
INDEGREE PROJECT ENVIRONMENTAL ENGINEERING,
SECOND CYCLE, 30 CREDITS

,

DECARBONIZATION OF THE 
BUILDING SECTOR

A SYSTEMATIC MAP OF THE ROADMAPS, 
STRATEGIES AND ACTION PLANS FOR NET-
ZERO AND NET-POSITIVE ENERGY 
BUILDINGS AROUND THE WORLD

AJAY KUMAR KORPAL

KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF ARCHITECTURE AND THE BUILT ENVIRONMENT



2 
 

ACKNOWLEDGEMENTS 

 

I would like to acknowledge the support of my supervisor at IVL Swedish Environmental 

Research Institute, Érika Mata for guiding me through the research process. 

In addition, I would like to thank Samantha Cheng for help with the functioning of 

Colandr, Max Callaghan for access to APSIS Scoping Review Helper, Joel Wanemark 

(IVL) for help with database management, and my neighbours Adam Holm and Louise 

Radon for help with translations. 

 

  



3 
 

TABLE OF CONTENTS 
 

Section Title Page Number 

 Abstract (in English)  5 

 Abstract (in Swedish)  6 

 List of Tables and Figures  7 

 Abbreviations  8 

1 INTRODUCTION  9 

1.1 Introduction in Brief  9 

1.2 Background  9 

1.3 Rationale  11 

1.4 About the Study  12 

1.5 Scope  12 

1.6 Method  12 

1.7 Tools  15 

2 METHODOLOGY  16 

2.1 Evidence Synthesis  16 

2.2 Systematic Map and Review  17 

2.3 Choice of Method  18 

2.4 Evidence  18 

2.5 Protocol  19 

3 RESULTS  22 

3.1 Process  22 

3.2 Scoping Study  23 

3.3 Reference Group  23 

3.4 Systematic Map Process  24 

3.5 Data Extraction  24 

4 DISCUSSION  38 

4.1 Process  38 

4.2 Tools  38 

4.3 Analysis of Results  40 

4.4 Implications for Policy and Research  42 

5 CONCLUSION  44 

6 REFERENCES  45 

7 APPENDICES  47 



4 
 

 Appendix 1 – List of Institutional 

Websites Searched 

 47 

 Appendix 2 -Search Strings and Search 

Strategy 

 48 

 Appendix 3 – List of Documents Included 

at Full-Text Level 

 50 

 Appendix 4 – Classification of Countries 

by World Region 

 53 

 Appendix 5 – Data for Tables 3 and 4  55 

 Appendix 6 – List of Roadmaps, Policies 

and Plans with Sources 

 56 

 

  



5 
 

ABSTRACT 

 

Buildings account for 36% of global final energy consumption and almost 40% of total 

direct and indirect CO2 emissions (IEA, 2019). Net Zero Energy Buildings (NZEB) are an 

option to reduce both energy consumption and environmental emissions from the 

building sector. This systematic map examined what evidence exists worldwide about 

efforts to implement NZEB from governments and institutions in the form of action plans 

with clear goals and targets, called roadmaps. The primary research question was: ‘what 

is the extent and distribution of evidence on Roadmaps for NZEB and their targets around 

the globe?’.  

Both academic and grey literature were searched for in English. Using specified search 

terms, the SCOPUS database was searched along with 13 institutional websites. Searches 

were conducted to include studies published after 2010. This process was repeated twice 

– first as a pre-study to inform the search string and augment the study design, and second 

to proceed through to data extraction. Screening was conducted at two levels: Title and 

Abstract Level and Full-text level. Metadata was extracted from relevant studies at Title 

and Abstract level, including location of study and type of study. The pre-defined 

inclusion criteria were Population (P=Buildings), Intervention (I=Roadmap), and 

Outcome (O=NZEB) at both levels.  

The information extracted from the included studies were names of roadmaps, roadmap 

targets or ambitions, country of origin of roadmaps, year of issue and level of institution. 

Reference lists were searched in order to include more roadmaps. Trends in the evidence 

are reported in a narrative synthesis. Of the 2749 studies returned through two searches, 

20 unique studies were included at the data extraction level. Since study design was 

inconsistent throughout, metadata was extracted from 274 studies at Title and Abstract 

level during the second search and screening process. Most studies were reported from 

Europe and North America and the focus of these studies was mostly recommendations 

to policy makers. In addition, the data extracted from 20 studies, the grey literature and 

reference lists led to a finding of 127 Roadmaps, Policies or Plans from 27 countries. This 

systematic map provided a database useful for researchers to conduct a full systematic 

review in the future. The need for policy makers to set-up concrete implementation 

strategies was emphasized and a gap in implementation efforts was observed barring a 

few regions of the world. 
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ABSTRACT (IN SWEDISH) 

 

I ljuset av klimatkrisen måste utsläppen från byggsektorn minskas avsevärt. Byggsektorn 

står för cirka 40% av de globala koldioxidutsläppen och det finns därför ett akut behov att 

minska dessa. Detta görs över hela världen genom att bygga nya eller konvertera gamla 

byggnader till NZEB (”Net Zero Energy Buildings”). Åtgärderna och 

informationstillgängligheten är emellertid ojämnt fördelade.  

Denna studie genomförde en Systematisk Kartläggning över dagens globala insatser för 

att uppnå ”nearly Zero Energy”, ”Net-Zero Energy” eller ”Positive Energy”-byggnader 

för att utvärdera vad de nuvarande insatserna är och hur de fördelas. För att göra detta 

användes evidenssyntesmetoden för att samla data från n antal studier (n = 2749). 
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1 INTRODUCTION 

 

1.1 Introduction in Brief 

 

In light of the climate change crisis, emissions from the building sector need to be reduced 

significantly. The building sector accounts for about 40% of the global CO2 emissions 

(IEA, 2019) and therefore there is an urgent need to reduce this. This is being done around 

the world by building new or converting old buildings to NZEB (Net-Zero Energy 

Buildings), however the action towards this is non-uniform and information is segregated. 

This study conducted a Systematic Map of the current worldwide efforts to achieve nearly 

Zero Energy, Net-Zero or Positive Energy buildings to evaluate what the current efforts 

are and where they are allocated. In order to do this, the evidence synthesis approach was 

used to gather data from a large population of studies (n=2749). 

 

 

1.2 Background 

 

1.2.1 Energy Use and Climate Change 

The International Energy Agency in its latest report addressed increase in energy 

demand each year till 2040. In the ‘Stated Policies Scenario’, energy demand rises by 1% 

each year till the year 2040. This is still better than the ‘Current Policies Scenario’, in 

which energy demand rises by 1.3% each year till the year 2040 (IEA, 2019a).  The stated 

and current policies differ in the implementation to reach their targets.  

 

The total final energy use by buildings in 2018 was estimated to be 3,060 Mtoe, which 

grew from 2,820 Mtoe in 2010. The total CO2 emissions related to the building sector 9.6 

GtCO2e (IEA, 2019b). This means that buildings account for 36% of global final energy 

consumption and almost 40% of total direct and indirect CO2 emissions (IEA, 2019b). 

 

1.2.2 Climate Change 

The building sector in 2010 accounted for 32% of global final energy consumption and 

19% energy-related CO2 emissions and was therefore identified as a key sector for 

climate change mitigation strategies in the IPCC’s Fourth and Fifth Assessment Review 

Report (IPCC, 2014). When compared with the 2019 levels, there seems to be an increase 

in the total final energy consumption share as well as the related CO2 emissions. Even 

though this sector has been identified as key to mitigating climate change, there is a need 

to address this sector considering increasing anthropogenic emissions. 
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1.2.3 Green Buildings, Sustainable Buildings and Net-Zero Energy Buildings 

 

1.2.3.1 Green Buildings or Sustainable Buildings 

The World Green Building Council describes ‘Green’ Buildings as: 

 

“A ‘green’ building is a building that, in its design, construction or operation, reduces or 

eliminates negative impacts, and can create positive impacts, on our climate and natural 

environment. Green buildings reserve precious natural resources and improve our 

quality of life.” (WGBC, 2019a). 

 

The WGBC also states contribution of Green Buildings to the UN SDGs. Contribution to 

more than one goal is stated and goes broadly into energy, environment, human health, 

economy and communities. The contribution to the SDGs is summarised in the image 

below: 

 

Fig.1: WGBC Green building & the Sustainable Development Goals (WGBC, 2019b) 

 

1.2.3.2 Near or Net Zero energy buildings, Positive Energy Buildings 

Using the concept of green buildings, and applying a methodology for energy use 

assessment, an energy-specific definition of a green building is resultant. Some of these 

definitions are discussed here. 
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The EU EPBD defines nearly Zero Energy Buildings (nZEB) as buildings which have very 

high energy performance and that the very low amount of energy required is covered by 

renewable energy sources, produced on-site or nearby (Enerdata, 2019). 

 

Panagiotidou and Fuller (2013) conglomerated definitions from various source, the 

simplifications of which are given below: 

Net-Zero energy buildings (NZEB) are buildings which deliver as much energy back to 

the grid as they draw over the period of one year. 

 

Positive Energy Buildings (PEB) are those which produce more energy from renewable 

source than they consume from the grid over the period of one year. 

 

This above concept can also be extended to Zero Carbon Buildings (ZCB), which are 

buildings which over the year produce enough CO2 free energy from renewable energy 

sources to offset any carbon-producing energy. 

 

1.2.4 Roadmaps, Policies and Efforts 

 

Governments and Institutions set up some form of measures in order to assess, promote 

or implement energy-efficient buildings. Efforts could be technological such as research 

and development of new technologies, regulatory such as through building codes or 

energy performance assessments of buildings, or through policy and roadmaps which lay 

down guidelines and milestones in order to achieve targets set by them. 

Roadmaps are usually defined as a plan or strategy used in order to achieve a particular 

goal. Generally, roadmaps have single or multiple objectives and they outline and detail 

the steps to achieve these objectives with milestones.  There is no general definition of 

what a roadmap must be and what it should contain or how it should detail the steps. 

For the purpose of this study, roadmaps are defined as ‘strategic time-based action plans 

to implement and achieve stated objectives as targets’. 

Hereafter in this report, roadmaps are considered in the context of Government or 

Institutional strategies to implement NZEB. 

 

1.3 Rationale 

Construction of new buildings and districts with nZEB, NZEB and PEB standards, 

through implementation of energy efficiency measures (EEM), and deployment of 

decentralized renewable energy sources are identified in global assessments as key for the 

buildings sector contribution to achieving ambitious climate targets. These measures must 

be implemented regionally and very fast, with Northern European countries typically 

leading the way by aiming at carbon free economies already by mid-century. The 
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implementation of this is however not straight forward for regional and city governments 

as well as urban stakeholders. 

There is a lot of evidence already existing to mitigate and adapt to climate change. 

However, most of the information is scattered and mapping of this information is 

inconsistent. There is a need to collate, limit and assess this information in a consistent, 

and reviewed manner. For this purpose, it is important to synthesize evidence in 

environmental management to develop adequate strategies for sustainable development. 

 

1.4 About the Study 

This study was conducted at IVL Svenska Miljöinstitutet titled ‘Decarbonization of the 

building sector’. This study is part of a larger study at IVL which seeks to answer the 

following questions as per agreement:  

• Which roadmaps and targets for positive or NZEB exist around the world? 

• At what regional and institutional scales are the current efforts allocated? 

• What is the specific focus of the existing targets and roadmaps? 

A few of the parameters of this study were chosen by IVL. Namely the classification of 

countries to world regions, and the initial and updated search queries. 

 

1.5 Scope 

The purpose of this study was to answer to what extent does the existing literature offer 

useful insights on the roadmaps and targets for positive or net zero energy buildings 

around the world. 

1.5.1 Research Questions 

The study plans to answer the following research questions: 

1) What are the efforts to implement nZEB, NZEB, ZCB or PEB around the world? 

2) Where are these current efforts allocated?  

3) Of these efforts, what is the extent and distribution of evidence on Roadmaps for 

NZEB and their targets around the globe? 

4) What are the available tools to answer these questions? 

 

1.6 Method 

Evidence synthesis, as the name suggests, is a method to bring together all research on a 

specific topic and synthesise it in a scientific manner to provide the best available 

information for informed decision making or to answer a specific question (The Royal 
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Society, 2018). Traditionally, evidence syntheses methods have been used in healthcare 

and medicine but are also equally important in policy research. 

For the purpose of this study, the methodology proposed in this section is Evidence 

Synthesis in Environmental Management.  A rigorous methodology is provided by The 

Collaboration for Environmental Evidence (CEE) titled Guidelines for Evidence Synthesis 

in Environmental Management version 5.0 (CEE, 2018). 

 

1.6.1 Literature Review 

Three of the latest syntheses using the same methodology are discussed in this section to 

assess the usability of the method. 

Macura et al., (2019) conducted a systematic map focused on the research question: 

“What evidence exists relating to effectiveness of ecotechnologies in agriculture for the recovery 

and reuse of carbon and nutrients in the Baltic and boreo-temperate regions?”. The study 

collected location-related metadata to answer the research question, as well details of 

study type. 5 databases were searched between multiple reviewers and the results 

included 173 articles studying the effectiveness of 177 ecotechnologies. This systematic 

map report provided an evidence base that could be useful for researchers and decision-

makers for transformation to a circular economy in the agricultural waste sector. 

McIntosh et al., (2018) outlined the results of a systematic map “to comprehensively assess 

the published literature on the effectiveness of systematic conservation planning.” The study 

included stakeholder engagement with a group of experts to formulate the research 

question, along with a set of secondary research questions. The questions were as 

follows: 

“ 

• What are the characteristics of the current evidence base, including study location, scale 

and study design, intervention and outcome type? 

• What types of outcomes of systematic conservation planning exercises are measured, 

either by the original planning organisation(s) or others? 

• What types of study designs are used in evaluations of systematic conservation 

planning? 

• How robust is existing evidence? How many impact evaluations have been conducted, 

where and by whom? 

” 
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The study used two software, namely CADIMA and EPPI-Reviewer (version not stated). 

Approximately 10,000 studies were returned through searching with the same string 

from 29 sources, and 43 studies were found to be relevant. None of the studies provided 

plans of how they lead to conservation as an outcome and therefore attribution was 

based on user inference. None of the 43 studies found were actually included due to 

unsuitable study designs.  

The study concluded by stating that there is a lack of evidence of the impacts of 

conservation planning, and that this was of concern as it highlighted a gap in evidence. 

Cheng et al., (2019) conducted a review with the main research question stated as: “What 

evidence exists for the role of forests in contributing to poverty alleviation? What are some 

critical gaps in the available evidence?”. The study also included looking at a set of 

secondary research questions including the study design types and geopolitical data. 

Six publication databases, 15 institutional and organizational websites and 

bibliographies of eight systematic evidence syntheses were searched and 242 articles 

were included in the final database. The study did not distinguish between article and 

study and all articles were treated as single case-studies. Articles reporting on multiple 

studies were not prevalent in the dataset for this study and the ones which were present 

were excluded as non-systematic reviews or non-systematic meta-analyses.  

The study provided an up-to-date systematic map documenting the state of evidence on 

the contribution of forest-based productive activities worldwide to changes in poverty. 

The resultant map highlighted several knowledge gaps and biases in current research 

efforts, including a relatively heavy concentration on specific geographic areas. Gaps in 

global research efforts were found and India and Nepal were the two top-most studied 

countries. 

 

The literature discussed above seeks to answer questions using a large sample of studies, 

along with location-based metadata. Gaps in evidence can be assessed through a broad 

overview of the evidence base and secondary questions can be answered alongside. 

Therefore, the methodology seems useful to answer the research questions stated in 

section 1.5.1. However, it is interesting to note that no systematic map or review could be 

found focusing on buildings from an environmental perspective. 

McIntosh et al., 2018, did focus on environmental management concepts such as planning, 

but the other studies focused on assessment of the impact of a specific technology or effect 

on an outcome. This current study is unique in the way that it will focus completely on 

roadmaps that lay out the path to achieve future goals rather than assess the impact of 

already implemented solutions. 
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1.7 Tools 

Online tools were used throughout the review process and have been analysed later, on 

their functionality in this study. 

 

1.7.1 APSIS Platform Scoping Review Helper 

The Scoping Review Helper that lets the user collect and merge the queries from Web of 

Science and Scopus (Callaghan, 2019). This tool is managed by the Applied 

Sustainability Science (APSIS) working group of the Mercator Research Institute on 

Global Commons and Climate Change. This tool is useful for citation screening and 

database management. 

Available online at: https://apsis.mcc-berlin.net/scoping/  

Access: Restricted 

 

1.7.2 Colandr 

Colandr is an open source and open access online application for conducting machine-

learning assisted systematic evidence synthesis from primary and grey literature sources 

(Cheng et al., 2018). Colandr is maintained and supported by Science for Nature and 

People Partnership, DataKind, Conservation International and The Center for 

Biodiversity Conservation at the American Museum of Natural History. 

Available online at: https://colandrapp.com/  

Access: Open 

 

1.7.3 EPPI-Reviewer 4 

EPPI-Reviewer is a web-based application that allows the user to manage the entire life-

cycle of a review. It enables users to screen, code, extract data from, and run analysis on 

results (eppi.ioe.ac.uk, 2019). EPPI-Reviewer has been developed and is maintained by 

the EPPI-Centre at the Social Science Research Unit of the Institute of Education at 

University College London. 

Available online at: https://eppi.ioe.ac.uk/eppireviewer4/ (Works on Internet Explorer) 

Access: Paid 

  

https://apsis.mcc-berlin.net/scoping/
https://colandrapp.com/
https://eppi.ioe.ac.uk/eppireviewer4/


16 
 

2 METHODOLOGY 

 

2.1 CEE Evidence Synthesis 

Collaboration for Environmental Evidence provides a detailed methodology to conduct 

evidence syntheses in environmental management. The steps involved in the procedure 

are listed below.  

Steps in CEE Evidence Synthesis: 

1. Question Formulation 

2. Building a Protocol 

3. Searching for Literature 

4. Article Screening 

5. Critical Appraisal (not mandatory for Systematic Maps) 

6. Data Extraction and Synthesis 

7. Reporting the evidence 

 

Fig.2: Steps in a CEE Evidence Synthesis and deviations in this study. 
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2.1.1 Deviation from the methodology 

In a published systematic map or review, a full protocol is required to be filled and 

submitted to CEE before starting the review to be approved. This was not done in this 

case and the methodology was taken as a guide to conduct evidence mapping with the 

aim of answering the research questions.  

A ‘Comparator’ criterion is also usually part of the inclusion criteria, which was excluded 

from this study since the nature of the question and the type of studies to be found were 

heterogenous. 

The study also differed from a regular evidence synthesis as this study was conducted in 

two parts:  

1. The Scoping Study  

2. The Systematic Mapping Process 

Both studies followed the same procedure and selection criteria. However, most of the 

data was collected during the systematic mapping process. 

Usually a scoping study is conducted before formulating the review question. Since this 

study did not have a scoping study conducted prior to the actual systematic mapping in 

order to inform the study parameters, this study was designed in this manner. 

 

2.2  Systematic Map and Review 

A Systematic Map is a method to build an overview of a broad research question. It is 

different from a Systematic Review in the sense that a critical appraisal is conducted for 

the included studies. 

 

Systematic Reviews usually have a very specific question to answer, and usually that can 

be done using scientific methodology. In-depth analysis of study quality is needed, and 

effective parameters must be established to asses this. 

Systematic Maps answer open-ended research questions, as is the case of this review. 

Usually a systematic map collects metadata from the searched studies. Metadata usually 

includes the Title, Abstract, and Publication Details from database searches. 
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The difference between systematic maps and systematic reviews are detailed in the table 

below: 

Systematic Map Systematic Review 

Aims to provide an accurate description 

of the evidence base relating to a 

particular question. 

 

Aims to answer a specific question as 

precisely as possible in an unbiased way. 

 

Collates, codes, and configures all 

available evidence relevant to the 

question. 

Collates, critically appraises, and 

synthesizes all available evidence relevant 

to the question. 

Reviewers use pre-defined methods to 

minimize bias in the way the evidence is 

identified and selected. 

 

Reviewers use pre-defined methods to 

identify risks of bias in the evidence 

itself, and to minimise bias in the way 

evidence is identified and selected. 

A descriptive overview of the evidence 

base is developed that could inform 

further research and synthesis (e.g. by 

revealing knowledge gaps and 

identifying more specific questions 

suitable for Systematic Review). 

 

Provide reliable findings that could 

inform decision making. 

 

Table 1: Difference between Systematic Maps and Systematic Reviews 

 

2.3  Choice of method 

For the purpose of this study, the method chosen is that of a Systematic Map, since no 

critical appraisal has been conducted on the included study. This is because of the nature 

of studies retrieved varies greatly. 

Moreover, more than one reviewer is required to effectively conduct a systematic review 

to handle bias in evidence synthesis.  

 

2.4 Evidence 

The available evidence-base for this study was a source-neutral abstract and citation 

database, along with open-source search engines. The databases used were Scopus 

(abstract and citation database owned by Elsevier) for the search query, and web-search 

engines google scholar, google.com and duckduckgo.com for grey literature search. 

 

In addition to the above, several websites of international agencies or institutions were 

searched to find relevant information. These websites are listed in Appendix 1. 

The language of the searched and included studies was English. 
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2.5 Protocol 

The methodology requires a protocol to be established before the review is conducted. 

This includes the formulation of a research question, establishing screening criteria with 

specific Population, Intervention and Outcome parameters, as well as a method for data 

extraction. 

 

2.5.1 Search Strategy 

The initial search strategy was developed before conducting the scoping study and 

consists of Boolean search strings comprising of relevant terms. 

 

The search strategy then can be modified or updated to produce better results to more suit 

the study parameters or research questions. The detailed list of initial and modified terms 

and search strings can be found in Appendix 2. 

 

2.5.2 Screening Strategy OR Inclusion criteria 

In this study, the following criteria was used to screen the documents both at title and 

abstract level, and at full-text level: 

Population = Refers to buildings 

Intervention = is a roadmap, strategy*, or action plan 

Outcome = nZEB, NZEB, ZCB or PEB 

* for the purpose of this study, the term ‘strategy’ in the inclusion criteria refers to the 

implementation strategy to achieve targets for NZEB. Other uses of the term within this 

subject may refer to a retrofit strategy, active or passive design strategy, construction 

strategy, control strategy or energy management strategy. 

 

2.5.3 Reference Group 

To keep the study free of systematic bias, two discussions meetings were conducted online 

with various experts on the subject. Query results and screening results were reported, 

and information was requested to negate any information gaps and study biases. More 

about the reference group is stated in section 3.3. 

 

2.5.4 Data Extraction 

Data was extracted at two levels. First metadata was extracted at the Title and Abstract 

Screening level for relevant studies that provided data and then at full-text level from 

included studies. 
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In addition, studies that were excluded were also coded for the type of study that they 

reflected at the Title and Abstract level. 

 

2.5.4.1 Metadata Extraction 

The following data was collected as part of the metadata collection: 

A) Location of Study 

B) Type of Study 

A list of the type of studies related to informed decision making, which was used as the 

basis for metadata extraction is provided below: 

• Real Roadmap 

Document is a Roadmap with implementation strategy, or Action Plan  

• Regulation, Label, or Standard 

Document is a legislative regulation, energy-efficiency benchmarking label or 

a building energy code.  

• Policy Document 

Document is a legislative policy.  

• Policy Analysis 

Documents analyses or scrutinises a Policy Document  

• Policy Implications 

Document assesses the effects of a policy.  

• Policy: Other 

Document talks about other aspects of policies not mentioned above.  

• Recommendation  

Document provides a recommendation to inform policy or planning. 

• Demonstration Project 

Document talks about the real implementation of nZEB, NZEB or ZCB 

project.  

• Case Study: Retrofit 

Document is a real-life case-study of a ZEB.  

• Case Study: Performance Assessment 

Document assesses the performance of an implemented ZEB. 

• Case Study: District or Campus 

Document is a Case Study, but refers to a city-district, educational or 

institutional campus. 

• Case study: Other  

Document is a case-study that could not be classified as any of the case-

studies above. 

• Other: Miscellaneous 

Document is a survey, business model, progress report or assessment, or 

other study which informs decision-making. 
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• Definitions 

Document states, analyses or recommends definitions for different 

typologies, or geographical areas for ZEB. 

 

2.5.5 Data Extraction from Included Articles 

Data from included studies was collected in order to form a worldwide database of 

roadmaps and their targets. The following data was collected:  

• Country and location,  

• Name of Roadmap, Policy or Plan 

• Organization and organizational level 

• Year of Issue 

• Goals and Targets 

 

2.5.6 Target Assessment 

(Cappelletti et al., 2015) looked at energy efficiency trends within the building sector. The 

study based on IEA EBC Annex 56 methodology (de Almeida et al., 2017) provided 

guidelines to policy makers and for policy objectives for reducing greenhouse gas 

emissions from buildings. Five major policy objectives were stated as targets, are listed 

below: 

A) Target 1 – Increase the energy efficiency of both new and existing buildings. 

B) Target 2 – Increase the energy efficiency of appliances. 

C) Target 3 – Encourage energy distribution companies to support reduction of 

emissions from the building sector. 

D) Target 4 – Target attitudes and behaviour change. 

E) Target 5 – Substitute fossil fuels with renewable energy sources. 

The data resulting through the process in section 2.5.4 was assessed according to these 

targets. 

 

2.5.7 Exclusion Data  

A novel focus of this study was to also codify and collect data from the studies excluded 

at Title and Abstract screening level. This was decided after the scoping study as many of 

the hits from the query fell into similar study categories. Since such a large amount of data 

was available for similar keywords, it was found to be of interest to collect and analyse 

this data.  
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3 RESULTS 

 

3.1 Process 

 

Fig 3: Study Process Summary 

 

The study was conducted in two parts: 

1. The Scoping Study  

2. The Systematic Mapping Process 

The scoping study was done according to the same protocol as the Systematic Map 

process. Population, Intervention and Outcomes remained the same across the study. 

The figure above shows the same process being repeated twice after including suggestions 

from a reference group to keep the study focus correct and unbiased. Adjustments were 

made in consideration of the suggestions from the reference group, and a modified search-

string was used for repeating the process. 

The scoping study also helped in fine-tuning the study parameters and informing the 

selection of the metadata extraction and screening strategy in the second part of the study. 
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3.2  Scoping Study 

The initial scoping study was conducted using the APSIS Scoping Review helper and 

Colandr. The Title and Abstract Screening phase was conducted in APSIS, while the 

review-planning and Full-Text Screening phase was executed using Colandr. 

 

The initial search query provided 1530 hits, and after Title and Abstract Screening, the 

documents included in the study for full-text screening were 132. 

 

Of these 132 documents, total documents retrieved were 109.  

18 documents were not retrieved because they were not found and  

5 documents could not be retrieved as access was not available. 

 

Of the 109 included documents for full-text screening,  

09 documents were selected for data extraction. 

 

The results of the pre-study (up to and including the full-text screening phase) are as 

follows: 

 

Total hits = 1530. Of these, 

Total documents included after full-text screening = 09 (preliminary). 

Therefore relevant articles = 9/1530 = 0.58% relevant. 

  

The list of documents included at full-text level can be found in Appendix 3. 

 

3.3  Reference Group 

The reference group consisted of experts from China, France, India, Sweden, USA, and 

Brazil who were presented with the results of the scoping study over an online 

presentation. The reference group was asked to provide the following: 

1. Direct literature tips, to confirm if the included studies were relevant or not 

and to provide information about other included studies. 

2.  Information about roadmaps around the world. 

3. Insights on the search strategy. 

The suggestions of the reference group were incorporated into the modified search 

strategy, and to prepare a list of roadmaps for NZEB around the world. 

Details about the reference group are not disclosed here since no official disclosure 

statement was provided to the participants. 
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3.4  Systematic Map Process 

The Systematic Map process was conducted using EPPI-Reviewer 4. The modified search 

query was used to get results from the Scopus database. The results were then imported 

into EPPI-Reviewer 4 and the same process was conducted again, this time with 

simultaneous metadata extraction of relevant studies at Title and Abstract Screening level. 

The modified search query provided 1219 hits, and after Title and Abstract Screening, 

the documents included in the study for full-text screening were 87. 

 

Of these 87 documents, total documents retrieved were 78.  

05 documents were not retrieved because they were not found and  

04 documents could not be retrieved as access was not available. 

 

Of the 87 included documents for full-text screening,  

15 documents were selected for data extraction. 

 

The results of the pre-study (up to and including the full-text screening phase) are as 

follows: 

 

Total hits = 1219. Of these, 

Total documents included after full-text screening = 15 

Therefore relevant articles = 15/1219 = 1.23% relevant. 

 

3.5  Data Extraction 

3.5.1 Metadata Extraction at Title and Abstract Screening Level  

Metadata was extracted from all the studies included in the mapping process but 

excluding the grey literature, irrespective of inclusion criteria. 

The following data was collected as part of the metadata collection: 

A) Location of Study 

Since this study did not delimit itself on geographical constraints, data on location of 

study was collected based on which country the study focused on. This was done 

according to a classification of world regions available in Appendix 4. 

B) Type of Study 

During the process of the scoping study, it was observed that a significant number of hits 

could be broadly clustered into a few categories. Some of these categories are useful to 

inform research, policy and decision-making.  
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Data was collected on the location of study and type of study. If the retrieved studies did 

not provide matching data for metadata extraction, they were tagged as ‘Excluded from 

Metadata Extraction’ and these studies were also marked as ‘Excluded at the Title and 

Abstract Screening’ level. 

Studies focusing on the theoretical design or design methodology of new buildings were 

excluded from the metadata extraction and further steps of this study. Studies which were 

purely simulations and did not have an implementation aspect to them were also 

excluded. Studies which focused only on technologies or technological measures were 

also excluded from the metadata extraction and other sections of this study. The tabular 

data for both these figures 4 and 5 is available in Appendix 5. 

 

 

 

Fig. 4: Results from Metadata Extraction by Region 
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Fig. 5: Results from Metadata extraction by Type of Study 

Figure 4 shows the data from metadata extraction according to different world regions. 

From the figure it is clear that the distribution of the studies across the world is varied. 

Southern European Union leads the way, followed closely by Northern Europe. The only 

other significant region showing progress is North America, which includes USA and 

Canada. China, South Korea, and Australia and New Zealand show the rest of the limited 

progress. What can be said here is that there is a high focus on NZEB in developed 

countries however the Systematic Map did not show a lot of studies from other world 

regions. 

 

Figure 5 shows the same data, but with a focus on the frequency of the type of studies. 

Here we see that the highest frequency is of studies which are recommendations. Most 

researchers and academics provide recommendations to policy makers, since policies, 

regulations and standards exist but they do not match the goals and targets set for 

decarbonization of building sectors.  

Other significant frequencies are Performance Assessment Case studies, which are done 

to either establish design practices or prove the efficiency of demonstration projects – 

which is the next highest frequency reported.  

It is also visible that no Policy Documents were retrieved using this current search strategy 

or method for evidence synthesis. Only 9 studies were found which related to Roadmaps 

or Action Plans. A drawback of using a single database and especially scientific studies. 

Most policy documents are not published in scientific journals, and a similar view can be 

taken of Roadmaps and Action Plans as well – since most of the information for roadmaps 

was retrieved from reference searches. 
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3.5.2 Data Extraction at full-text level 

This section refers to the data extracted from the included studies at full-text level 

during both the scoping study and the mapping process along with included relevant 

grey literature. At the full-text level, studies were reviewed for Roadmaps with targets. 

Since most of the studies did not match the criteria in the data extraction spreadsheet 

directly, the reference lists were also searched to provide a database table of studies. 

All sources did not provide complete details about roadmaps or targets from a single 

source, therefore the table listed below shows all data compiled. Studies here have been 

grouped in a different way than they were coded in the database to facilitate easy 

formatting and reading. The database is available online. Details in Appendix 6. 

From the 20 included studies, grey literature and reference lists, a total of 127 roadmaps, 

policies or strategies are displayed from 37 countries. The Breakup is given here below: 

A) The EU and its Member States: 

Country Number of Strategies, Policies or 

Roadmaps with targets shown 

EU Level 01 

Austria 02 

Belgium 02 

Bulgaria 01 

Croatia 02 

Cyprus 01 

Czech Republic 01 

Denmark 04 

Estonia 01 

Finland 03 

France 04 

Germany 08 

Ireland 02 

Italy 03 

Latvia 01 

Lithuania 01 

Luxembourg 01 

Malta 01 

Netherlands 03 

Portugal 01 

Romania 01 

Spain 06 

Sweden 05 

UK 09 

Total 64 

 

Table 2: Number of roadmaps, policies, implementation strategies or action plans displayed from 

the EU and its Member States. 
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B) Non-EU Europe: 

Country Number of Strategies, Policies or 

Roadmaps with targets shown 

Switzerland 01 

Norway 03 

Total 04 

Table 3: Number of roadmaps, policies, implementation strategies or action plans displayed from 

non-EU Countries from Europe 

 

C) North America: 

Country Number of Strategies, Policies or 

Roadmaps with targets shown 

Canada 04 

USA 25 

Total 29 

Table 4: Number of roadmaps, policies, implementation strategies or action plans displayed from 

North America 

 

D) Rest of the world: 

Country Number of Strategies, Policies or 

Roadmaps with targets shown 

Australia 03 

Chile 01 

China 08 

China (Hong Kong) 01 

India 02 

Japan 05 

Malaysia 01 

Singapore 01 

South Korea 06 

Turkey 02 

Total 30 

Table 5: Number of roadmaps, policies, implementation strategies or action plans displayed from 

rest of the world. 

A total of 129 instances of roadmaps, policies, strategies or targets were identified and 

were listed according to the country or region, year of issue, goals and targets (if available) 

and a link to the document (if available). Since the table is too large, it is attached as 

Appendix 6 at the end of this report.  
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The results from the metadata extraction are somewhat reiterated here as well. In the 

tables above, the greatest number of roadmaps are shown to be from USA, followed by a 

collective total of roadmaps from the EU and its Member states – with the United 

Kingdom and Germany showing the most efforts displayed.  

Since the table of all the 127 instances will be difficult to include, a shorter table is shown 

here with roadmaps with the most complete and relevant information are summarised in 

the tables below: 

* Note: in this section, Primary Energy use intensity, or energy use are listed as kWh/m2/year 

unless stated otherwise. 

A) EU Member States 

Country 
Roadmap, 

Policy or Plan 

Organization 

and/or 

Organizational 

Level 

Year 

of 

Issue 

Goals and Targets 

Belgium 
Brussels Passive 

House Law 2011 

Brussels Capital 

Region, Ministry 

of Environment 

2011 

New construction or major 

renovation of a dwelling, office or 

school must comply with the 

passive standard (nearly zero 

energy) from 2015. 

Belgium 

Brussels 

Capital: The 

Brussels Air, 

Climate and 

Energy Code 

(COBRACE),  

 

Flemish region: 

Flemish Action 

Plan nZEB—

Energy Decree,  

 

Walloon region: 

Co-ZEB study–

Regional Policy 

Statement. 

Flemish Energy 

Agency in 

Flemish region 

2013 

Primary Energy use Intensity for  

A) Residential buildings:  

30—Flemish region,  

45—Brussels region, 

60—Walloon region.                 

 

B) Commercial Buildings  

40—Flemish region, 

60—Walloon region   

Croatia 

"Nearly Zero-

Energy Hotels" 

(NEZEH) 

Local and 

National 
2013 

In order to reach a NEZEH level: 

• the hotels will reduce their energy 

consumption to: 100 kWh/y/m² 

• they will produce 80% of its 

needs by RES (50% for heating, 50% 

for electricity) 

• the cost per refurbishment project 

is estimated as: 900 €/m² 

Cyprus 
The Energy 

Performance of 
Government 2009 

Primary Energy use for A) 

Residential Buildings - 180,  
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Buildings. 

NZEB Action 

plan 

B) Commercial Buildings- 210 

Denmark 

Building 

Regulation 

(BR10) 

Ministry of 

Economic and 

Business 

2010 

Primary Energy use for A) 

Residential Buildings - 20, 

B) Commercial Buildings- 25 

Denmark 
Building class 

2020 

The Ministry for 

Climate, Energy 

and Buildings 

2015 

Public buildings and private 

buildings are to be nearly zero 

energy buildings by 2018 and 2020, 

respectively. 

Estonia 

Minimum 

requirements 

for energy 

performance-

VV n. 68: 2012 

Ministry of 

Economic 

Affairs and 

Communications 

2012 

Primary Energy use Intensity for A) 

Residential buildings:  

50 (detached houses) 

100 (apartment buildings).      

 

B) Commercial Buildings 100 (office 

buildings) 

130 (hotels, restaurants) 

120 (public buildings) 

130 (shopping malls) 

90 (schools) 

100 (day care centers) 

270 (hospitals) 

France 

Réglementation 

Thermique 2012 

(RT 2012) 

Government 2013 

Primary Energy use for  

A) Residential Buildings - 50,  

B) Commercial Buildings -  

70 (office buildings without air 

conditioning),  

110 (office buildings with air 

conditioning) 

France 

Act on Energy 

Transition for 

Green Growth 

Ministry of 

Environment, 

Energy and the 

Sea 

2015 
New buildings should be energy 

positive by 2020. 

Germany 

Energy Concept 

for an 

environmentally 

friendly, secure 

and affordable 

energy supply 

BMWi 

National Level 
2010 

20 % reduction in the useful space 

heating demand of the building 

stock by 

2020 and 80 % of the primary 

energy demand by 2050 compared 

to 2008 

(Schimschar et al. 2013a), with the 

aim of achieving an almost climate-

neutral 

building stock by 2050; 

• Overall savings for the buildings 

and installation area that amount to 

775 PJ in 

the period 1995–2016; 

• Expected savings in the 

construction sector for the 2008–
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2016 commitment 

period amount to 610 PJ; 

• These objectives should mainly be 

achieved by doubling the energy-

related 

refurbishment rate from currently 

about 1 % to annually 2 % of the 

entire building stock. To achieve 

this increase, a refurbishment road 

map (according to the Energy 

Efficiency Directive) begins in 2013. 

Germany 

Framework for 

Carbon Neutral 

Buildings and 

Sites 

The German 

Sustainable 

Building Council 

(DGNB) 

2018 

The goal is to motivate stakeholders 

involved in construction and 

operation to massively accelerate 

the current renovation rate, to 

activate all measures for a 

continuous improvement process in 

facility management and to 

encourage building users to 

actively support the reduction of 

carbon emissions in their own 

building. 

The goal is a broad acceptance in 

the real estate market to launch a 

strong framework for a carbon 

neutral building stock by 2050. 

For new construction by latest 2030 

and 2050 for the remaining building 

stock. 

Spain 

CTE (Technical 

Building Code) 

of 2006; 

updated in 2013 

with max. 

consumption 

and demand 

(kWh/m2 per 

year); new, 

tougher 

requirements 

announced for 

2016 

National Level 2016 

The TBC & the RITE (regulations 

for thermal installations in 

buildings) set min. Requirements 

for use of RES for new buildings 

and buildings undergoing major 

renovation. 

Spain 

Energy 

Efficiency 

Action Plan for 

buildings 

owned by the 

central 

administration 

(min. saving 

National Level NA 

Target for 2020: share of energy 

from renewable energy sources 

(RES) in gross final consumption 

(initial share 2005: 8.7%). 
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target 20% by 

2016) 

Slovakia 

Act No. 

555/2005 Coll. as 

amended by the 

act No. 300/2012 

Coll. 

Ministry of 

Transport, 

Construction 

and Regional 

Development 

2013 

Primary energy use intensity for A) 

Residential Buildings - 32 

(apartment buildings) 

54 (family houses),   

B) Commercial Buildings -  

60 (office buildings) 

34 (schools) 

United 

Kingdom 

National 

Planning Policy 

Framework 

Ministry of 

Housing, 

Communities 

and Local 

Government 

2012 

All new homes should be zero 

carbon from 2016, and all other 

buildings from 2019. 

Table 6: Details of roadmaps with their targets displayed for EU Member States. 

Most EU member states have roadmaps and policy framework being implemented at a 

national level by government agencies or at the national government level. Quantitative 

metrics for energy use intensity are also discussed. Germany has in-depth strategies to 

achieve a carbon-neutral building stock by the year 2050. In contrast, Denmark has 

sufficiently low energy use intensity values allowed for buildings.  

Estonia has separate metrics for energy use for different types of commercial buildings. 

Belgium has different energy use metrics for different regions, built into legislation. These 

are interesting observations as all member states are bound by the EPBD and its recast. 

The EU and its member states have provided the largest pool of relevant data for this 

study. Some of the targets displayed here might be outdated as targets were set for the 

year 2020, and the database should be updated post 2020 to include new studies and 

continue to be relevant. 

 

B) Non-EU Europe 

Country 
Roadmap, 

Policy or Plan 

Organization 

and/or 

Organizational 

Level 

Year 

of 

Issue 

Goals and Targets 

Switzerland 2000W society 

The Swiss 

Engineers and 

Architects 

Association 

(SIA) 

2017 

The 2000 W society targets to 

reduce the 6000 W non-renewable 

energy intensity per capita during 

the year 2000 to 2000 W of non-

renewable energy consumption in 

2050 and 2000W total energy 

consumption of which 500 W 

non-renewable in 2100. It also 

targets 2 tons of CO2 emissions 
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per capita by the year 2050 (1 ton 

in 2100). 

Table 7: Details of roadmaps with their targets displayed for non-EU Member States. 

Switzerland was the only non-EU European country to display defined targets in this 

study. Switzerland has set a strict energy use target, along with slow long-term growth 

since targets have been set for the distant year 2100. 

C) North America 

Country 
Roadmap, 

Policy or Plan 

Organization 

and/or 

Organizational 

Level 

Year 

of 

Issue 

Goals and Targets 

Canada 
BC Energy Step 

Code 

British Columbia 

(BC) Energy 

Step Code 

Council 

2017 
New buildings must be net-zero 

energy ready by 2032. 

Canada 

Zero Emissions 

Building 

Framework 

The City 

Planning 

Division of 

Toronto 

2018 

The municipality committed to 

adopt Tier 2,3, or 4 for all city-

owned development with nearly 

zero emissions standards by 2026. 

USA 
The Executive 

Order 13693 
Federal 2015 

Ensuring, beginning in fiscal year 

2020 and thereafter, that all new 

construction of Federal buildings 

greater than 5,000 gross square feet 

(>464.5 square meters) that enters 

the planning process is designed to 

achieve energy net-zero and, where 

feasible, water or waste net-zero by 

2030. 

USA 

 

THE NET-

ZERO ENERGY 

COMMERCIAL 

BUILDING 

INITIATIVE: 

NZEBS BY 2025 

U.S. Department 

of Energy 
2010 

Improve the whole-building energy 

performance in new construction by 

50% by 2015 and by 70% by 2025, 

relative to ANSI/ASHRAE/IESNA 

Standard 90.1-2004. A 70% 

reduction in whole- building energy 

use, combined with renewables, 

provides NZEBs.  

Improve existing building stock 

energy performance by 50% by 2030 

relative to the Commercial 

Buildings Energy Consumption 

Survey (CBECS) 2003 baseline 

USA 

California ‘s 

Long Term 

Energy 

Efficiency 

Strategic Plan 

State of 

California 
NA 

In California, all new residential 

construction will be zero net energy 

by 2020, all new commercial 

buildings achieve net zero energy 

goal by 2030. 
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USA 

Zero Net 

Energy Action 

Plan 

The California 

Public Utilities 

Commission 

(CPUC), State of 

California 

2015 

New residential and Commercial 

construction will be NZEB by 2020 

and 2030 respectively. 

50% of commercial buildings 

retrofit to NZEB by 2030, 50% of 

new major renovations of state 

buildings to NZEB by 2025. 

USA 

Ultra-low 

energy 

buildings and 

high-density 

urban 

environment 

The New York 

State Energy 

Research and 

Development 

Authority 

2014 

All new large buildings will be 

required to build very low energy 

design targets beginning 2025. 

Table 8: Details of roadmaps with their targets displayed for North America. 

North America is different from Europe in the sense that both national (or federal) and 

local roadmaps have been identified with clearly defined targets. The State of California 

provides both short-term and long-term goals with milestones as well. However, targets 

are set as a percentage reduction as per baseline values instead of absolute metrics.  

D) Rest of World 

Country 
Roadmap, 

Policy or Plan 

Organization 

and/or 

Organizational 

Level 

Year 

of 

Issue 

Goals and Targets 

Australia 
ZCA Buildings 

Plan 
National 2009 

Australia's emission goal is to 

reduce emissions to 26%–28% on 

2005 levels by 2030. 

China 

GB/T51350-2019 

Technology 

Standard for 

Nearly Zero 

Energy Building 

National 

MOHURD 
2019 

By 2030: 30% of new buildings will 

be NZEB,  

30% of the existing buildings will 

be renovated to achieve NZEB. 

30% of new building energy 

consumption from renewable 

energy. 

China 

The 13th five-

year plan for 

building energy 

conservation 

and green 

building 

development 

Ministry of 

Housing and 

Urban-Rural 

Development 

2017 

The construction of demonstration 

projects of ultra-low-energy and 

near-zero-energy buildings will 

reach more than 10 million square 

meters by 2020. 

Japan 
Strategic Energy 

Plan 2014 

Ministry of 

Economy, Trade 

and Industry 

(METI) 

2014 

Newly constructed public 

buildings and standard houses are 

to be zero-energy buildings 

voluntarily by 2020. Newly 

constructed buildings and houses 
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are to be zero-energy buildings 

voluntarily by 2030. 

India 

Strategy 

Roadmap for 

Net Zero energy 

buildings in 

India 

USAID, ECO-III 

Project 
2011 

14-point recommendation to 

Government of India. (Proposal) 

South 

Africa 

C40 South 

Africa Buildings 

Program 

C40 & 

Sustainable 

Energy Africa 

(SEA) 

2018 

Energy efficiency policies and 

programs towards a net zero 

carbon performance for new 

buildings in South African cities 

are to be developed and 

implemented by 2020. 

South 

Korea 

Activation Plan 

for Green 

Building 

National, 

Government 
2009 

All newly constructed buildings 

should be ZEBs 

by 2025 

South 

Korea 

Building Energy 

Efficiency 

Program 

National energy 

roadmap & Zero 

energy building 

certification 

2012 

New building constructions 

should have net zero energy 

consumption and non-residential 

buildings should have an energy 

saving rate of 60% by 2025. 

South 

Korea 

The Activation 

Plan of Zero 

Energy 

Building 

Corresponding 

to Climate 

Change 

National, 

Government 
2014 

Accomplishing 

top-level ZEB design. 

Table 9: Details of roadmaps with their targets displayed for Rest of the world. 

It is interesting to see the variation in Roadmaps and targets around the rest of the world. 

China has recent regulation for NZEB as compared to the US or the EU Member States. 

Goals seem to be inadequate on the surface when only 30% of the building stock is to be 

considered for upgrade or new construction. However, in the case of a country like China, 

it can amount to a large area. Metrics are different as no other countries list their targets 

in terms of net or gross built-up area.  

The case of India is very interesting since a recommendation has been provided to all 

relevant agencies since 2011, but no formal roadmap has been implemented in this 

context. Regulations like the Energy Conservation Building Code (ECBC, 2017) have come 

into effect for new buildings but there is still no formalized strategy roadmap. 

South Korea shows progressive improvement in their understanding of and development 

of targets for NZEB. From 2009 to 2014, the ambition of the activation plans has become 

bigger.  
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3.5.3 Exclusion Data  

Exclusion data refers to the data that studies were coded with during Title and Abstract 

Screening during the mapping process. This does not include grey literature. 

Since EPPI-Reviewer 4 offers much flexibility with how to conduct the process, code the 

data, and extract and analyse it, there are more results available. The Scoping Study 

informed of several different keywords that were repetitive while screening the studies 

for Title and Abstract. Since these keywords appeared a significant number of times, they 

were also recorded during the Systematic Map process. 

Two categories of studies were looked at to further better inform decision making. Data 

was collected from studies excluded on Wrong Population type as well as studies 

excluded on Wrong Intervention. Studies were conglomerated into different categories 

for both. The results are shown below: 

 

Study Population 
Number 

of Studies 
Terms 

Total Excluded 

Documents on WP: 

Wrong Population 

330 - 

Building 

Integrated 

Photovoltaics 

44 BIPV, Solar PV, PV Systems 

Heating, 

Ventilation and 

Air-Conditioning 

62 

Air Conditioning Systems, Cooling 

systems, Heating systems, heat 

pumps, Thermal systems, ventilation, 

heat exchanger, HVAC 

Energy 

Management 
46 

Battery Storage, Energy management, 

microgrids, load management 

systems, smart grids, smart 

controllers 

Building Envelope 72 

Architectural components, Building 

Envelope, Facade, Glazing, insulation, 

phase change materials (PCM), Roofs, 

Windows 

Table 10: Studies with high frequency of excluded population. 
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Study 

Intervention 
Number of Studies Terms 

Total Excluded 

Documents on 

WI: Wrong 

Intervention 

684 + 57 = 741 

(Title and abstract + 

Full text) 

- 

NZEB Design 

Studies 
101 

Architectural design, Design, 

Design optimization, Design 

recommendation, Design 

strategy, MCDA Design, Design 

Proposals 

NZEB 

Simulation or 

Modelling 

Studies 

188 

Simulation, Algorithm, model 

predictive control, Optimization, 

Performance analysis, 

performance assessment, 

modelling, 

Table 11: Studies with high frequency of excluded Interventions. 

 

The data from the excluded studies is useful to get a broader overview of what efforts 

towards NZEB exist around the world.  

Most scientific literature refers to different components of NZEBs. As seen in Table 10, 

the greatest number of studies were dedicated to the building envelope, i.e. improving the 

insulation, structural and architectural components of buildings.  

A lot of focus is placed on building components for Energy Efficiency. In all, the most 

number of studies within the hits from the second search string referred to EEMs. 

In Table 11 we see that when the population does refer to buildings in general, the major 

focus is still on the Design, Modelling, Simulation and Optimization of buildings.  

 

In this study, the exclusion data has shown to be valuable in terms of identifying where 

the current efforts towards NZEBs are allocated around the world. There is no consistent 

definition of nZEB – even within the EU. With all the different building standards and 

climatic zones around the world, it is still a major task to be able to design buildings which 

offer good energy performance at all places. 
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4 DISCUSSION 

 

4.1 Process  

The process of conducting a Systematic Map or Review can be extremely time-consuming, 

especially for a study that focuses on information available at a world-wide scale. Most 

Systematic Map or Systematic Review teams consist of more than one individual 

screening or extracting data from the studies.  

This is also the reason why most of the tools available are online. 

This study was initially planned as a Systematic Review. However, due to lack of time, 

lack of a review team and the variation in study designs it was chosen to be conducted as 

a Systematic Map instead. 

It depends on the type of tool being used and its capabilities that determines the time 

taken to results. In this study, a major portion of the time was spent on the Scoping study 

rather than the actual Systematic Map process. The quality of the results can change 

significantly based on the hits from the search query but also the number of reviewers. 

The bias with which the studies are screened can be checked and better decisions can be 

made with multiple reviewers first independently screening and coding the documents, 

and then checking for conflicts.  

However, a Systematic Map or Review process does define the study parameters clearly, 

making the results produced at the end more reliable and reproducible. Further, extra 

data can be extracted by defining parameters such as the Exclusion Data in the case of this 

study, helping to get a clearer picture of the efforts in the building sector for NZEB 

worldwide. 

 

4.2  Tools 

The tools used within this study have been assessed for usability and usefulness to this 

Systematic Map process and are not absolute indicators of their reliability and usability.  
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Fig. 6: Comparison of the functionality of currently available systematic review management 

software packages (Kohl et. al, 2018) 

Fig. 6 above shows the comparison of different software tools available, with the arrows 

on the left showing two of the software used in this report – Colandr and EPPI-Reviewer 

4. The tools used in this study have been discussed below. 

 

4.2.1 APSIS Scoping Review Helper 

The APSIS Scoping Review Helper is better as a database manager and citation screening 

tool. It can help collate citation databases, assign multiple users specific sections for 

marking and export the outcomes as database files again. However, this tool lacks a lot of 

the features required for conducting a full Systematic Map or Systematic Review. 

For example, there are no tools available for data extraction on this platform. 

4.2.2 Colandr – Colandrapp.com 

Colandr is a highly useful tool for first-time reviewers. It incorporates review-planning, 

generating search strings, managing inclusion or exclusion criteria and data extraction. 

Further, Colandr is machine learning assisted. Using machine learning shortens the 

review time significantly. 

There are still several drawbacks with Colandr as machine learning works only at the title 

and abstract screening level, and with the labels for data extraction which have to be 

added prior to the data extraction after the full-text screening. This severely limits the type 
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of studies that data can be extracted from, as the data extraction spreadsheet needs to be 

thought out well in advance.  

The development of Colandr occurred as a pro-bono tool for evidence synthesis, therefore, 

support for and capabilities of this are limited to a high extent.  

Colandr should be used for a Title and Abstract screening. The machine learning makes 

it a faster process.  

Data extraction has a lot of problems as Labels cannot be removed but can be added at a 

later time. Colandr is sluggish with showing which values have been selected during 

extraction. There is a need to refresh page or exit to previous screen and come back to see 

the updated label and value selection. Multiple text boxes are required for multiple text 

entries as each textbox can hold only one entry at a time, not a series of entries. This makes 

data extraction difficult. 

4.2.3 EPPI-Reviewer 4 

EPPI-Reviewer is a highly efficient application. The time taken to results is much lesser 

than Colandr. For instance, in this study the access to EPPI-Reviewer was purchased on 

2019-11-12 and it was still possible to screen and extract data from 1219 studies within two 

weeks. 

 

In addition, the flexibility with which the data can be added or analysed is high as data 

can be encoded in several formats. A machine learning algorithm can also be trained to 

work on very large data sets. 

Reporting results or generating reports is also a key feature of EPPI-Reviewer, where 

several codes can be combined in different ways to produce reports. Statistical analysis 

and generating tables and charts is in-built. 

There are some drawbacks to EPPI-Reviewer. The application still works on Internet 

Explorer, which is a web-browser that is quite outdated in the number of features and 

ease of use. This limits the user experience with the application. However, EPPI-Center is 

developing a newer version for more popular and standard browsers and is in beta-testing 

stage. A more modern version of this application will be a useful tool for all types of 

reviews and reviewers. 

 

4.3 Analysis of Results 

When comparing the results from the metadata extraction at title and abstract level and 

the data extraction at full-text level, the trend appears to be that the results from the 

metadata extraction are somewhat reiterated here as well. The greatest number of 

roadmaps are shown to be from USA, followed by a collective total of roadmaps from the 

EU and its Member states. China, South Korea, and Australia and Japan show the rest of 

the limited yet significant progress. 
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When analysing the roadmaps according to the targets stated in section 2.5.6, it is clear 

that most roadmaps have the specific focus of only achieving Target 1 – i.e. energy 

performance of buildings. 

The roadmaps that did show a lot of focus on the other targets and parameters were:   

Framework for Carbon Neutral Buildings and Sites - The German Sustainable 

Building Council (DGNB) – which relates to Targets 3 and 4 – targeting companies 

and behaviour change for acceptance of carbon-neutral technologies. 

Spain with its combined policies focused on energy efficiency (Target 1) and 

transition to renewable sources (Target 5) through different policy measures 

separately. 

THE NET-ZERO ENERGY COMMERCIAL BUILDING INITIATIVE: NZEBS BY 

2025 – US Department of Energy - focused on all parameters by incorporating all 

angles into a single study and was the only complete roadmap covering all 

parameters retrieved as a single study through the query search process. Most 

other roadmaps were included through either being displayed in the included 

studies or through grey literature search, reference search, and the reference 

group. 

The inferences that can be drawn are the following: 

➢ Most roadmaps with concrete targets appear only from the European Union 

and its Member States or North America. 

➢ Most targets focus on new development first. 

➢ Most countries do not have established roadmaps. 

The exclusion data was useful in looking at a broader picture outside the scope of strategic 

planning and roadmaps, but still very relevant and valuable to decision-making. It shows 

where most research is focused and what is lacking in order for implementation of efforts 

to become mainstream. 

Most scientific literature referred to different components of NZEBs. In all, the greatest 

number of studies within the hits from the second search string referred to EEMs. Of these 

the greatest number of studies were dedicated to the building envelope. 

When the population does refer to buildings in general, the major focus is still on the 

Design, Modelling, Simulation and Optimization of buildings to NZEB. 

Most researchers and academics provide recommendations to policy makers, since 

policies, regulation and standards exist but they do not match the goals and targets set for 

decarbonization of building sectors. 

 

 



42 
 

4.4  Implications for Policy and Research 

Policy needs to take cue from research. Recommendations made to inform policy need to 

be taken seriously to bridge the gap between climate change mitigation targets and 

practice. 

This study has been able to show significant efforts towards implementing NZEB being 

made only in some parts of the world. In the case of Net Zero Energy buildings, 

developing countries should take up responsibility to implement measures to decrease 

energy use and reduce emissions. However, this Systematic Map of Roadmaps, Strategies 

and Action plans around the world should not be taken as a full-fledged systematic map 

or review since key parameters for conducting this study vary greatly from what a full 

review should look like. 

Since arriving on these roadmaps was a difficult process, decision makers need to make 

their plans easily available, with actions plans that are realistic, up to date and readily 

accessible.  

 

4.4.1 Future Work 

The data about roadmaps around the world in this study can be used to answer the 

question – “What is the specific focus of the roadmaps for NZEB and PEB around the 

world?”, through a more in-depth and focused study. 

It is recommended that a full Systematic Review be conducted to answer this question, 

using this study as a starting point. 

The results from this systematic mapping process can be used to inform further research 

and IVL is proposed use the results as a scoping study for a full systematic review.  

The database of roadmaps provided in this report should be used as reference lists to 

search for and include relevant studies to get better results from search queries. In-depth 

review parameters for review protocols and data-extraction should be used to critically 

assess the roadmaps for validity and reliability. A proposed data extraction spreadsheet 

below shows the type of data to be looked for in a study to finally include it for data 

extraction: 
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Label Description 

Name of Roadmap Official name 

Name of 

Organization 

Official name of organization issuing roadmap 

Roadmap Level Village, Neighbourhood, Municipality, Town, City, County/State, 

Country, Region, Local Institution, National Institution, International 

Institution 

Country or Region Country or region of focus of study. 

Date of Issue Date of issue or reveal of the roadmap. 

Policies Displayed Policies displayed in the document 

Target Year Proposed year to meet the goals and targets discussed in the roadmap. 

Compulsory Goals? If goals are voluntary, compulsory, or the roadmap has both voluntary 

and compulsory goals. 

Stakeholder 

Perspective 

approached? 

If stakeholders were consulted during the formulation of this roadmap. 

Building Typologies Does the roadmap focus on new buildings (new construction NZEB/PEB) 

or existing buildings (Retrofit, renovation) 

Building Typologies 

by Sector 

Residential refers to housing, Public refers to govt. And institutional 

buildings, commercial refers to private buildings not being used for 

residential purposes. 

Efficiency Measures 

Included 

Improved Building Envelope, Improved HVAC Efficiency, Installation of 

Renewables, Appliance Efficiency, Digitalization/IOT, Energy Storage 

Devices, Industrialization of Construction Methods, Bioclimatic Design, 

Passive Management and Operation Strategies, Supply Flexibility, 

Demand Flexibility, Circular Economy, Shared Economy 

RET's Included Solar PV, Solar Thermal, Small Wind, Small Hydro, Biomass Boilers, 

Geothermal 

Energy Use 

Intensity 

The primary energy use in (kWh/m2/y) 

Roadmap Ambition 

or Ambition Targets 

What does the roadmap aim to achieve? 
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Type of 

Stakeholders 

Consulted 

Select the type of stakeholders consulted (if any) in the formulation 

process of the roadmap. 

Costs to Achieve 

targets 

The amount and currency either required or allocated for achieving the 

goals of the roadmaps. 

Table 12: Proposed Data Extraction Spreadsheet for a future Systematic Review 

 

5 CONCLUSION 

 

The efforts to implement NZEB around the world are mostly concentrated in research and 

development of energy efficiency measures and renewable energy technologies. Most 

efforts are allocated within the European Union and North America, and some efforts are 

visible in China, South Korea, Australia and Japan. There are several studies being 

conducted for ZEBs around the world. However, efforts around the world are not 

uniform. 

Of the efforts in implementation through policy and planning, a lot of recommendations 

to policy makers are available through scientific literature that can be incorporated into 

practice to make the process faster. Only some regions of the world have been able to 

convert these recommendations to concrete action plans or roadmaps with clear targets.  

Concrete roadmaps exist in developed countries, but mostly Europe and North America. 

Other world regions need to catch-up to this pace for a decarbonized building sector by 

the year 2050. Considering the high number of technical studies being conducted to 

continuously improve the design, components and efficiency measures for Net-Zero 

Energy Buildings, more efficient solutions are on the way which developing countries can 

adopt.  

Countries need to produce concrete roadmaps in this sector in order to generate results 

from actions that will help mitigate the climate change crisis. These roadmaps need to be 

informed by research and evidence synthesis is a tool for well-informed decision making. 

Publicly available databases for such measures can ensure better participation and 

understanding of all the efforts around the world and the best solutions can be 

implemented, just in time to save the world from the climate change crisis. 
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7 APPENDICES 

 

Appendix 1 – List of Institutional Websites Searched 

www.nzeb.in  Net-Zero buildings in India 

https://igbc.in/igbc/  Indian Green Building Council 

https://www.worldgbc.org/  World Green Building Council 

https://www.teriin.org/  The energy and resources institute 

http://www.econiwas.com/  Ministry of Power, GOI 

https://www.beepindia.org/  Indo-Swiss Building Energy Efficiency Project 

https://www.apec.org/  Asia-Pacific Economic Cooperation 

https://www.buildup.eu/en  European Portal for Energy Efficiency in Buildings  

https://ipeec.org/ International Partnership for Energy Efficiency Cooperation  

www.carbse.org Centre for Advanced Research in Building Science and Energy 

(CARBSE) 

http://g20-energy-efficiency.enerdata.net/policies/ G20 Energy Efficiency Policies and 

Measures 

https://www.enerdata.net/ Enerdata 

www.iea.org International Energy Agency 

  

http://www.nzeb.in/
https://igbc.in/igbc/
https://www.worldgbc.org/
https://www.teriin.org/
http://www.econiwas.com/
https://www.beepindia.org/
https://www.apec.org/
https://www.buildup.eu/en
https://ipeec.org/
http://www.carbse.org/
http://g20-energy-efficiency.enerdata.net/policies/
https://www.enerdata.net/
http://www.iea.org/
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Appendix 2 – Search Strings and Search Strategy 

INITIAL SEARCH QUERY 

Positive or zero energy buildings ALT 2  

( "decarb*" OR " carbon*" OR "climat*" OR "energy*" OR "mitigat*" W/3 "potential" OR 

"mitigat*" OR "policy" OR "consumption" OR "use" OR "sav*" OR "pathway*" OR 

"scenario*" OR "roadmap*" ) AND  

 ( "positive energy" OR "zero" OR "net zero" OR “near”  OR "ZEB" OR "NZEB" 

W/3  "building*" OR "block" OR "standard" OR "energy" )  

Positive or zero energy buildings ALT 2 

( "positive energy"  OR  "zero"  OR  "net zero"  OR  "near*"  OR  "ZEB"  OR  "NZEB"  W/3  

"building*"  OR  "block"  OR  "standard"  OR  "energy" )  AND  ( "roadmap*"  OR  "target*"  

OR  "action plan*" ) )  AND   

TITLE-ABS-KEY ( ( "decarb*"  OR  " carbon*"  OR  "climat*"  OR  "energy*"  OR  "mitigat*"  

W/3  "potential"  OR  "mitigat*"  OR  "policy"  OR  "consumption"  OR  "use"  OR  "sav*"  

OR  "pathway*"  OR  "scenario*"  OR  "roadmap*"  

Roadmaps and targets 

( "polic*" OR "regul*" OR "strateg*" OR "roadmap*" OR "normat*" OR "legisl*" OR "target*" 

OR "goal*" ) 

Buildings sector 

( "building*" OR "house*" OR "residential" OR "domestic" OR "service*" OR "tertiary" OR 

"public" ) 

MODIFIED SEARCH QUERY 

Positive or zero energy buildings   

 ( "positive energy" OR "zero" OR "net zero" OR “near”  OR "ZEB" OR "NZEB“ OR neutral 

W/3  "building*" OR "block" OR "standard" OR "energy" ) AND  

Roadmaps and targets 

( "decarb*"  OR  "carbon*"  OR  "climat*"  OR  "energy"  OR CO2 W/3  "potential"  OR  

"mitigat*"  OR  "policy"  OR  "sav*"  OR  "pathway*"  OR  "scenario*"  OR  "roadmap*"  OR  

"regul*"  OR  "strateg*"  OR  "normat*"  OR  "legisl*"  OR  "target*"  OR  "goal*"  OR  "action 

plan*" ) AND  

Buildings sector 
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( "building*" OR "house*" OR "residential" OR "domestic" OR "service*" OR "tertiary" OR 

"public" ) 

TITLE-ABS-KEY ( ( "positive energy"  OR  "zero"  OR  "net zero"  OR  "ZEB"  OR  "NZEB"  

W/3  "building*"  OR  "block"  OR  "standard"  OR  "energy" )  AND   

 

( "decarb*"  OR  " carbon*"  OR  "climat*"  OR  "energy*"  OR  "mitigat*"  W/3  "potential"  

OR  "mitigat*"  OR  "policy"  OR  "consumption"  OR  "use"  OR  "sav*"  OR  "pathway*"  

OR  "scenario*"  OR  "roadmap*" )  AND  

 

 ( "polic*"  OR  "regul*"  OR  "strateg*"  OR  "roadmap*"  OR  "normat*"  OR  "legisl*"  OR  

"target*"  OR  "goal*" )  AND   

 

( "building*"  OR  "house*"  OR  "residential"  OR  "domestic"  OR  "service*"  OR  "tertiary"  

OR  "public" ) )  
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Appendix 3 – List of Documents Included at Full-Text Level 

SCOPING STUDY 

Holuj B. (2010). Commercial buildings as clean domestic energy assets by 2025?. Cogeneration 

and Distributed Generation Journal, 25(2), pp.33-43. 

International Energy Agency. (2013). Transition to sustainable buildings: Strategies and 

opportunities to 2050. : Organisation for Economic Cooperation and Development (OECD). 

D׳Agostino, D. (2015). Assessment of the progress towards the establishment of definitions of 

Nearly Zero Energy Buildings (nZEBs) in European Member States. Journal of Building 

Engineering, 1, pp.20-32. 

Schimschar S. (2013) Policy Instruments: The Case of Germany. In: Pacheco Torgal F., 

Mistretta M., Kaklauskas A., Granqvist C., Cabeza L. (eds) Nearly Zero Energy Building 

Refurbishment. Springer, London 

Tsoutsos, T., Tournaki, S., Santos, C. and Vercellotti, R. (2013). Nearly Zero Energy Buildings 

Application in Mediterranean Hotels. Energy Procedia, 42, pp.230-238. 

Liu Z, Zhou Q, Tian Z, He B J, and Jin G. (2019). A comprehensive analysis on definitions, 

development, and policies of nearly zero energy buildings in China. Renewable and Sustainable 

Energy Reviews, 114. 

Kim, J. and Yu, C. (2018). Sustainable development and requirements for energy efficiency 

in buildings – The Korean perspectives. Indoor and Built Environment, 27(6), pp.734-751. 

Yang, X., Zhang, S. and Xu, W. (2019). Impact of zero energy buildings on medium-to-long term 

building energy consumption in China. Energy Policy, 129, pp.574-586. 

Morishita, N., Heidenreich, M., Hemmers, R., Vankann, M., Sahakari, T., Vainio, T., 

Pagliano, L., Treberspurg, M. and Österreicher, D. (2016). EU-GUGLE: A Sustainable 

Renovation for Smarter Cities from a Pilot Project. Smart and Sustainable Planning for Cities 

and Regions, pp.353-382. 

MAPPING PROCESS  

Braune A, Geiselmann D, Oehler S, Ruiz Durán, and C . (2019). Implementation of the DGNB 

Framework for Carbon Neutral Buildings and Sites. In: Central Europe towards Sustainable 

Building 2019, CESB 2019. : Institute of Physics Publishing, pp.. Available at: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85068805327&doi=10.1088%2f1755-

1315%2f290%2f1%2f012040&partnerID=40&md5=4aeb543743d3c7990a7070bfe95e81e2. 

D'Agostino D. (2015). Assessment of the progress towards the establishment of definitions of 

Nearly Zero Energy Buildings (nZEBs) in European Member States. Journal of Building 

Engineering, 1, pp.20-32. 
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D'Agostino D, Cuniberti B, and Bertoldi P. (2017). Energy consumption and efficiency 

technology measures in European non-residential buildings. Energy and Buildings, 153, 

pp.72-86. 

De-Alegría-Mancisido Itziar, M , Alvarez-Meaza I, Zarrabeitia-Bilbao E, Bueno-Mendieta 

G, and Vicente-Molina A. (2016). The nearly zero-energy building (nzeb strategy in the european 

union (EU): The Spanish perspective. Dyna (Spain), 91(5),  

Flourentzou F. (2019). Possible strategies and obstacles in the pathway towards energy transition 

of residential building stocks in Switzerland. In: Sustainable Built Environment D-A-CH 

Conference 2019: Transition Towards a Net Zero Carbon Built Environment, SBE 2019 

Graz.: Institute of Physics Publishing, Available at: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85073009099&doi=10.1088%2f1755-

1315%2f323%2f1%2f012171&partnerID=40&md5=191adb16217e2f1bbb89fd6ab633cd61. 

He J. (2018). Situation and measures of China’s CO2 emission mitigation after the Paris 

Agreement. Frontiers in Energy, 12(3), pp.353-361. 

Holuj B. (2010). Commercial buildings as clean domestic energy assets by 2025?. Cogeneration 

and Distributed Generation Journal, 25(2), pp.33-43. 

Kang J S, Lim J H, Choi G S, and Lee S E. (2013). Building policies for energy efficiency and the 

development of a zero-energy building envelopment system in Korea. 2nd International 

Conference on Green Buildings Technologies and Materials, and GBTM 2012, 689, pp.35-

38. 

Kibert C J, and Fard M M. (2012). Differentiating among low-energy, low-carbon and net-zero-

energy building strategies for policy formulation. Building Research and Information, 40(5), 

pp.625-637. 

Liu Z, Zhou Q, Tian Z, He B J, and Jin G. (2019). A comprehensive analysis on definitions, 

development, and policies of nearly zero energy buildings in China. Renewable and Sustainable 

Energy Reviews, 114, pp.. 

Pan W, and Ning Y. (2015). A socio-technical framework of zero-carbon building policies. 

Building Research and Information, 43(1), pp.94-110. 

Panagiotidou M, and Fuller R J. (2013). Progress in ZEBs-A review of definitions, policies and 

construction activity. Energy Policy, 62, pp.196-206. 

Schimschar S. (2013). Policy instruments: The case of Germany. In:, ed., Nearly Zero Energy 

Building Refurbishment: A Multidisciplinary Approach. : Springer-Verlag London Ltd, 

pp.15-60. 

To C, Li J, and Kam M. (2017). Towards Zero Carbon in a Hot and Humid Subtropical Climate. 

In: International High-Performance Built Environment Conference - A Sustainable Built 

Environment Conference 2016 Series SBE16, iHBE 2016. : Elsevier Ltd, pp.413-422. 
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Available at: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85020549028&doi=10.1016%2fj.proeng.2017.04.200&partnerID=40&md5=4df58f600fc7ffed

bc8fa46b83e6f223. 

Zhang J, Zhou N, Hinge A, Feng W, and Zhang S. (2016). Governance strategies to achieve 

zero-energy buildings in China. Building Research and Information, 44(5-6), pp.604-618. 
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Appendix 4 – Classification of Countries by World Regions 

1. North America 

a. USA & Canada - Canada, United States of America (the) 

b. Greenland, Bermuda + others - Bermuda, Greenland, Saint Pierre and Miquelon 

2. Europe 

a. Northern and western Europe - Åland Islands,  Denmark, Estonia, Faroe Islands 

(the), Finland, Iceland, Ireland, Isle of Man, Latvia, Lithuania, Norway, Svalbard 

and Jan Mayen, Sweden, United Kingdom of Great Britain and Northern Ireland 

(the), Austria, Belgium, France, Germany, Liechtenstein, Luxembourg, Monaco, 

Netherlands (the), Switzerland, Guernsey, Jersey 

b. Southern Europe and eastern European Union - Andorra, Cyprus, Croatia, 

Gibraltar, Greece, Holy See (the), Italy, Malta, Portugal, San Marino, Slovenia, 

Spain, Bulgaria, Czechia, Hungary, Poland, Romania, Slovakia, Turkey 

3. Eastern Europe and West-Central Asia 

a. Eastern Europe - Albania, Bosnia and Herzegovina, Belarus, Montenegro, 

Republic of North Macedonia, Moldova (the Republic of), Serbia, Russian 

Federation (the), Ukraine 

b. West-Central Asia - Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, 

Tajikistan, Turkmenistan, Uzbekistan 

4. Latin America and Caribbean 

a. Caribbean - Anguilla, Antigua and Barbuda, Aruba, Bahamas (the), Barbados, 

Bonaire, Sint Eustatius and Saba, Virgin Islands (British), Cayman Islands (the), 

Cuba, Curaçao, Dominica, Dominican Republic (the), Grenada, Guadeloupe, 

Jamaica, Martinique, Montserrat, Puerto Rico, Saint Barthélemy, Saint Kitts and 

Nevis, Saint Lucia, Saint Martin (French part), Saint Vincent and the Grenadines, 

Sint Maarten (Dutch part), Trinidad and Tobago, Haiti, Turks and Caicos Islands 

(the), Virgin Islands (U.S.) 

b. Central America - Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, 

Nicaragua, Panama 

c. South America - Argentina, Bolivia (Plurinational State of), Bouvet Island, Brazil, 

Chile, Colombia, Ecuador, Falkland Islands (the) [Malvinas], French Guiana, 

Guyana, Paraguay, Peru, South Georgia and the South Sandwich Islands, 

Suriname, Uruguay, Venezuela (Bolivarian Republic of) 

5. Sub-Saharan Africa 

a. Western Africa - Cabo Verde, Côte d'Ivoire, Ghana, Nigeria, Saint Helena, 

Ascension and Tristan da Cunha, Benin, Burkina Faso, Gambia (the), Guinea, 

Guinea-Bissau, Liberia, Mali, Mauritania, Niger (the), Senegal, Sierra Leone, Togo 

b. Eastern Africa - British Indian Ocean Territory (the), French Southern Territories 

(the), Kenya, Mauritius, Mayotte, Réunion, Seychelles, Zimbabwe, Burundi, 

Comoros (the), Djibouti, Eritrea, Ethiopia, Madagascar, Malawi, Mozambique, 

Rwanda, Somalia, Uganda, Tanzania, United Republic of, Zambia 

c. Southern and middle Africa - Botswana, Eswatini, Namibia, South Africa, 

Lesotho, Cameroon, Congo (the), Equatorial Guinea, Gabon, Angola, Central 

African Republic (the), Chad, Congo (the Democratic Republic of the), Sao Tome 

and Principe 
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6. Middle East and North Africa 

a. North Africa - Algeria, Egypt, Libya, Morocco, Tunisia, Western Sahara, South 

Sudan, Sudan (the) 

b. Middle East - Bahrain, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi 

Arabia, Palestine, State of, Syrian Arab Republic, United Arab Emirates (the), 

Yemen 

7. Eastern Asia 

a. South Korea - Korea (the Republic of) 

b. Rest of Eastern Asia (excluding Japan) - China, China Hong Kong Special 

Administrative Region, China Macao Special Administrative Region, Korea (the 

Democratic People's Republic of), Mongolia 

8. Southern Asia 

a. India & Sri Lanka - India, Sri Lanka 

b. Rest of Southern Asia - Iran (Islamic Republic of), Maldives, Pakistan, 

Afghanistan, Bangladesh, Bhutan, Nepal 

9. South-East Asia and developing Pacific 

a. South-East Asia - Brunei Darussalam, Indonesia, Malaysia, Philippines (the), 

Singapore, Thailand, Viet Nam, Cambodia, Lao People's Democratic Republic 

(the), Myanmar, Timor-Leste 

b. Developing Pacific - Fiji, New Caledonia, Papua New Guinea, Solomon Islands, 

Vanuatu, Guam, Marshall Islands (the), Micronesia (Federated States of), Nauru, 

Northern Mariana Islands (the), Palau, United States Minor Outlying Islands 

(the),Kiribati, American Samoa, Cook Islands (the), French Polynesia, Niue, 

Pitcairn, Samoa, Tokelau, Tonga, Wallis and Futuna, Tuvalu 

10.  Asia-Pacific Developed 

a. Australia & New Zealand - Australia, New Zealand 

b. Asia-Pacific Developed (others) - Japan, Christmas Island, Cocos (Keeling) Islands 

(the), Heard Island and McDonald Islands, Norfolk Island 
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Appendix 5 – Data for Table 3 and Table 4 
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Appendix 6 – Database of Roadmaps, Strategies and Plans along with Sources 

Since the data is too large to be formatted and added to this section of the report, 

it has been made available online. 

The database is available to be viewed online at: 

https://drive.google.com/open?id=1QojrRwcVAbYJ06TefEIIuRjCgsth0Xnt 

Alternatively, the QR-Code below can also be scanned: 

  

https://drive.google.com/open?id=1QojrRwcVAbYJ06TefEIIuRjCgsth0Xnt
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