Nevertheless, there are a large number of housing 
units without the adequate thermal insulation, because before the implementation of the NRT there 
were no regulations that required meeting the minimum thermal resistance in the envelope. 
 
According to the Corporaciốn de Desarrollo Tecnolốgica (CDT), by 2010 74% of dwellings were not 
entitled to any thermal requirement, which represents all dwellings built before 2000. Moreover, only 
19% of the building stock, the dwellings built between March 2000 and February 2007, comply with the 
First Stage of Thermal Regulation (CDT 2010). Therefore, there is a large share of the existing housing 
stock that does not comply with any stage of the NRT; these dwellings may improve their thermal 
insulation with the support of subsidy programs held at the AChEE. 
 
India 
 
India’s GRIHA (Green Rating for Integrated Habitat Assessment) and the LEED green building rating 
systems are the most popular building labelling systems in the country. Both rely on ECBC guidelines to 
assess a building’s energy efficiency in the commercial sector. Between the two, the GRIHA system is 
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more closely linked with typical India building operational characteristics such as significantly reduced 
demand for cooling. The national government and several state governments support GRIHA, with four 
states requiring GRIHA rating for government buildings and the national government requiring GRIHA 
compliance in all new national government buildings. 
 
The BEE’s Star Rating System evaluates buildings based on operational energy use and is the only 
energy-use-specific building label used in India. 
 
LEED buildings are still more costly than regular buildings. However, despite high costs, LEED received 
strong initial support and, in 2010, India ranked second in LEED-registered building floor space only to 
the United States. LEED has registered more than 1.1 billion m2 of LEED building projects until 2013. 
 
ECBC is having a positive effect. Commercial buildings certified for energy efficiency now account for 
1.2bn square feet (about 111m square meters) of space. Although experts say the true impact of the 
ECBC’s implementation may be greater because some building owners are willing to simply secure 
energy savings rather than going through multiple procedures to become certified. 
 
Singapore 
 
The number of green buildings in Singapore has grown exponentially, from 17 in 2005 to more than 
2,100 in 2014. This translates to about 62 million square meters of gross floor area (GFA), equivalent to 
25% of the total built-up areas in Singapore. Approximately 10 percent of those achieved a Platinum 
rating. 
 
Certified Green Mark buildings are required to be re-assessed every three years to maintain the Green 
Mark status. New buildings certified will subsequently be re-assessed under the existing buildings 
criteria. Existing buildings will be re-assessed under the existing buildings criteria.  
 
This is contributing to a large market transformation in building sector promoting sustainable design, 
construction and operations practices in buildings. 
 
Singapore pledged to reduce its greenhouse gas emissions by 16 percent below business as usual levels 
in 2020, under the UN Framework Convention on Climate Change. The reductions focus on the building 
sector, which is expected to contribute 13.8 per cent of 2020 emission levels, due to increasing demand 
for commercial space and more intensive use of space. In 2009, Singapore set a goal to improve its 
energy intensity by 35 percent from 2005 levels by 2030.  
 
An evaluation of 20 retrofit buildings accomplished in conformity with the Green Mark showed a 10-20 
% energy saving in comparison with the situation before improvement. 
 
Turkey 
 
According to data from the Ministry of Environment and Urbanization of Turkey, from 2011 to 2014, a 
total of 287,992 certificates of Energy Performance were obtained (12% of new building constructed 
during this period and 1% of the building stock). 
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IZODER, Association of Thermal Insulation, Waterproofing, Sound Insulation and Fireproofing Material 
Producers, Suppliers and Applicators, established in 1993 and has now 215 members thanks to the 
expansion of insulation market due to the enforcement of the TS825. 
 
Heat insulation is implemented in 200.000 new buildings and 200.000 existing buildings every year 
(which represent 1.4% of the building stock). 
 

6.4. China’s Case evaluation 
 
We describe two best practice case studies for China: comprehensive approaches at the provincial or 
municipal level of government and local building energy codes20. 
 
Comprehensive Building Efficiency Policy Approaches 
 

Beijing’s success and leadership in implementing wide-‐ranging building efficiency policies have 
resulted in substantial savings over the 11th FYP21, including: 

- 20.6% reduction in average hating energy intensity per square meter 
- 21% of total residential building stock meeting the more stringent local building code 
- 1.62 million m2 of certified green buildings 
- Retrofits completed for over 140 million m2 of residential and commercial buildings 
- 18.2% of annual new construction has integrated renewable technologies 

 
Altogether, Beijing’s ambitious policies on the green buildings labeling program, building integrated 
renewable technologies and energy efficiency retrofits could result in substantial energy savings on the 
order of saving 10% of the city’s total annual energy consumption over five years. 
 
Ningbo has taken a carrots and stick approach to promoting building efficiency. Ningbo has effectively 
integrated third-party professionals into its building code implementation and enforcement structure, 
resulting in average design and construction compliance rates of over 98%. Ningbo has also offered total 
financial incentives of 155 million Yuan (USD $23 million) to develop 50 to 100 building renewable 
demonstration projects over only two years. 
 
China: Leading Local Building Energy Codes 
 
The consistent development and revision of more stringent building energy codes in Tianjin and Beijing 
have resulted in significant energy savings. In Tianjin, more stringent heating intensity reductions 
adopted in 2004 and 2007 have saved 870 GWh, or 0.2 Mtoe annually with relatively short simple 
payback of 5 to 7 years. In Beijing, full implementation of more stringent building codes adopted in 2012 
is expected to save 1.72 Mtce and reduce 4.76 Mt CO2 emissions by 2015. 
 
New Low Energy Commercial Buildings 
 

                                                           
20

 BUILDING ENERGY EFFICIENCY POLICIES: BEST PRACTICE POLICIES AND POLICY PACKAGES • OCTOBER 2012 
21

 LBNL (2010) Assessment of China’s Energy-Saving and Emission Reduction Accomplishments and Opportunities 
During the 11th Five Year Plan. Lawrence National Berkeley Laboratory, US, china.lbl.gov/publications/the-ace-
study \. 
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Three examples of newly constructed or recently retrofitted commercial buildings demonstrate the 
enormous – and often cost - effective - energy savings potential of properly designed, whole-systems 
buildings with the latest technology options in China. The Guangzhou Pearl River Tower reduced its 
annual energy consumption by 58%, with 10% higher incremental construction cost and short payback 
period of 4.8 years. The Shenzhen Institute of Building Research building achieved overall energy savings 
of 66% and total investment actually decreased by 33% relative to comparable construction costs in the 
area. The retrofit of Sanyang industrial complex in Shenzhen also demonstrated that retrofits can save 
as much as 65% compared to the existing building code baseline. 
 
Lessons learned 
 
As building energy efficiency receives increasingly greater attention from national policymakers, some 
provincial and city-level policymakers have gone further in launching comprehensive building policy 
approaches that include more stringent local building standards, local building evaluation and labeling 
programs and incentives for efficiency retrofits and integrated renewables. These local leaders have all 
demonstrated longstanding commitment to consistently updating and strengthening building standards, 
allocating local funding to incentives and establishing unprecedented building efficiency and integrated 
renewable policies and regulatory institutions to support implementation. 
Specific lessons learned from these successful case studies of building energy efficiency policies and low 
energy buildings include: 

- Significant energy savings can be achieved by adopting more stringent local building codes: 
Tianjin and Beijing have shown that it is possible to achieve significant energy savings on the 
order of 30% heating intensity reduction per square meter and total savings of 1.72 Mtoe over 
the 12th Five-Year Plan period, respectively, on a local level by continually adopting more 
stringent local building standards. 

 
- Local mechanisms for strengthening code enforcement and raising compliance can be 

effective: Ningbo and Shanghai have proven that code compliance can be bolstered through 
strong monetary deterrents to non-compliance and integration of third-party professionals in 
code implementation structure. 

 
New ultra-efficient buildings capable of achieving significant energy savings have demonstrated that 
cost-effective low energy buildings are possible in China: several new commercial buildings – designed 
both domestically and by international firms  and a recently retrofitted commercial complex 
demonstrate the emergence of new ultra -efficient buildings capable of achieving significant energy 
savings at a reasonable cost in China Overall, these case studies demonstrate different aspects of 
China’s continuing progress in raising the efficiency of its building sector through improved and even 
innovative policies, strengthened institutions, and adoption of cutting - edge technologies. Together 
these case studies illustrate that local actions can have significant energy and emission reduction impact 
even as China continues to undergo economic development and as national policies are iteratively 
refined. For rapidly growing countries like China that are facing challenges to successful coordination 
and implementation of national building efficiency policies, local actions can thus be an important first 
step to achieving sizable energy savings and demonstrating the elements needed for national-scale 
implementation. 
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6.5. Evaluation of key measures related to EBC 
 
Other policy instruments beyond the regulatory building codes and financial programmes concern 
various aspects of information, awareness programmes, training, specialised publications, networks and 
information exchange can have a high impact on the implementation of the EBC. There are also research 
and development programmes at both the national, EU and international levels. 
 
Information 
 

Appropriate information to consumers, decision makers, the energy service sector, architects, 
distributors and others in the energy efficiency field ensures that more of the cost-effective potential is 
achieved. 
 
There is a wide range of information programmes throughout most countries and the number of 
programmes has expanded significantly in recent years. Information programmes cover a large 
spectrum from mass media campaigns, information centres, training, technical manuals and brochures, 
labelling and energy audits. They can be used for awareness creation or for providing detailed 
information to various actors: consumers, equipment operators/technicians, managers of building 
complexes, engineers, architects and decision makers. 
 
Awareness creation is often considered key because many consumers have little understanding of the 
cost-effective potential for improvements for energy efficiency or of the techniques to make such 
improvements. Awareness creation is also important for service providers (e.g. auditors) to show the 
market potential available. All EU Member States are active in awareness creation. One rather recent 
addition to help in information sharing is the European portal for energy efficiency in buildings, BUILD 
UP (www.buildup.eu) funded by the European Commission. It is for buildings professionals, local 
authorities and citizens. The BUILD UP web portal brings together new practitioners and professional 
associations while motivating them to exchange best working practices and knowledge and to transfer 
tools and resources. 

 
Training 
 

When first introduced in 2002 the EPBD recognised that new approaches to buildings performance were 
going to be needed. The recast of the EPBD, approved in 2010, increased the need for new approaches 
that would require improving the capacity of a wide range of people. For new buildings, architects and 
designers would need to learn to integrate latest thinking to maximise performance. This is particularly 
true for the nearly Zero Energy Buildings that will be required by December 31, 2018 for public buildings 
and December 31, 2020 for all buildings – residential and non-residential. The recast Directive makes 
several references to the importance of training. Furthermore, the Energy Efficiency Plan published by 
the Commission in March 2011 states: There is a clear lack of appropriate training (e.g. for architects, 
engineers, auditors, craftsmen, technicians and installers). Energy efficient building solutions are often 
technically demanding and put high knowledge requirements on the parties involved. Today, about 1.1 
million qualified workers are available, while 2.5 million will be needed by 2015 in order to improve the 
energy efficiency of buildings and better integrate renewable energy technologies. The lack of a 
qualified workforce leads to sub-optimal renovation or installation of appliances – hence it is essential 
that the right skills are available; major training and qualification efforts will be required. The European 
Commission, through its Intelligent Energy Europe programme, is providing support for training 
programmes 

http://www.buildup.eu/
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R&D 
 

The European Union supports R&D through Framework Programme 7. This includes funding for energy 
efficient buildings. Currently, much of the focus is on public-private partnerships for energy-efficient 
buildings and the demonstration of zero carbon building renovations for cities and regions. The 
European Commission and many Member States also participate in technology programmes of the 
International Energy Agency, based in Paris. Participation is through the use of Implementing 
Agreements of the IEA that allow participating countries to share research efforts. For buildings there 
are separate implementing agreements on buildings and community systems, district heating and 
cooling, energy storage, heat pumping technologies and efficient electrical end-use equipment. The IEA 
recently published a report outlining the effectiveness of their implementing agreements and the 
strategies for the future. EU countries are very active.  

7. Enforcement and incentives 
 
The overall construction process is complicated and complex and difficult for the average manufacturer 
for buyers of new buildings to ensure that the rules on energy efficiency are met. Often there is a great 
interest for the extra costs of a new building, and during the design and construction to contain costs, 
even if it increases the final cost for users of the building. This normally works against energy efficiency 
because of low energy gain will only show over time while increasing costs is immediately obvious. 
Energy Building Code will impact only if new buildings are built in accordance with its requirements. To 
insure a wide implementation Energy building codes should therefore be combined with strong 
enforcement systems. 
 

7.1. Enforcement systems 

 

Enforcement systems depend on the type of building regulation that is used. When building efficiency is 
a part of the general building codes and rules for buildings it is enforced in the same system as other 
requirements in the building codes. When the code is set in a specific standard usually the control is 
performed with a specific system for energy efficiency or combined this with other types of control. In 
many cases, the local authority controls the compliance on building regulations. When compliance is 
controlled by energy efficiency specialists this may ensure that these controllers have the necessary 
knowledge. 
 
Energy inspection of buildings 
 

One example of an initiative to support building codes is an energy inspection of buildings. According to 
the European Directive on Energy Performance all new buildings must be certified by an independent 
expert. Some countries use this to ensure that energy efficiency requirements are fulfilled, for example 
both Portugal and Denmark have introduced new regulations. In both countries the buildings energy 
efficiency must be declared before the building is constructed. This can be done by the architect or the 
company responsible for the construction. After construction, a certificate has to be issued by 
independent consultants including review of the self-declaration. If the building fails to comply with the 
regulations, the use of the building can be denied until an adequate efficiency level has been obtained. 
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In Denmark these requirements are based on investigations which showed that as many as 67 % of all 
new buildings failed on the energy efficiency requirements for insulation of pipes and tanks, and that up 
to a 1/6 of general construction costs was used to repair constructions and installations, which were 
incorrectly carried out in the first place22. 
 

Several countries use certificates of compliance of energy efficiency requirements for new buildings, 
including many European countries, Japan and Australia. 
 
China 
 

National average reported building code compliance rates from the Ministry of Housing and Urban Rural 
Development (MOHURD) annual inspection surveys have increased significantly from 5% design 
compliance and 2% construction compliance in 2001 to 54% design compliance and 20% construction 
compliance in 2004, to over 90% compliance for both construction and design in 2010, based on 
government surveys in selected urban areas. Although these reported rates do not represent 
compliance levels in every city, the trend of significantly rising compliance rates over time nevertheless 
highlights very significant improvements in code compliance in China and in increase of market 
penetration of EE material and equipments. The improved compliance can be linked to strengthening 
the loop inspection system for code implementation, instituting a detailed Code of Acceptance checklist 
for inspections in final approval phase for projects, and establishing strict non compliance penalties. 
 
Chile 
 
Since 2000, the compliance with the NRT for all new residential buildings in the Chilean territory is 
required by the Municipal Works Department (DOM) in every municipality, all over the country. In this 
way, concepts regarding housing thermal insulation are introduced in the field of architects, builders, 
and realtors, generating knowledge about insulation of building elements, its application regulated by 
the DOM. 
 
The Housing Energy Rating (CEV) implies the fulfillment of two consecutive types of energy performance 
certificates: first, a provisional certificate for the architectural design on the design stage of the dwelling; 
and second, a certificate of completed building once the construction of the building is finished. 
 
Thailand 
 
A new building with floor area exceeding 10,000 m2, designated as very large buildings (NVLB) under 
Building Control Act, must comply with requirements on building envelope, lighting, and air-conditioning 
before its design is approved for construction. For a new building with an area between 2,000 and 
10,000 m2, designated as large building (NLB), its building envelope must comply with the requirements 
on building envelope. These are consistent with the present bye-law of the Building Control Act that 
requires that building design and electrical and mechanical designs of a very large building be submitted 
for construction permission. For a large building, the bye-law requires only building design to be 
submitted. 
The code is mandatory. Type of enforcement: Local enforcement, inspection.  
 
On-site Inspections: Post completion. 
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Penalties for Non-compliance: Refusal of permission to occupy, Refusal of permission to construct. 
 

7.2. Incentives 
 
In some countries incentive to fulfil EBC are given through encouragement systems, which support 
compliance with requirements. There are subsidies, which only be obtained if certain energy efficiency 
requirements are fulfilled. These are based on the pure compliance with requirements in the codes or 
on measures stricter than the energy efficiency requirements in these codes. 
 
Examples on incentives 
 
In different regions of Austria there are subsidies combined with energy efficiency requirements, which 
are stricter than the minimum requirements in the building codes. This can be additional insulation, 
improved windows or installation of renewable energy sources such as solar collectors, photo voltage or 
biomass ovens or boilers. In some Austrian provinces this has lead to nearly all buildings being 
constructed with an energy efficiency which is better than the requirements in the codes, but as a 
minimum the requirements are fulfilled. 
 
In US tax incentives have been given in the last years to increase the level of insulation and to encourage 
the constructer and building owners to go further than the minimum requirements. These incentives 
have probably also helped to increase the compliance with the codes. 
 
India 

Incentives and financing mechanisms for building energy efficiency are few and uncoordinated in India 

and require further development and testing. An early leader in this effort is the Indian Ministry of New 

and Renewable Energy’s GRIHA-based incentives. This program stands out as a means of increasing 

building energy-efficiency awareness through simultaneously targeting multiple actors in the building 

supply chain. The package combines incentives for developers, owners, and local-level administrators, 

all of whose support is necessary at this stage in dramatically increasing the market for efficient 

buildings. 

Singapore 
 
Building Retrofit Energy Efficiency Financing (BREEF) Scheme - provides credit facilities for commercial 
building owners, MCSTs and Energy Services Companies to carry out energy efficiency retrofits under an 
Energy Performance Contract arrangement, Enhanced Green Mark Incentive Scheme for New Buildings 
(GMIS-NB), Green Mark Gross Floor Area Incentive Scheme (GM-GFA), Green Mark Incentive Scheme - 
Design Prototype (GMIS-DP) and Green Mark Incentive Scheme for Existing Buildings (GMIS-EB). 
 
To reduce the costs for private sector building owners and developers and to promote green buildings, 
the government has set aside about USD 102 million worth of cash incentives for the private sector and 
USD 46 million for green building research and development to be used for a number of programs. 
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Key stakeholders are sought at the code drafting stage, pre-launch stage and after code has been 
launched, such industry perspectives are usually coordinated by the Spring Singapore Standard or the 
statutory board concerned.  
 
Industry associations like IES, PEB, SEAS or academic institutions like SEI, BCAA, polytechnics normally 
may run courses/briefings to help the industry practitioners keep abreast with the new code 
developments/amendments. 
 
Appropriate information is provided to the public.   
 
Lithuania 
 
During the period (2010–13), the Joint European Support for Sustainable Investment in City Areas 
(JESSICA) financing mechanism was introduced, which provided €227 million from EU structural funds 
and state budget in the form of renovation loans administered by financial intermediaries and subsidies 
to cover 15 percent of investments. For several years, utilization of this mechanism and its 
implementation was slow. However, project applications began to accelerate after the introduction of 
municipal renovation programs based on the EnerVizija model, an energy service company (ESCO)–type 
investment model that created an additional alternative for city- or district-wide renovation programs 
(a) initiated by municipalities and (b) managed by authorized building administrators, who became 
borrowers of the renovation loans instead of apartment owners. It is supported with up to a 15 percent 
subsidy; later, further incentives were introduced, including an additional 25 percent subsidy from the 
Climate Change Fund and soft loans with a 3 percent fixed interest rate from the JESSICA funds. 
 
On 18 February of 2015 the Ministry of Finance and the Ministry of Energy together with the Public 
Investment Development Agency established the Energy Efficiency Fund. The Fund will provide 
investments in energy efficiency projects using the following financing tools: loans for the modernization 
of central government buildings and guarantees for loans from commercial banks for the modernization 
of street lighting projects. Fund manages 79.65 million EUR. It the first loans and guarantees from the 
Fund had provided in summer of 2015. 

8. Conditions for building codes’ comparison 
 
Due to these foreseen changes, building codes are anticipated to be in a dynamic phase in the next 
decade. Understanding building codes however requires specific technical expertise which makes 
monitoring and evaluating the progress of what is happening from the political level difficult. Given the 
environmental and climatic (see annex 1) impacts of building codes, it is crucial to keep track of all the 
key transformations happening in the field of building energy codes in a simple, understandable way. 
 
Local conditions greatly influence the energy performance of buildings. When comparing building codes, 
the most significant considerations are climatic conditions, including local temperature, humidity and 
ambient natural light. 
 
A summary of the key performance-based requirements and prescriptive criteria adopted by different 
countries is presented in table 3. With the exception of a few countries, all countries have now 
embedded building regulations for both new and renovated buildings. In some cases, the single element 
requirements are just supplementary demands to the energy performance requirements ensuring the 
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efficiency of individual parts of a building is sufficient (e.g. Denmark). In others, they act as alternative 
methods where the two approaches exist in parallel (e.g. Norway, Spain, Poland, Switzerland); the first 
based on the performance of single elements and the second on the overall performance of a building. 
In Switzerland, for example, the holistic approach is used mainly for new buildings and the single 
element approach for shallow or deep renovations while in deep renovation cases, the holistic approach 
is sometimes chosen. 
 
While no country has directly and fully applied the CEN standards in their methodology procedures, 
many countries have adopted an approach which is broadly compatible with the CEN methodology. A 
variety of reasons were cited for not using the CEN standards, including difficulty of converting into 
practical procedures, timing and copyright issues. Most national procedures are applied as software 
programmes and many countries (but by no means all) have adopted a CEN based methodology (EN 
15603: Energy Performance of Buildings) and/or are using the EN 13790 monthly calculation procedure, 
as the basis for the calculation “engine” for simple building. Others allow proprietary dynamic 
simulation (for more complex buildings), whilst others have developed their own national methods. The 
assessment of existing buildings (for building code or Certification purposes) is often based on a reduced 
data-set model. 
 
The setting of building code requirements with legally binding performance targets, is normally based on 
either an absolute (i.e. not to exceed) value, generally expressed in kWh/m2a, or on a percentage 
improvement requirement based on a reference building of the same type, size, shape and orientation. 
Some countries (e.g. Belgium) express the performance requirement as having to meet a defined “E 
value” on a 0 to 100 scale, or on an A+ to G scale (e.g. Italy and Cyprus). Most methodology procedures 
are applied as software programmes. Software quality assurance accreditation is undertaken in only 
about half of the countries, a finding which has been drawn by the Concerted Action 2010 Report. About 
50% of Member States have already introduced changes to their methodology procedures to either to 
tighten requirements, achieve greater conformity with CEN standards, and include additional 
technologies and/or to correct weaknesses/gaps in earlier EPBD methodology procedures. 
 
There is a growing interest in the harmonisation of methodology procedures. This is likely to become an 
increasingly important issue in the context of the EPBD recast Article 2.2 and Article 9 requirements 
associated with nearly Zero Energy Buildings (nZEB) and cost optimality (EPBD recast Article 5) since the 
Commission will need to demonstrate that all Member States are delivering equivalent outcomes. A 
harmonised approach to setting and measuring nZEB targets and cost-optimality implies that a broadly 
equivalent methodology will be required. Table 5 shows a summary of building energy code 
requirements and prescriptive criteria adopted by EU Member States. Table 6 shows key elements 
considered in the certification methodology adopted by Member States.  
 

8.1. Prescriptive-based requirements for new buildings 
 

Member States have different prescriptive, element-based requirements associated with building 
energy codes such as maximum U values, minimum/maximum indoor temperatures, requirements for 
minimum ventilation rates and boiler and/or air conditioning plant efficiency. Some of the prescriptive 
criteria associated with the key requirements are further analysed below. 
 
Insulation 
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Limiting the thermal conductivity of major construction elements is the most common thermal 
performance requirement for buildings. These are based upon U value requirements (expressed in 
W/m2K) for the main building envelope construction elements. These U values are worst acceptable 
standards which as a stand-alone measure would not necessarily mean that a building meets the overall 
performance-based requirements in the respective country. 
 
Country by country data on “maximum” U value requirements for roof, wall, floor, window and doors 
collected through the BPIE survey. These are presented against the relevant heating degree days per 
country or region. Given the diversity in climatic conditions, maximum U value requirements vary widely 
across different countries where Spain, France, Greece, Italy and Portugal have multiple maximum U 
values due to the considerable variation in climatic conditions within each country. 
 
In some countries, variations also apply for different types of buildings (e.g. Latvia) and type of heating 
(e.g. Sweden). A comparison between the collected data and the cost optimal U values published by 
EURIMA/Ecofys in 2007 confirm that Member State maximum U values are still higher than the cost-
optimal requirements, suggesting that U value requirements in most Member States should be made 
more demanding. This was also one of the key findings of the IEA information paper on building codes 
where it was shown that existing U value requirements for building components did not reflect the 
economic optimum. 
 
Air tightness/permeability and ventilation requirements 

 
Most countries have introduced requirements to ensure minimum levels of ventilation within buildings. 
These are generally based upon metabolic rates and activity within the building. The requirements 
associated with ventilation relate principally to health, comfort and productivity; however they do have 
direct impact on energy requirements. The thermal performance of buildings is directly related to air 
tightness and the requirements for ventilation. Excessive ventilation as a consequence of poor 
construction detailing, can lead to considerable energy wastage and for this reason a number of 
countries have introduced requirements to limit the air permeability23 of buildings. The requirement is 
typically expressed in m3/h.m2 (where m2 is the external envelope area) or in the case of Denmark in 
l/s.m2 (where m2 is the floor area). 
 
 Other requirements 

 
A number of countries (e.g. Austria, Denmark, France, Estonia and Poland) have introduced minimum 
requirements for specific fan power (generally expressed in W/l.s or kW/m3.s.). Given the increasing use 
of mechanical ventilation system, the fan power requirement in low energy buildings is becoming an 
important issue. Additionally most countries have requirements associated with the minimum 
performance of boilers and air conditioning systems. Most building codes require minimum levels of 
daylight to be achieved within buildings, whilst ensuring that solar gains do not result in significant 
overheating and/or the requirement for air conditioning. Building requirements associated with limiting 
solar gains vary from simple approaches (e.g. limiting window areas on building aspects exposed to solar 
gains) through to requirements for complex modelling and simulation to demonstrate that effective 
measures have been adopted to provide solar protection. 
 

                                                           
23

 Air permeability is normally measured using a pressure test, typically at 50Pa (4Pa in France and 10Pa in The 
Netherlands) to determine the air leakage rate 
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In addition to specifying maximum U values, several countries have also set limits for maximum 
permissible thermal bridging. This is generally expressed in W/mK. Thermal bridges can significantly 
increase the building energy demand for heating and cooling and in nearly Zero Energy Buildings 
thermal bridging can account for a significant proportion of the total heat loss or gain. Thermal bridging 
is specific to the design and specification and can be complex and time consuming to calculate. For this 
reason, some countries allow a default thermal bridging value to be used, based upon a percentage 
(typically 15%) of the overall heat loss calculation. However, if a detailed thermal bridging calculation 
has been undertaken, which demonstrates that thermal bridges have been reduced or eliminated, this 
value can be used instead of the default.  ASIEPI estimates that “a third of EU Member States have no 
real ‘good practice’ guidance on thermal bridges in the framework of their building energy regulations. 
The quality of guidance in the remaining States is very varied”. 
 
Building code requirements for existing buildings 
 

Despite being an EPBD requirement, not all countries have reported specific mandatory building codes 
associated with improving the energy performance of existing buildings. It is important to recognize that 
EPBD (Article 5) only applies to buildings over 1,000 m2 and most Member States have introduced 
requirements for consequential improvements associated with buildings over 1,000 m2. It should be 
noted that these requirements may not be applied when they are not deemed to be “technically, 
functionally and economically feasible”. 
 
Switzerland has adopted a very progressive approach to improving the performance of existing 
buildings, where the thermal performance of renovated buildings must not exceed 125% of the new 
building limit. A number of Member States have introduced minimum component performance 
standards when building elements (e.g. windows, doors etc.) or energy using plant (boilers, a/c 
equipment etc.) are being replaced. Good examples include countries which have a performance-based 
requirement as well as requirements for any component that is replaced or refurbished. 
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Table 5 : Summary of building energy code requirements and prescriptive criteria 

Source: BPIE survey and MED-ENEC 
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Other requirements 

 
Austria 

Y Y Y Y Y Y Y Y N Summer comfort requirements 

Belgium-
Walloon  

Y Y Y N Y N Y N N Overheating indicator 

Belgium-
Brussels 

Y Y Y N Y N Y N N Overheating indicator 

Belgium-
Flemish 

Y Y Y N Y N Y Y N Thermal bridges 

Bulgaria Y Y Y Y Y Y N Y N  

Switzerland Y Y Y Y Y N N Y NRE Thermal bridges, solar shading 

Cyprus Y Y Y Y Y N N Y N Solar collector in new RE 

Czech 
Republic 

Y Y Y Y Y Y N BO N Limit T in winter and summer 

Germany Y Y Y N Y Y Y Y NRE Limit T, air change rate 

Denmark Y Y Y N Y Y Y Y NRE Thermal bridges, Limit T in 

summer 

Estonia Y Y Y Y Y Y Y Y NRE RE & Limit T in office 

Spain Y Y Y Y Y Y Y Y NRE Limit T, mandatory RES and PV 

Finland Y P Y P Y Y Y BO Y Limit T, Limit  CO2 in indoor air 

France Y Y Y Y Y Y Y Y NRE Limit T and overheat indicator 

Greece Y Y Y Y Y Y Y Y N  

Hungary Y Y Y Y Y N N N N  

Ireland Y Y Y N Y Y  Y  Thermal Bridges 

Italy Y Y Y Y Y Y Y Y N  

Lithuania Y Y Y Y Y Y Y Y N  

Latvia Y Y N N Y Y Y N N Orientation, Window size, specific 

heat losses of whole building/m2 
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Malta Y N N N Y N N Y NRE Window size, glazing 

Netherlands Y Y Y N Y Y Y Y NRE Daylight 

Norway Y Y Y Y Y Y Y Y N Window size, thermal bridges, 

ventilation fan power, heat 

recovery, limit T 

Poland Y Y Y Y Y N NRE Y Y Solar shading, window area 

Portugal Y Y Y Y Y Y N N N Thermal bridges, solar collector, 

overall thermal coefficient g-value 

Romania Y N N N Y N Y Y N overall thermal coefficient g-value 

Sweden Y Y Y Y Y Y Y Y N  

Slovenia Y Y Y Y Y Y Y Y N Solar shading, Limit T 

Slovak 
Republic 

Y Y Y Y Y Y Y Y N Limit T, humidity & air velocity 
aaply. 

United 
Kingdom 

Y Y Y Y Y Y Y Y Y  

 

Table 6: Key Elements considered in the certification methodology adopted by Member States 

Source: BPIE survey and MED-ENEC 
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Austria Y Y Y Y Y Y Y Y Y Y 

Belgium Y Y Y Y Y Y Y Y Y Y 

Bulgaria Y Y Y Y Y Y Y Y Y Y 

Switzerland Y Y Y Y Y Y Y Y Y Y 

Cyprus Y Y Y Y Y Y Y Y Y Y 

Czech 
Republic 

Y Y Y Y Y Y Y Y Y Y 

Germany Y Y Y P Y N N Y Y Y 

Denmark Y Y Y Y Y Y Y Y Y Y 

Estonia Y Y Y Y Y P Y Y P Y 

Spain Y Y Y Y Y Y Y Y Y Y 

Finland Y Y Y Y Y Y Y Y Y Y 

France Y Y Y Y Y P Y Y P Y 

Hungary Y Y Y N P N N N Y Y 

Ireland Y Y Y Y Y Y Y Y Y Y 

Italy Y Y Y Y Y Y Y Y N Y 
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Lithuania Y Y Y Y Y Y Y Y Y Y 

Latvia Y N N Y N Y N Y Y Y 

Malta Y Y Y Y Y Y Y Y Y Y 

Netherlands Y Y P P P Y Y Y Y Y 

Norway Y Y Y Y Y Y Y Y Y Y 

Poland Y Y Y Y P Y Y Y Y Y 

Portugal Y Y Y Y Y Y Y Y Y Y 

Romania Y Y Y Y Y Y Y Y Y Y 

Sweden Y Y Y Y Y Y Y Y Y Y 

Slovenia Y Y Y Y Y Y Y Y Y Y 

Slovak 
Republic 

Y Y Y Y Y Y Y Y Y Y 

United 
Kingdom 

Y Y Y Y Y Y Y Y Y Y 

 
Yes, No Partially, NRE (Non-Residential), BO (Boiler) 

8.2. Global experience and lessons learned from emerging countries 

8.2.1. China, Egypt and India 

 
A study “Mainstreaming Energy Building Codes in Developing Countries24” showed the following: 
 
China is on the verge of mainstreaming BEECs in new building construction in urban areas, thanks to 
national government leadership and persistent efforts over two decades.  Even though  compliance  
enforcement  is  still  inconsistent and  enforcement  in  medium  and  small  cities  is  believed  to  be 
much  more  problematic  than  in  large  cities, implementation of BEECs is now commonly  accepted 
practice in the construction sector, and incremental costs have been  essentially  internalized.  The 
convergence  of  the  following  factors  in  the  last five years or so has been important: (1) Improved and 
standardized system of BEEC  compliance  enforcement  and  procedures;  (2)  Broad based  capacity  of 
the  construction  industry  to  meet  the  technical  requirements  of  BEECs;  (3) Widely  available  quality  
building  materials  and  components  for  BEEC  compliance; (4) Much increased ability to afford and 
willingness to pay for the incremental  costs  of  BEEC  compliance;  and  (5)  Strengthened  capacity  and 
motivation of local governments to enforce BEECs 
 

Egypt  appears  to  face  daunting  challenges  to  implement  two  fairly sophisticated  BEECs  introduced  
in  2006  (residential  buildings)  and  2009 (commercial  buildings)  in  an  environment  where  basic  
building  code requirements are not effectively enforced. Demand for and interest in energy  efficiency  is  
low  because  of  widespread  energy  subsidies,  especially  for residential users. A new simplified general 
building law and the interest of the green  building  community,  which  is  just  now  forming  in  Egypt,  
might provide a new motivation in constructing more energy efficient buildings. But strong national 
government leadership and support are needed for developing basic  compliance  and  enforcement  
procedures  required  at  the  local  level,  in  training and capacity  building of  actors  in  the  building 
supply chain, and in  removing general energy subsidies.   
 

                                                           
24

 Feg Liu, Anke Meyer, John Hogan, “Mainstreaming Energy Building Codes in Developing Countries”  The 
International Bank for Reconstruction and Development/The World Bank, 2010. 
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India,  currently  focusing  on  implementing  its  first  and  initially  voluntary  Energy  Conservation  
Building  Code  (ECBC)  for  large  commercial  buildings (2007), is making a big effort to put in place the 
measures and procedures and to  develop  the  compliance  capacity  necessary  to  successfully  
implement  the BEEC locally. By focusing on large new commercial buildings first, the efforts are likely to 
yield relatively quick progress in compliance if local governments pursue enforcement seriously.  A  BEEC  
for  residential  buildings would  face substantial barriers, since many residential buildings are informally 
built and almost  all  residential  electricity consumers  are  heavily  subsidized. Providing  some  
incentives  for  the  developers  of  high end  large  residential  building complexes to apply the 
requirements of the ECBC might establish precedents  for eventual adoption of a BEEC for residential 
buildings. In general, pushing for  the  wide  adoption  of  and  compliance  with  increasingly  strict  
energy efficiency standards for appliances and lighting would substantially and cost effectively curb the 
enormous growth in residential electricity consumption.  
 

8.2.2. Southern Mediterranean countries 

 
Most Arab countries already have building codes, which are not being implemented yet due to 

enforcement issues. 

MED-ENEC organized a series of Workshops during last year’s where experts from Arab partner 

countries present their EE building codes and the status of implementation25 in cooperation with the EE 

Building Code committee of the League of Arab States.  

In most countries enforcement and implementation monitoring and evaluation is a subject that needs 

attention, as shown on the below table, summarizing the provided country presentations. The table 7 

indicates also which subjects have the interest to be addressed on short notice (marked with X). 

Table 7: State of development of policy issues related to the implementation of EBC in SEMCs 

 

Algeria Jordan Lebanon Morocco Palestine Iraq Tunisia Syria* 

Legal Framework         

Enforcement Procedure     X    

Evaluation & Monitoring   X X X    

On site inspection X X   X    

Final Delivery Compliance  X X X     

Penalties X  X    X  

Implementation X X X X     

  Not existing/To be developed 

X To be addressed Soon  Under development/In progress 

  In place 

*(source: MED-ENC) 

                                                           
25

 Dr. ir. Peter Wouters, EE Building Code Enforcement and Evaluation – Tools and related legal framework, Report, 
MED-ENEC (ENPI – Project), 34 pages September 2014 
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Various aspects were highlighted during the discussions, in particular the following ones: 
 

- (EE) BC enforcement is still lacking in most countries, either due to lack of the relevant 
enforcement regulations (procedures and check list), lack of capacity, and/or knowledge (box 9). 

- Several participants highlighted the lack of human resources, building capacity, for organizing an 
effective compliance framework, 

- Transparent approval process, for both building permitting and compliance check upon delivery 
are needed, 

- There is often the need for increasing the training capacity, 
- Need for laboratories for labelling and certificates, 
- It would be useful to have a certificate of compliance, 
- It would be useful to have appropriate testing tools, check lists, to carry out inspections, 
- Various types of elements could/should be controlled, e.g. insulation of roofs, walls and 

windows, solar shading, air-tightness, HVAC, lighting, 
- Various possibilities for control, e.g. visual inspection, infrared thermography. 
- An effective compliance framework requires a lot of challenges to be met. In practice, 

implementing a robust compliance framework (box 10) is not evident and requires a careful 
preparation and monitoring. 

- Practice from the European countries as well as from the MED-ENED countries highlights that 
the boundary conditions in each country are different and that it is crucial to take these 
boundary conditions into account. Therefore, it cannot just be a copy and paste of approaches 
used in another country. 

-  An effective compliance framework requires a broad societal support; therefore, concertation 
with all kind of stakeholders is crucial in order to obtain such societal support. 

 
Box 9: Clear procedures allowing effective control 
For a number of reasons, it seems crucial to proof compliance with the regulation after construction (dossier 

as built) and not only when requesting a building permit, for the following reasons: 
- It really allows to pay attention to the execution aspects; 
- The motivated architects are in a stronger position to impose the required minimal performance’s; 
- The motivated builders know quite well the composition of their building. They will have the possibility of 

checking the conformity between the ‘dossier as built’ and the ‚reality‘. The ‘Dossier as built‘ ist the 
declaration submitted to the authorities, whereby it is assumed that it correctly describes the 
characteristics of the realised building. The ‘reality‘ corresponds what effectively is done on the terrain. 

- The material producers and building contractors are in a stronger position for applying the required 
materials; 

- As a result, the governmental officials will no longer be the only controllers, since motivated building 
owners, architects, material producers, building contractors and possible buyers of the building are 
becoming able to carry out control; 

- The risk of non-compliance will strongly reduce and will lead to more energy efficient buildings and a 
better environmental performance of the Belgian building stock; 

- Finally, a dossier ‘as built’ is at the same time an ideal document for energy certification. 
 
 

Box 10: Effective system of compliance checking 
An EEBC which is based on a proof of compliance after construction strongly enlarges the number and type of 
persons who can check the works. Nevertheless, there is still a major role for the administration to set up a 

framework for carrying out random controls and for taking appropriate measures in case of non-compliance. 
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9. Best practices in energy building codes policies 
 

9.1. Definition of the Term “Best Practice” 
 
The building sector provides the greatest cost-effective mitigation potential compared with other 
industries, and has therefore been an increasing priority for policy makers in tackling climate change. It 
also provides an important insight into the features of policy regimes that have been qualitatively 
influential and, where data was available, those that have made a quantitative impact on reducing GHG 
emissions from the built environment. 
 
Lack of measured and verifiable data on the influence of policies on building energy performance 
currently hampers our ability to assess and continuously improve their effectiveness. There is a clear 
need for continued documentation and sharing of policy experiences globally. For this aim this report 
intends to review of the “best practices” in building energy policies in most regions of the world. 
 
“Best practice” in this report is used to describe implementation of building energy codes and its related 
measures to reduce energy use in buildings. Details that are essential to understand the EBC and how 
they are implemented include descriptive information such as the purpose and means of carrying out a 
program, whether it is voluntary or mandatory, the skill set of professionals in the building trades 
(including policy enforcement agencies), the types of buildings to which the program is applied, features 
of the building market, and other qualitative factors. 
 
Some of the “second tier26” criteria that one can identify for best practices, but for which data are 
generally not available, are (table 8): 
 
Table 8: Best practices’ criteria’s an indicators 

Criteria Indicators 

1- Policy Design: 
- Building Energy Codes, 
- labels and, 
- Incentives 

o Availability of tools; 
o Appropriate use of tools and their results; 
o Degree to which the policy drives advances in technology, 

2- Implementation o Flexibility; 
o Feasibility; 
o Availability and clarity of information for consumers and building 
professionals; 
o Number and knowledge of implementation and enforcement officials; 
o Frequency of policy updates. 

3- Enforcement o Quality of enforcement program; 
o Existence and magnitude of penalties for non-compliance 

4- Assessment and evaluation o Existence; 
o Frequency; 
o Quality. 

                                                           
26

 Mark Levine, Stephane de la Rue de Can, Nina Zheng, Christopher Williams, Jennifer Amann, Dan Staniaszek, 
BUILDING ENERGY EFFICIENCY POLICIES: BEST PRACTICE POLICIES AND POLICY PACKAGES, GBPN/LBNL, October 
2012. 
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9.2. Conclusions on best practices from USA, EU and China 
 
We summarize in table 9 the main findings of the study “Building Energy Efficiency Policies: Best Practice 
Policies and Policy Packages GBPN/LBNL”. 
 

9.2.1. Best practices in EBC in USA 

 
The United States has established a robust infrastructure of policies, programs, and tools energy-
efficient buildings. Recent code revision cycles have produced increasing levels of energy savings with 
some leading jurisdictions working toward very low and net-zero energy capable new construction. The 
number of states adopting or updating building codes has increased significantly in recent years, and 
new efforts are under way to better evaluate code compliance and improve understanding of 
compliance deficiencies. Energy rating and labeling programs are generating a high level of interest and 
are viewed as trusted sources of information, increasingly influencing purchase and retrofit decisions. In 
the commercial sector, building rating and labeling has become a core component of many ratepayer-
funded efficiency programs and is part of emerging mandatory energy- use- disclosure programs. In the 
residential market, ratings and endorsement labels are a growing presence, particularly for new homes. 
New rating programs targeting existing homes are being introduced to spur greater investment in 
energy-efficiency retrofits. State- level energy- efficiency policies and energy-savings targets are driving 
ever greater investment of ratepayer funds in efficiency and encouraging innovation in program design. 
Beyond ratepayer- funding, federal, state, and local policies are increasing public investment and 
encouraging greater private financing of efficient new construction and retrofit projects. 
 

9.2.2. Best practices in EBC in EU 

 
The European Union is actively engaged in realizing the energy saving potential in building 
improvements and considers the building sector crucial to meeting its climate change strategy goals. 
Despite shortcomings and delays in its implementation, EPBD remains perhaps the most ambitious, 
transformative, and influential policy worldwide that addresses energy use in buildings. EPBD has 
succeeded in overcoming political and technical differences among member states and has established a 
common goal to improve building energy performance in the European Union. All 27 EU member states 
and numerous non-member countries with a combined total population of more than half a billion 
people are subject to the EPBD’s requirements. Its comprehensive scope includes building codes for new 
construction and renovation, certificates for energy performance, inspection of heating and cooling 
systems, and a target of permitting only the construction of nZEBs starting in 2020 (2018 for public 
authorities). Many EU member states also see improving building energy performance as a way to boost 
their economies and improve energy security (reducing reliance on energy imports) as well as to reduce 
consumer energy bills, especially in low- income households. Some countries also value the competitive 
benefits of encouraging homegrown technological solutions that help the transition to low- carbon 
economies. 
 
Among the lessons learned, the EU experience demonstrates how long the process is to train the work 
force necessary to implement a labeling program. It took member states from a few to up to six years to 
implement the EU directive on labeling, in part due to the need to establish a political consensus. 
Government and industry associations can facilitate training and ensure future high- quality energy 
assessments by providing well- designed training and guidance tools and software. European experience 
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also shows that labeling program benefits are enhanced when these programs operate in tandem with 
other policies and as part of a package of measures. Many countries have financial incentive schemes in 
which the performance criteria are determined by a label requirement. 
 

9.2.3. Best practices in EBC in China 

 
China’s rapidly expanding building sector is an increasingly important energy consumer of energy and 
has in recent years become the focus of government efforts to improve building codes, introduce 
labeling programs, and increase energy- efficiency incentives. 
 
In the area of building energy codes, China has continued to expand and update its regional residential 
building codes and commercial building code while establishing a “loop system” of implementing 
building codes for new construction. This loop system of implementation directly involves provincial and 
local authorities, whose participation and commitment are crucial to effective code implementation. 
 
The Chinese central government’s growing emphasis on code enforcement and compliance has driven 
improvements in reported national average compliance rates during the past 10 years, but detailed 
compliance information and data are still limited. Challenges stem from the lack of specialized 
knowledge and training among building experts and implementation officials and weak institutional 
capacity and infrastructure for enforcement and compliance monitoring in smaller cities. Going forward, 
additional capacity building (institutional, technical, staff) is thus needed to further improve code 
implementation and enforcement, particularly in smaller cities and rural areas. 
 
In addition to mandatory building codes, China has recently developed green building and building 
energy-efficiency labeling programs tailored to its national context. These labeling programs represent 
the central (and in some cases local) governments’ recognition of the need for market-based as well as 
regulatory measures to promote building energy efficiency. China’s MOHURD has taken the lead in 
establishing a domestic green building label and a building energy- efficiency label, both of which are 
voluntary but beginning to emerge in the building market. The green building labeling program in 
particular is and will likely continue growing rapidly in coverage, with concerted government efforts to 
establish demonstration projects and financial incentives. Both labeling programs evaluate theoretical 
and operational energy consumption, but limited availability of building experts and high transaction 
costs hinder greater adoption of these labels. In addition, both labeling programs are new and face 
typical challenges of a new program, including lack of public awareness as well as ambiguity and unclear 
distinction between the two programs and resulting consumer confusion between the two labels. 
 
The central government has also provided leadership in establishing financial incentives to support 
heating reform in existing construction as well as adoption of energy- efficient technologies and 
building- integrated renewable energy technologies. Setting clear provincial targets and allocating 
funding by specific task and region have enabled China to track and measure the achievements of its 
residential retrofit incentive programs, and adopting cost- sharing structures between different levels of 
government has resulted in effective city- level heating retrofit incentive programs. Going forward, new 
incentive programs will likely need to begin tapping into new sources of funding by better leveraging 
private investment in energy efficiency. In terms of scope, China has expanded its building incentive 
programs beyond heating retrofits to promote efficient lighting, building- integrated renewable 
technologies, and energy-efficient materials. 
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9.2.3. Best practices in EBC in India 

 
During the past 10 years, professionals within India’s national government; consultants from India’s 
academies, think tanks, and corporations; and international experts have worked together to quickly 
build a commercial building energy- efficiency improvement strategy for the country. These efforts have 
resulted in a comprehensive model building code and several tools and strategies to tune the code to 
India’s local circumstances. Although implementation is just now moving beyond initial pilot projects, 
these code infrastructure development successes are noteworthy and deserve acclaim. 
 
Labeling programs may benefit from consolidation; however, this will be difficult because LEED and 
GRIHA appear to be direct competitors, and the BEE Energy Star program has yet to realize significant 
market demand. If label consolidation is not possible, the national government could instead push label 
programs to prioritize operational energy use intensity measurements and to transparently incorporate 
specific energy use information into labels. Financing mechanisms that base incentives on the level of 
certification achieved, such as the approach used by MNRE, should be expanded. 
 
The current urban building construction boom in India is likely to continue into the long-term future; this 
presents both opportunities and challenges. On the one hand, it means that India still has some time to 
improve current policies and work toward creating integrated policy packages. On the other hand, 
urbanization is a difficult and expensive process, and urban leaders will likely have to balance many 
different priorities with limited financial resources. Building energy policies from other regions may only 
offer limited lessons as India faces dramatically different physical, economic, and political contexts than 
historical code leaders such as Europe and the United States. However, successful implementation of 
codes in India is of global interest. Well-documented experiences over the coming years will 
undoubtedly provide vital lessons to the global community regarding the high-speed development, 
deployment, and iterative refinement of building energy-efficiency policies relevant to industrializing 
countries. 
 

9.2.4. Best practices in EBC in Singapore 

 
The Singapore’s mandatory code (Code for Environmental Sustainability of Buildings) targets all new 
residential and non-residential buildings  This code applies to all buildings with gross floor area above 
2000m2, additions or extensions to buildings with gross floor area of 2000m2 or more and building works 
that require major retrofitting with gross floor area of 2000m2 or more.  
 
The Code was implemented in 2008 and largely adopted the voluntary 2005 Green Mark criteria, which 
was released to drive Singapore’s buildings to be more environmentally friendly.   
 
The Green Mark points system encompasses a number of dynamic suggestions to improve overall 
environmental performance of buildings including, indoor air-quality and comfort, renewable energy, 
water efficiency, waste reduction, public transport accessibility, levels beyond minimum standard and 
environmental management practice. 
 
Depending on the overall assessment and point scoring, the building will be certified to have met the 
BCA Green Mark Platinum, GoldPlus, Gold or Certified rating. The BCA Green Mark has constantly 
enhanced the Building Control Act. 
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The number of green buildings in Singapore has grown exponentially, from 17 in 2005 to more than 
2,100 in 2014. This translates to about 62 million square meters of gross floor area (GFA), equivalent to 
25% of the total built-up areas in Singapore. Approximately 10 percent of those achieved a Platinum 
rating. 
 
Certified Green Mark buildings are required to be re-assessed every three years to maintain the Green 
Mark status. New buildings certified will subsequently be re-assessed under the existing buildings 
criteria. Existing buildings will be re-assessed under the existing buildings criteria.  
 
This is contributing to a large market transformation in building sector promoting sustainable design, 
construction and operations practices in buildings. 
 
Singapore’s green building journey serves as one of the success stories for countries striving towards a 
sustainable built environment. The Aspen Institute’s Energy and Environment Awards recognized 
Singapore’s approach as innovative, scalable and replicable. 
 

9.2.4. Main findings 

 
Building energy policies should encourage integrated building design, and they should be combined into 
packages of regulations, incentives, labels and voluntary schemes that encourage the market to achieve 
beyond minimum performance standards. 
 
 
 
  



Table 9: Best practices in building energy codes 

Indicators United States of America European Union China 

Transparency The IECC and ASHRAE code 
development processes are open and 
transparent, allowing diverse 
stakeholders an opportunity to 
participate. This open process increases 
acceptance of the final product, which 
can be incredibly important to state-
level adoption efforts. 

EPBD has moved EU member states 
toward integrated building energy 
performance-based codes as opposed 
to prescriptive, element-based 
requirements. 

The government is now funding a large 
number of building energy monitoring 
projects. The results of these projects 
can be used to establish an improved 
baseline for revised building codes and 
for more accurate calculations of 
energy saved as a result of standards. 

Regular and 
frequent code 
revision cycles: 

The regular and frequent U.S. code 
revision cycles improve the stringency 
of codes and keep codes up to date 
with advances in technology and 
construction practices. The result is 
that building energy efficiency and 
energy savings continue to increase, 
and codes become tools for market 
transformation. 

A few EU member states (Denmark, 
Germany, and others) have regularly 
set tougher building energy 
performance standards, with two to 
five years between updates, and with 
revisions announced well in advance to 
prepare the industry for the next round 
of regulation. Research, development, 
and demonstration projects that far 
exceed the prevailing minimum 
standards have also been useful in 
providing leading indicators of 
potential future targets for energy 
performance. 

Some of regional or national EEBC have 
not been updated for more than 10 
years. 
 

Flexibility in code 

design and 

compliance 

pathways: 

While far from universal in the United 
States, there are states and cities that 
allow for technology advances and 
provide tools and alternative 
compliance paths for meeting the 
standards.  

The European Union has been 
successful in establishing a platform for 
communication among professionals 
and practitioners, which has helped 
them share experience and has proven 
to be an effective way to converge on 
some harmonized definitions, 
methodologies, and compliance 
pathways. 

National average reported building 
code compliance rates from the 
Ministry of Housing and Urban-Rural 
Development (MOHURD) annual 
inspection surveys have increased 
significantly to over 90% compliance 
for both construction and design in 
2010. The improved compliance can be 
linked to strengthening the loop 
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inspection system for code 
implementation, instituting a detailed 
Code of Acceptance checklist for 
inspections in final approval phase for 
projects, and establishing strict non-
compliance penalties. 

Local “stretch” 

codes or 

voluntary 

standards: 

U.S. provisions for local governments 
to adopt codes that exceed the 
statewide requirements give flexibility 
to progressive municipalities, those 
with more resources, and those facing 
specific energy related constraints who 
wish to enact more stringent minimum 
codes. More stringent codes at the 
local level result in energy efficiency 
beyond the minimum levels specified in 
state codes, which helps to increase 
the overall efficiency of the building 
stock. 
Two well- known examples are 
California at the state level and Austin, 
Texas with its zero-energy-capable-
buildings code. 

Voluntary standards provide a means 
to go beyond the minimum national 
requirements and demonstrate the 
practical experience of constructing or 
renovating buildings to higher energy 
performance levels. In Europe, the 
Passive House and MINERGIE standards 
demonstrate good practice. As the 
number of buildings meeting such 
voluntary standards has grown, so 
policy makers increasingly see them as 
defining the next iteration of 
mandatory performance codes. 

China has adopted regional residential 
building energy codes that reflect 
different climate zones and 
heating/cooling energy usage patterns 
as well as a national commercial 
building energy code. In addition to 
these building codes, there are national 
technical codes on building retrofits 
and lighting design. 

Utility 
involvement: 

The U.S. practice of providing utilities 
with incentives to incorporate building 
code support into their program 
portfolios (i.e., allowing utilities to 
claim savings from code support 
activities) leverages utility relationships 
with builders, designers, and 
contractors; builds on utility expertise 
in education, training and outreach; 
and reduces the burden 
on local building departments 
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Support non-‐ 

governmental 

organizations, 

governments and 

concerted 

actions: 

Some states and cities engage non-
profit organizations with technical 
expertise to assist in design of 
standards. Local governments often 
provide support beyond code 
compliance.  

The European network has created a 
gateway for country representatives to 
learn from others on different aspects 
of energy performance of buildings 
policy implementation.  An example at 
a national level is the French Effinergie, 
where experts and constructors come 
together and work on developing 
standards for low-energy buildings. 

 

Code compliance 
software: 

The use of code compliance software 
(such as REScheck or COMcheck) 
simplifies the task of establishing or 
evaluating designs to assure code 
compliance. These codes work with the 
national level (voluntary) codes and 
with some state-level codes. 

Early in 2012, the European 
Commission (EC) published  a 
methodology and guidance for 
calculating cost-optimal levels of 
minimum energy performance 
requirements for buildings. These 
documents will help each country to 
compare current code energy 
performance levels with cost-optimal 
levels. This will also allow evaluation of 
progress toward cost optimal policies 
within each member state 

 

Complementary 
policies: 

In some states, building codes are 
coupled with building energy labeling 
and disclosure policies as well as 
incentives for exceeding the code. 

In some European countries building 
codes are coupled with building energy 
labeling and disclosure policies as well 
as incentives for exceeding the code. 

 

Code revision 
lead times: 

Current lead times for the IECC and 
ASHRAE code development processes 
and subsequent U.S. Department of 
Energy (U.S. DOE) review and 
certification curtail the aggressiveness 
of code revisions. By the time revised 
codes are implemented, technologies 
and construction practices have 
evolved, and the underlying cost and 
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cost effectiveness assumptions are 
often outdated. In addition, there is 
often a lag between U.S. DOE’s 
adoption of a new code and states 
following suit. Establishing mechanisms 
to trigger automatic state review and 
adoption of the latest model codes as 
soon as U.S. DOE adopts them would 
ensure their timely rollout, which 
would increase energy savings. This has 
been the case in the U.S. state of 
Maryland where a trigger provision led 
the state to adopt the 
2012 IECC before U.S. DOE had issued 
its final determination on the revised 
code. Such mechanisms might also 
reduce politically motivated delays in 
code review, which sometimes occur 
despite extensive stakeholder 
engagement in code development. 

Funding and use 

of third parties: 

Allocating sufficient funding for code 
compliance and enforcement initiatives 
is critical to effective building energy 
codes. Funding should enhance or, at a 
minimum, maintain existing budgets 
for building department training, 
inspection, and outreach to the 
building community. One way to 
reduce the burden on local building 
departments is to expand code 
compliance models to include the use 
of third parties for plan review and 
inspections. Under a third- party 
compliance model, most costs are paid 
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by the builder and passed through to 
homebuyers. The role of third parties 
will be of increased importance with 
the increased performance testing 
requirements in the 2012 IECC. 

 

  



10. Country case studies 
 
10 country case studies are presented in independent fiches but as integral part of this report.     

10.1. Chile 

10.2. China 

10.3. Egypt 

10.4. India 

10.5. Jordan 

10.6. Lithuania 

10.7. Singapore 

10.8. South Africa 

10.9. Thailand 

10.10. Turkey 
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11. Conclusions 
 
Energy Building codes, also known in some countries as “energy standards for buildings”, “thermal 

building regulations”, “energy conservation building codes” or “energy efficiency building codes” are the 

key policy instrument used by governments to limit buildings’ pressure on the energy sector and 

environment while providing occupants with comfort and modern living conditions. Effective building 

energy codes consist of a set of mandatory requirements designed to reduce the energy consumption of 

buildings. Building energy codes have been instrumental in reducing the overall energy consumption of 

the residential buildings stock over the last twenty years in EU member countries. The achieved 

reductions range from 22% (e.g. Netherlands and Germany) to 6% (e.g. Southern European countries) of 

average annual energy consumption per dwellings27.  

In emerging countries EBCs show a reduction of energy consumption from 10 to 30% in commercial and 

public buildings and in high rise (or standing) multi-residential buildings. The variation in energy savings 

is due to the stringency of energy requirements and the control of application of  energy building codes. 

Enforcement of EBC is not followed in single residential buildings or in social residential buildings that 

constitute the bulk of residential buildings stock. 

A critical factor for effective implementation of energy building codes is compliance-checking and 

enforcement. Governments need to check compliance and enforce building energy codes to ensure that 

their regulations on paper translate into actions on the ground. The Chinese Governmental monitoring 

of local Municipalities' Compliance-checking is a good illustration of a multi-level Governmental 

Coordinated effort (government, local authorities) to improve compliance rates. 

One way to increase compliance rates is to strengthen the capacity of sector specialists by providing 

good training, and conducting awareness-raising campaigns and demonstration. 

Design of energy Building Codes are usually subject of conflict between national organizations,   ministry 

of construction and  ministry of energy. Implementation and compliance-checking typically are the 

responsibility of local authorities; typically enforcement is the responsibility of national or regional 

authorities. Few countries-have co-ordination body to ensure that national priorities are well 

understood by local authorities and, conversely, that local issues are recognized by national authorities, 

resulting and delayed in implementation and non-compliance. 

Designing energy building codes requires advanced knowledge of building science. Alignment of EBC in 

emerging countries with EBC in USA or EU without availability of adequate insulation technologies or 

high energy performance windows is a big failure.   Building actors in emerging countries usually do not-

have access to appropriate training materials and educational programs to help understand them better 

energy efficiency in light of the complexity of buildings. 

                                                           
27

 IEA, Policy Pathways “Modernizing Energy Building Codes”. 
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The design, implementation, enforcement and evaluation of energy building codes require financial 

resources. Agencies responsible for policy making, implementation and enforcement in emerging 

countries generally don’t have  adequate financial resources. 

Subsidies for electricity and fuel gas in most emerging countries play against the optimal 

implementation of requirements of building energy codes. From an economic perspective, minimum 

energy performance requirements should be set at the optimal level that generates economic return for 

society, and requires a long payback period. However, many countries set minimum energy 

requirements at the cost-effective level of the financial investment that has short payback period. High 

part of energy saving’ potential in building sector still not covered by the EBC. Green rating system and 

labels are developed to encourage implementing more stench energy efficiency requirements. In some 

emerging countries Green rating systems benefit from a good implementation and control and support 

the implementation of EBC.  

Implementation of energy building codes faces a complex institutional and policy scenery. Several 

factors, such as (a) the partition of the buildings sector into multiple actors with limited resources and, 

sometimes, conflicting interests, (b) the complex approaches of compliance verification and control  of 

construction, (c) the lack of accompaniment measures and incentive schemes, (d) the lack of the 

technical expertise and knowledge of science buildings, make the implementation of energy building  

codes difficult especially in emerging countries with low institutional and human capacities. 

Monitoring the implementation of building energy codes and evaluation of their impacts are usually not 

included in the design of policy most countries. As a result, it is difficult to accurately estimate the 

effectiveness of building energy codes. 

The study has highlighted a number of interesting findings including the fact that much work must be 

done in order to ensure a high rate of implementation of EBC in emerging countries.  Not important how 

sophisticate is the code unless it is properly enforced?  

The comparison of best practices in EBC policies’ implementation represents a good opportunity for 

those involved in the enforcement of EBC policies to learn from other good examples in enforcement 

and evaluation.  
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Annex 1: Climate classification 
 
Climatic classifications 
 
There is a clear need to take climatic conditions into consideration when Building Codes or other 
measures for buildings are evaluated, compared or when Best Practices are selected. 
Buildings act different in cold and hot climates. It is therefore not possible directly to compare the 
heating requirements, for instance in north European countries with the cooling requirements in 
Australia or in Southern India. 
 
Some countries with more climate zones use a system of classification for different areas and set 
different energy efficiency requirements for insulation and energy efficiency based on the climatic 
conditions in these areas. This is, for example, the case for the USA and China where a climatic 
correction is built into the energy efficiency codes based on degree-days. 
 
The Köppen Climate Classification system 
 
Climate classifications are often based on the Köppen Climate Classification system, which proposes six 
general climate types: A) tropical, B) dry, C) mild latitude, D) serves latitude, 
E) polar and H) for highland. Each of these classes is divided into sub categories according to the type of 
winter or summer. The 6 basic climates is subdivided at least 23 different sub-climates. The Köppen 
climate classification has been the basis for different systems of building energy efficiency regulations 
setting up different requirements for different climatic zones. 
 
The 6 basic climates in the Köppen Classification are not sufficiently homogeneous to evaluate and 
compare building codes since some climates include a large variety of conditions in which buildings will 
perform differently in term of heating and cooling. The sub-climates are more homogeneous, but it 
seems on the other hand too complicated to work with 23 different classes when comparing energy 
efficiency in buildings. 
 
The ASHRAE standard building codes classification 
 
The ASHRAE standard for commercial and large complex buildings uses 8 zones and 17 sub zones (A, B, 
C) alone for the US. They follow calculations of Heating Degree-Days, Cooling 
Degree-Days and moisture (Marine, Dry, and Moist zones) and are adopted according to state borders. 
 
The latest version of the International Energy Conservation Code, IECC – a model code for low rise 
residential and simple commercial buildings - has been simplified, and in this code the US is shared in 
10-12 zones (8 general zones 1-8 and some sub zones A, B and C for some of the general zones). The 
zones in IECC are based on the number of Heating degree-days and cooling degree-days. The major part 
of the zones is based either on heating or degree-days, but 2 zones are based on both heating and 
cooling degree-days. 
 
Simplifications of climatic conditions 
 
The systems mentioned above seem too complicated for a general evaluation and comparison of 
building codes. For a valuation and comparison of building codes around the world, it is preferable to 
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work with more simplified conditions. In this model the different climatic conditions are split 6 different 
basic climatic zones based on heating and cooling requirements. There might be a need to add one 
further zone based on extreme humidity, which results in a need to reduce humidity. In general, the 
climates could be described as follows: 

 Cold climate – a climate where winter is cold and summer temperatures never or only rarely 
reach a level above comfort level (22 - 25 °C). In this climate, there will hardly ever be a need 
for cooling. This is the case for large parts of  Russia, Scandinavia and Canada. 

 Heating based climate – where the need for heating in winter is large, but where summer 
temperatures can reach a level where cooling becomes an option at least for comfort reasons. 
This is the case for Central and North of Europe, most of Canada and central US. 

 Combined climate – where winter is cold and summer is hot. Heating is necessary in winter as 
well as cooling in summer. This applies to Moscow and central parts of Russia, Shanghai region 
and other parts of in China. 

 Moderate climate – where both summer and winter are mild and the need for heating and 
cooling is quite limited. Portugal and central parts of California, as examples. 

 Cooling based climate – where summer is hot with a need for cooling in the summer but 
where there can be a need for heating in the winter. Greece, Italy, southern California, 

 Australia. 

 Hot climate – a climate where summer is hot and winter warm where winter temperatures 
never get below comfort level (16 - 18 °C). Florida, northern Australia, Central Africa. 

 
Table A1 : Simplified climate zones, heating and cooling degree days 

 Heating Cooling 

1. Cold Climate 2000 ≤ HDD 18 °C CDD 18 °C < 500 

2. Heating Based 2000 ≤ HDD 18 °C 500 ≤ CDD 18 °C < 1000 

3. Combined Climate 2000 ≤ HDD 18 °C  1000 ≤ CDD 18 °C  

4. Moderate Climate HDD 18 °C < 2000 CDD 18 °C < 1000 

5. Cooling Based 1000 ≤ HDD 18 °C < 2000 1000 ≤ CDD 18 °C 

6. Hot climate HDD 18 °C < 1000 1000 ≤ CDD 18 °C 

Proposal for simplified climatic zones based on heating degree days and cooling degree days 

The allocation of climate into these 6 basic zones could be based on Heating Degree Days and Cooling 
Degree Days as proposed in Table A1. 
 
Evaluation of building codes 
 
For a comparison of thermal regulations for new buildings and installations this can be further simplified 
into 3 different main areas: 
 
Cold climate and heating based climates 
 
In both Cold Climates and Heating Based Climates, the comparison can be based mainly on heating 
needs and efficiency in heating and ventilation installations. In both types of climates, heat gains from 
the sun and internal sources will reduce the need for heating and benefit energy efficiency, although 
concerns should be taken primarily in heating based climate to avoid over heating in the summer. 
Windows and other openings should be constructed mainly to benefit from the sun’s free energy. 
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Efficiency of heating systems should also be addressed. In a simplified comparison, regulation can be 
compared based on heating degree days. 
 
Hot climates, cooling based climates 
 
In Hot Climates and Cooling Based Climates the comparison can be based mainly on cooling needs and 
on efficiency of cooling installations. In both types of climates, energy from the sun the internal heat 
gains will increase the need for cooling. Solar radiation in the building and the internal loads should be 
reduced and controlled as much as possible as this will have energy savings in appliances and installation 
as well as in cooling. Windows and other openings should be protected for heat gain from the sun 
through shading etc. Efficiency of cooling systems should be addressed too. In a simplified comparison, 
regulation can be compared based on cooling degree days. 
 
Mixed climates 
 
In a Combined Climate or a Moderate Climate it is impossible to make a simplified comparison based 
only on heating degree days and cooling degree days as it is necessary to balance heat gains from the 
sun and internal resources with cooling and heating demands over the year. The best solutions will be 
highly dependent on actual local conditions. 
 
Shading, clever and integrated solutions are essential in these regions to allow solar penetration in 
winter and reduce heat gains in summer are needed in order to balance heat and cooling needs. 
 
Shading, orientation of windows and openings are of major importance for the total energy balance of 
the buildings. Comparison of building codes and valuation or selection of best practices is rather 
complicated. 
  



Relevant Issues and argumentations 
 

Case studies on evaluation of energy building codes in emerging countries |  67 

 

2016 

Annex 2: Worldwide heating and cooling needs 

 

 

(Source : Chartsbin) 


