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INTRODUCTION  

Henk Ruessink and Martin de Bree  

Regulatory approaches to environmental challenges need effective compliance mechanisms in 
order to be successful. Laws and regulations, however smartly and eloquently they may be 
drafted, will not bring results if the regulatees fail to comply with them.  Such failure, which 
is negative for the environmental outcome, may have several reasons.  

For instance, the regulatee, despite a willingness to comply, may be unaware of a particular 
regulation through insufficient communication from the side of the regulator. Also it could be 
that the regulation is complex and/or ill-written and hence hard to comprehend by a regulated 
entity. Furthermore, if the technical or organizational measures to be implemented to achieve 
compliance are substantial and expensive, compliance with the regulation may be hampered. 

On the other hand, some regulatees would gamble a bit and try to save some time, money and 
effort by complying late, incompletely, or not at all. They will generally move towards 
compliance once authorities have found out about their behavior and have taken appropriate 
persuasive steps. 

At the extreme end of the compliance spectrum, one will often find a hard-core group of 
regulatees that will do everything but comply. Non-compliance and ignorance of the rule of 
law seems to be the norm in that group, sometimes even to a degree that one may speak of a 
criminal attitude. 

In all such situations of detected non-compliance, the competent authorities must prepare and 
put in place appropriate interventions in order to restore, promote and assure compliance with 
the pertinent regulations. In this perspective, interventions can be seen as a response of the 
authority to stimulate compliance with regulations. It goes without saying that for an effective 
result, these responses must be specific, proportional, clear and professional. 

The ultimate goal of any intervention is to bring back a situation of non-compliance to one of 
compliance and to stimulate that infringements are prevented in the future. The approaches 
chosen to achieve this are sometimes of formal or legal nature (legal orders, fines, sanctions), 
but may also be of another character (communication, information exchange). Whatever 
intervention is selected for the specific situation, it is crucial to make use of the latest insights 
and possibilities, in order to ensure it is up-to-date and fit-for-purpose. 

Consequently, without devaluating or ignoring any of the traditional command-and-control 
mechanisms towards compliance, and admitting that such approaches are still needed in many 
cases, also more innovative ways for achieving and assuring compliance should be explored 
and implemented where feasible. Similarly, a search for new approaches is relevant for 
monitoring and detection of (non-)compliance.  
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Methods and approaches for interventions that were considered to be adequate yesterday, are 
potentially less so today, and likely to be inadequate tomorrow. This is an obvious 
consequence of the intrinsic dynamics of societies, the development and application of 
science and technology being one. Regulatory authorities will be confronted with such 
developments since regulatees will explore technological innovations to their benefit, not only 
within the margins of profitable legal operations, but unfortunately also in terms of scope for 
illicit activities. For example, with the strong growth in E-commerce, some entrepreneurs use 
the internet for their trade in illegal, environmentally harmful products. Examples of this have 
�E�H�H�Q�� �H�Q�F�R�X�Q�W�H�U�H�G�� �I�R�U�� �3�0�3�0�� �>�S�H�V�W�L�F�L�G�H�V���� �S�U�R�W�H�F�W�H�G�� �V�S�H�F�L�H�V�«�@���� �%�X�W�� �D�O�V�R�� �L�Q�� �W�K�H�� �D�U�H�D�� �R�I��
emission trading (ETS), there have been cases of substantial fraudulent activity. Regulatory 
authorities have to be conscious about such developments, and must design approaches that 
help them to intervene effectively. 

At the same time, the competent authorities also can and should take advantage of the 
opportunities which are offered by scientific and technological developments to improve the 
quality of their work. The vast progress of ICT leads to unprecedented possibilities to 
disseminate and collect information, and to be in touch with the regulated community. Also, 
the daily work of inspectors in the field clearly benefits from technology. For example, during 
inspections information can be retrieved from and fed into information systems online and on 
the spot. Combined with sophisticated remote and nearby observation and detection 
technology, authorities (and regulatees) are nowadays in a position to monitor and detect 
environmental impact, sometimes in real time.1 E-reporting is becoming more an more the 
standard by which regulated entities report their emissions to authorities and other 
stakeholders. Another example can be found in the application of computer-based 
sophisticated decision support tools in defining the most effective type of intervention for 
non-compliance situations, while taking into account the specific circumstances of such 
cases.2 

In addition to  these important innovations in the area of technical hardware and software, 
also social and behavioral sciences are offering new insights, possibilities and methods that 
may assist in drafting improved approaches towards environmental compliance. Drivers, 
mechanisms and incentives that stimulate compliance of organizations and individuals are 
better understood and can be used to develop more effective governance schemes and 
arrangements.  

Whereas in traditional settings it is the regulator that more or less unilaterally sets and 
enforces the rules that the regulatees, willingly or unwillingly, have to obey, more balanced 
arrangements are also developing. Businesses more and more take another attitude to 
compliance by recognizing the intrinsic value of operating in conformity with the rules in a 
pro-active sense. Their incentives for improved voluntary compliance vary, but are mostly 

                                                 
1 Special Report on Next Generation Compliance, INECE, 2015: http://inece.org/resource/next-gen-report/ 
2 Choosing Appropriate Interventions, Duncan Giddens; 
http://www.inece.org/nextgen/16_AppropriateInterventions.pdf 
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based on aspects like risk management, financial liability, corporate social responsibility, 
ethical standards and public profile. Companies that operate in conflict with accepted norms 
and standards are currently more often confronted with stakeholders that are not satisfied with 
such performance. Again, the rapid development of modern technology and communication, 
like social media, is an important factor. It brings bad environmental performance into the 
limelight much more easily and quickly, and for a bigger audience than before.  

�&�R�P�S�O�H�P�H�Q�W�D�U�\�� �W�R�� �W�K�L�V���� �D�� �F�R�P�S�D�Q�\�¶�V�� �F�R�P�S�H�W�L�W�L�Y�H�� �S�R�V�L�W�L�R�Q�� �P�D�\�� �E�H�Q�H�I�L�W�� �I�Uom a pro-active 
approach to rule conformity. In the first place, such entrepreneurs may be regarded as more 
responsible and attractive employers for existing and future staff, and for communities where 
they operate. Also financial actors like investors and insurance companies see advantages in 
doing business with companies that give proof of a responsible attitude towards the obligation 
to comply. Thirdly, as the Porter hypothesis indicates, (compliance with) well-designed 
stricter regulation leads to innovations, which ultimately will result in lower compliance costs 
and competitive economic advantages for the entrepreneurs in question.3 

An interactive learning process in which these societal developments and understandings from 
social and behavioral research are taken into account can be of great help in drafting 
innovating visions on modern approaches and arrangements for effective environmental 
policies and their implementation. However, this will only work if the expertise and 
experiences of professionals in the areas of compliance monitoring and compliance assurance 
are actively incorporated in the design, introduction and evaluation of the new environmental 
governance settings. 

For that reason, INECE and its partners took the initiative for a series of activities to bring 
together international practitioners of environmental compliance and enforcement and experts 
in relevant disciplines from academia. The goal of this Next Generation Compliance and 
Enforcement events was to harvest an international collection of novel approaches to 
implementation challenges of environmental policies and regulations.  

Thus far the following projects have been accomplished: 

An INECE Special Report on Next Generation Compliance, edited in 2015 by Gunnar 
Baldwin, Kenneth Markowitz, Meredith Koparova, Jo Gerardu and Durwood Zaelke 

The 2015 J.B. and Maurice C. Shapiro Environmental Law Symposium on the theme 
of Advanced Monitoring, Remote Sensing, and Data Gathering, Analysis and 
Disclosure in Compliance and Enforcement was held at George Washington 
University School of Law in Washington, D.C., on 26-27 March 2015.  

An international conference held on 21-22 April 2015 at the Erasmus University in 
Rotterdam, Netherlands which examined behavioral and social aspects of next 
generation compliance. 

                                                 
3 http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-11-01.pdf 

http://www.law.gwu.edu/News/2014_15_Events/Pages/ShapiroSymposium2015.aspx
http://www.law.gwu.edu/News/2014_15_Events/Pages/ShapiroSymposium2015.aspx
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The Asian Environmental Compliance and Enforcement Network (AECEN) has 
conducted �D���U�H�J�L�R�Q�D�O���F�R�Q�I�H�U�H�Q�F�H���R�Q���³Next Generation Compliance in Asia�´��
in Bangkok, Thailand, on 21 �± 23 September 2015. 

This publication is a collection of papers of the Rotterdam Next Gen Conference. The main 
focus of this conference was on novel insights and approaches from social sciences.  

The conference was sponsored by the Human Environment and Transport Inspectorate, the 
Netherlands and Rotterdam School of Management, Erasmus University Rotterdam and 
organized in collaboration with George Washington University Law School Environment and 
Energy Law Program, US Environmental Protection Agency, VIDE, the International 
Network for Environmental Compliance and Enforcement INECE. The conference was held 
at the Erasmus University Rotterdam. The conference program is attached as Appendix 1.  
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Chapter 1: REVIEWING THE VALUE OF MANDATORY 
CERTIFICATION AND TESTING ARRANGEMENTS FOR 

SAFETY AND HEALTH  

Gerard Zwetsloot 1 and Linda Drupsteen 2  

ABSTRACT  

For a series of activities, there are in the Netherlands specific requirements for mandatory 
occupational safety and health (OSH) certification of people, products or services. 

To reduce problems with the present arrangements - for the involved ministry as well as for 
the stakeholders - exploratory research was carried out to clarify the added values of these 
mandatory arrangements, and to identify options to make the system leaner and more flexible 
without compromising the level of protection. The analyses are mainly based on a series of 
interviews of representatives of the various stakeholders. 

Most stakeholders value the mandatory status of the regimes; this is especially the case for the 
governing foundations that represent a variety of stakeholders. The stakeholders do not see 
many benefits in the option to make the arrangement voluntary. The option of a central 
register as an alternative for mandatory certification raises most questions. Stakeholders find 
it difficult to express conclusions as long as it is unclear how such a register would be 
organized and managed. A few examples were identified to simplify the current arrangement 
by using related guiding documents. Such constructions have the potential to reduce 
unnecessary detailed mandatory requirements, but ensuring the level of OSH. 

Finally, four success factors for managing change in the certification regime were identified:  
strengthening participation of stakeholders; better communication; harmonization and greater 
clarity; and maintenance of high but practical OSH standards. 

Keywords: Mandatory certification, Voluntary certification, Central Register, Compliance, 
Occupational Safety and Health 

INTRODUCTION  

The legislation on Safety and health at Work in the European Union is based on the 
Framework Directive 89/391; in the Netherlands this is translated into the Dutch Working 
conditions Act. The employers have to take care of occupational safety and health, assess and 

                                                 
1 gz@gerardzwetsloot.nl honorary professor at Nottingham University UK, guest researcher at TNO in the 
Netherlands and owner of Gerard Zwetsloot Research & Consultancy The Netherlands 
2 Linda.drupsteen@tno.nl research scientist (PhD) at TNO, Schipholweg 77-89, 2316 ZL, Leiden, The 
Netherlands 

mailto:gz@gerardzwetsloot.nl
mailto:Linda.drupsteen@tno.nl
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control the risks, make sure that their employees are knowledgably about the relevant risks, 
etc.   

For a series of activities, there are complementary requirements for mandatory certification; 
these concern the competencies of people in high risk jobs (e.g. people working with 
explosives), the quality and reliability of specific means or tools (e.g. tower cranes), the 
management of risk control in specific areas (e.g. asbestos removal), or the quality of 
occupational health and safety services. 

In the period 2009-2012 the Ministry of Social Affairs and Employment renewed the nature 
of these obligations, with three purposes: (1) to get more guarantees that the certification 
systems work adequately, (2) to make more use of private (market) initiatives and structures 
around certification and testing, and (3) to be able to reduce their efforts and capacities in this 
�D�U�H�D���� �O�L�P�L�W�L�Q�J�� �W�K�H�L�U�� �D�F�W�L�Y�L�W�L�H�V�� �W�R�� �µ�K�D�Y�L�Q�J�� �W�K�H�� �G�L�U�H�F�W�R�U�V�� �U�R�O�H�¶�� �I�R�U�� �W�K�H�V�H�� �F�H�U�W�L�I�L�F�Dtion and testing 
arrangements (leaving control and correction to the market).  

The newly implemented structure, however, leads to several unexpected effects. The Ministry 
is depending significantly on actors they have no control over; some of these agents turn out 
to miss some of the required competences. The arrangements have become quite complex and 
there is a threat of more bureaucracy. The relationship of the Ministry with the Certification 
and Testing Bodies, which is mainly of an informal nature, has worsened, while the expected 
improvements in practices are not (yet?) noticed. As a result there is a need for reviewing the 
(recent) arrangements and especially for simplifying and smoothening the mandatory 
arrangements, or replacing them by arrangements with a higher degree of self-regulation. 

Against this background, the Dutch Organiztion for Applied Scientific Research (TNO) 
carries out an exploratory research project to assess the current value of mandatory 
certification and to identify possible alternatives that may reduce the current complexity. A 
previous assessment of the certification regimes was performed in 2011, by Zwetsloot, 
Zwanikken and Hale, and described in two research papers (Zwetsloot et al, 2011a; Zwetsloot 
et al 2011b). The main aims of the previous assessments were to create a better understanding 
of the certification and testing regimes and problems for risk control that could rise within 
these mandatory regimes (Zwetsloot et al 2011a), and to study the influence of market 
mechanisms on the performance of the certification regimes (Zwetsloot et al. 2011b). Their 
studies showed serious limitations in the working of testing and audit processes, which is a 
key step in certification and testing regimes (2011a) and the importance and pitfalls of the 
�µ�V�H�O�I-�F�R�U�U�H�F�W�L�Q�J�� �R�U�� �O�H�D�U�Q�L�Q�J�� �F�D�S�D�E�L�O�L�W�L�H�V�¶�� �R�I�� �W�K�H�� �F�H�U�W�L�I�L�F�D�W�L�R�Q�� �D�Q�G�� �W�H�V�W�L�Q�J�� �D�U�U�D�Q�J�H�P�H�Q�W�V. They 
also demonstrated the complexity of the certification regimes and some differences between 
�P�D�Q�G�D�W�R�U�\�� �D�Q�G�� �Y�R�O�X�Q�W�D�U�\�� �F�H�U�W�L�I�L�F�D�W�L�R�Q���� �³The markets created through mandatory 
�D�U�U�D�Q�J�H�P�H�Q�W�V���D�U�H���D�O�P�R�V�W���E�\���G�H�I�L�Q�L�W�L�R�Q���V�R�P�H�Z�K�D�W���D�U�W�L�I�L�F�L�D�O�«�����L�W���F�D�Q���K�D�S�S�H�Q���W�K�D�W���W�K�H���H�F�R�Q�R�P�L�F��
�Y�D�O�X�H�� �R�I�� �µ�K�D�Y�L�Q�J�� �W�K�H�� �F�H�U�W�L�I�L�F�D�W�H�¶�� �L�V�� �J�U�H�D�W�H�U�� �W�K�D�Q�� �W�K�D�W�� �R�I�� �E�H�W�W�H�U�� �2�6�+�� �S�H�U�I�R�U�P�D�Q�F�H�«������ �,�I�� �W�K�H��
value of the OSH performance that should be associated with having the certificates is not 
recognized by the customers of the certificate holders, other market interests may dominate 
���=�Z�H�W�V�O�R�R�W���H�W���D�O�����������D�����S�����������´.  
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The current project reviews the renewed certification arrangements, by performing interviews 
with various stakeholders. This project builds on the findings from the assessment in 2011, 
since this study specifically explores the added value of mandatory certification and the 
alternatives for mandatory certification and their potential consequences.  

This paper presents the findings from the interviews and discusses directions for future 
actions in practice and for research. Specifically this paper describes findings in relation to the 
following questions: 

What are the advantages and disadvantages of mandatory certification?  

What are options for simplification of the current certification regime?  

What are the main issues in processes of change of the current regime?   

BACKGROUND OF THE CER TIFICATION AND TESTI NG REGIME  

Policies for mandatory OSH certification are being used in the Netherlands for over a decade 
(Heijink and Warmerdam, 2004; Zwetsloot et al 2011a). Besides mandatory certification it is 
also a policy option to make use of private certification or to encourage it (EZ, 2003), which 
in this study is considered as one of the possible alternatives. As Zwetsloot et al explained 
�����������D�����³�7�K�H���J�H�Q�H�U�D�O���D�L�P�V���R�I���W�K�H���J�R�Y�H�U�Q�P�H�Q�W���L�Q���W�K�L�V���U�H�V�S�H�F�W���D�U�H���W�R��stimulate compliance and 
�W�R�� �D�Y�R�L�G�� �X�Q�D�F�F�H�S�W�D�E�O�H�� �U�L�V�N���� �Z�K�L�O�H�� �U�H�G�X�F�L�Q�J�� �W�K�H�� �µ�O�H�J�L�V�O�D�W�L�Y�H�� �E�X�U�G�H�Q�¶�� �I�R�U�� �W�K�H�� �E�X�V�L�Q�H�V�V��
�F�R�P�P�X�Q�L�W�\�´�����7�K�H���D�L�P���R�I���U�H�G�X�F�L�Q�J���W�K�H���O�H�J�L�V�O�D�W�L�Y�H���E�X�U�G�H�Q���K�D�V���H�Y�H�Q��become more important in 
the past few years. The Dutch government, and many other governments, continue following 
a strategy towards self-regulation of the market, and therefore of less direction and control 
from the government. Therefore, it is clear why the Ministry of Social Affairs and 
Employment is interested in an evaluation of the current certification regimes and the 
possibilities for simplification. Although the Ministry of Social Affairs and Employment is 
the main stakeholder that raised questions about the current certification regime, this study 
mainly explores the viewpoints of other stakeholders in the arrangement. This paper mainly 
builds on interviews with the Dutch Accreditation council, Governing Foundations3 of several 
specific fields and the Dutch Labor Inspection. The following section explains the main roles 
of these stakeholders within the Dutch certification regime, starting with the certification 
bodies. The regime itself, and thus the involvement and functioning of the stakeholders, is a 
responsibility of the Ministry of Social affairs.  

Certification and Testing bodies or conformity assessment bodies assess whether products, 
services or competencies from suppliers meet the specified requirements (RvA, 2015). In the 
event of a positive assessment, the supplier is issued with a statement of conformity, in the 
form of a certificate or report. The certification bodies are the stakeholders that hand out 

                                                 
3 These are foundations which govern specific schemes for certification for e.g. asbestos removal and heavy 
lifting; A variety of key stakeholders is involved in each of these foundations.  
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certificates to users, clients. If necessary they are also the stakeholder to reject the certificate 
or to suspend certificate holders.  

As stated on the website of the Dutch �$�F�F�U�H�G�L�W�D�W�L�R�Q�� �F�R�X�Q�F�L�O�� �³�,�W�� �L�V�� �L�P�S�R�U�W�D�Q�W�� �W�K�D�W�� �W�K�H��
certification bodies are experts in their field, are impartial and independent, so that the 
�F�H�U�W�L�I�L�F�D�W�H�V���W�K�H�\���L�V�V�X�H���D�U�H���X�V�H�I�X�O���D�Q�G���U�H�O�L�D�E�O�H�´�����5�Y�$������������������In the present arrangement in the 
Netherlands the Labor inspectorate and the accreditation council both have tasks to evaluate 
the certification bodies to make sure they are qualified. The labor inspectorate inspects also 
the workplaces of the certificate holders (the clients of the certifying bodies). The 
ac�F�U�H�G�L�W�D�W�L�R�Q���F�R�X�Q�F�L�O�¶�V���S�U�L�P�D�U�\���W�D�V�N���L�V���W�R���D�F�F�U�H�G�L�W���D�Q�G���U�H�Q�H�Z���W�K�H���D�F�F�U�H�G�L�W�D�W�L�R�Q�V���R�I���F�H�U�W�L�I�L�F�D�W�L�R�Q��
bodies (i.e. to evaluate whether they comply with the international accreditation standards e.g. 
ISO 2011 and 2012), but in the existing arrangement for mandatory certification in OSH they 
have the task to evaluate compliance with a number of legal requirements and a selection of 
requirements from the accreditation standards. Whereas the certification bodies check 
certificate holders, the accreditation council checks the certification bodies.  

The certification bodies and the accreditation council use sets of requirements for their 
�D�V�V�H�V�V�P�H�Q�W�V���� �$�V�� �=�Z�H�W�V�O�R�R�W���H�W���D�O�� �����������D���� �V�W�D�W�H�G���� �³�7�K�H���E�D�V�L�V�� �I�R�U�� �D�Q�\�� �F�H�U�W�L�I�L�F�D�W�L�R�Q���D�U�U�D�Q�J�H�P�H�Q�W��
(as well as for legislation) is a set of requirements (rules, performance criteria, procedures) 
that the product, individual or organization �K�D�V�� �W�R�� �F�R�P�S�O�\�� �Z�L�W�K�´���� �7�K�H��accreditation council 
uses such a set of requirements to assess the certification bodies, and the certificating bodies 
use a set to assess certificate holders. The requirements for the potential certificate holders are 
developed by the governing foundations for the respective sectors. The governing foundations 
are private foundations wherein - in principle - all stakeholders within a sector participate 
voluntarily. If certification bodies or certificate holders have any questions or suggestions for 
changes in the certification regime, the governing foundation is their point of contact. Each 
governing foundation comprises a Central Committee of Experts: representing, where 
possible, all stakeholders with a significant role to play as designers, makers, users and clients 
of the certifiable element. The quality of their decision-making is vital for the quality of the 
set of requirements and for the CTR, though in case of mandatory certification, the 
government checks the requirements befor�H���W�K�H�\���J�H�W���D���P�D�Q�G�D�W�R�U�\���V�W�D�W�X�V�´��(Zwetsloot, Hale and 
Zwanikken 2011). When changes are necessary or desirable the governing foundations 
propose them to the ministry for approval. The Ministry in their turn ensures that the labor 
inspectorate evaluates their impact on OSH and the accreditation council evaluates the 
objectivity and measurability of the requirements.  

The certification arrangement can be understood a�V�� �D�� �I�R�U�P�� �R�I�� �µ�W�U�L�D�V�� �S�R�O�L�W�L�F�D�¶�� �Z�K�H�U�H�L�Q�� �W�K�H��
legislature, judiciary and executive powers are to a great extend separated. The Ministry and 
the governing foundation jointly form the legislature powers, the accreditation council and the 
labor inspection fo�U�P�� �W�K�H�� �M�X�G�L�F�L�D�U�\�� �R�U�� �µ�F�R�Q�W�U�R�O�O�L�Q�J�¶�� �D�J�H�Q�F�L�H�V���� �Z�K�L�O�H�� �W�K�H�� �&�H�U�W�L�I�L�F�D�W�L�R�Q�� �D�Q�G��
Testing bodies form the executive power in the certification arrangements.  The main 
stakeholders in the Dutch certification regime and their relationships are illustrated in figure 
1.  
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Figure 1: overview of stakeholders in the Dutch certification regime according to the Trias 
Politica principle 

 

METHODS  

This study is an exploratory study as part of an assignment by the Dutch Ministry of Social 
Affairs and Employment. It explores the viewpoints of stakeholders in the current mandatory 
OSH certification regime, and specifically their ideas and opinions about future developments 
of the regime and changes that are likely to take place in the (near) future. To do so, eleven 
semi-structured interviews were held with representatives of the governing foundations, the 
Labor inspection, the Dutch accreditation council and the Dutch Ministry of Social Affairs 
and Employment. The reports of the interviews were member checked by the interviewees, 
and analyzed to answer the research questions. 

RESULTS  

The following sections present the findings from the interviews, structured by the main 
research questions. For each research question, the findings from the interviews are listed 
separately for the governing foundations and for the controlling stakeholders: the 
accreditation council and the labor inspectorate. The first section elaborates on the advantages 
and disadvantages of mandatory versus voluntary certification, whereas the second subsection 
explores several other alternatives for mandatory certification.  
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The value of the m andatory or voluntary status of OSH 
certification  

Although the interviews considered both advantages and disadvantages of the mandatory 
status of certification, the results show that the people from the governing foundations 
experience mainly advantages of the legal status. The main argument for mandatory 
certification according to the foundations is that it provides a warranty for the quality and 
status of services and products. If a certificate would lose its mandatory value, they expect it 
to be less valued and therefore guaranteeing certain levels of quality would be more difficult. 
It would be likely that part of the target group would then choose to work without the 
certificate, as not everybody is convinced that the benefits of the certificate outweigh the costs 
of the certification process. Most interviewees fear that in the long run the quality would 
decrease if the certificates are no longer embedded in a regulatory framework, especially 
where there is a strong competition, or when the interests of stakeholders are conflicting.  

There are often discussions among stakeholders about the requirements and whether they 
should be adapted. For the governing foundations it is important that they can fall back on the 
legal status in such discussions. In addition, they feel that the legal status of the certificate is 
important for the societal added value, because people should trust the quality of a certified 
product, company, or person. In the interviews with the representatives of the governing 
foundations no disadvantages were mentioned of the current mandatory status of those 
certification regimes. Thought there is certainly criticism about the functioning of the existing 
arrangements those interviewees prefer to keep the mandatory status.  

The interviews with the controlling stakeholders (the Dutch Accreditation Council and the 
Labor Inspectorate) present a somewhat different viewpoint. While the interviewees from the 
governing foundations were generally focused on improving the existing arrangement they 
were involved in, the representatives of the accreditation council and labor inspection, 
overseeing several arrangements, had a broader vision including opinions on alternative 
arrangements. The representatives of the accreditation council regarded mandatory and 
voluntary certification as not principally different: voluntary certification is often also 
mandatory, not because of its legal status, but as a prerequisite for being active in the market, 
due to requirements from customers. The interviewees of these controlling agencies do 
underline that mandatory certification arrangements give more assurances, as a result of the 
supervision of the labor inspection on the certifying bodies, and also by stronger feedback 
mechanisms between observations by certificate holders by the certification bodies and the 
labor inspectorate. These feedback mechanisms contribute to the self-correcting capabilities 
of the certification arrangements. 

All stakeholders fear negative forms of competition, i.e. competition on the price of a 
certificate and on the price of products or services from certificate holders, if the mandatory 
status of certification is abolished. They also acknowledge that voluntary certification can be 
used to give the certificate holders a competitive advantage, but are not sure this will be 
feasible in their sectors. The controlling stakeholders emphasize that mandatory certificates 
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can also generate a competitive advantage: the mandatory status forms a hurdle for 
moonlighters to become active in their sector. It is remarkable that a certificate, whether 
mandatory or not, can be regarded as mainly creating added value and generating quality, or 
as dominantly a cost factor. The main advantage of certification (either mandatory or 
voluntary) according to the interviewees from controlling stakeholders is that it provides 
�µ�M�X�V�W�L�I�L�H�G���F�R�Q�I�L�G�H�Q�F�H�¶���W�K�D�W���D���S�H�U�V�R�Q�����S�U�R�G�X�F�W���R�U���F�R�P�S�D�Q�\���P�H�H�W�V���W�K�H���U�H�O�H�Y�D�Q�W���U�H�T�X�L�U�H�P�H�Q�W�V���D�Q�G��
is fit for its purpose. This aspect is relevant for all stakeholders within the certification regime, 
including clients hiring a certificate holder. The latter group, the clients, is often not able to 
assess the quality of the product, person or company themselves and therefore have to rely on 
the certificate.  

The interviews with the accreditation council and the inspectorate also clarified some 
advantages of societal supervision and enforcement. The mandatory certification regime 
clearly reduces the workload for the inspectorate. When a company, product or person is 
already certified, this means they comply with certain requirements. For the inspectorate this 
means that they do not have to assess those aspects, and can focus on other aspects that are 
not accounted for in the certification regime, such as safe behavior. This also implies that if 
the certificate would no longer exist, or lose its mandatory status, the workload of the 
inspectorate would increase.  

Are central registers an alternative  for the current certification 
regime ? 

For the Ministry of Social Affairs and Employment it is important that alternatives for the 
current mandatory certification regimes are explored. In the interviews the stakeholders were 
asked for their suggestions. Specifically it was the aim to find possibilities to abolish the legal 
status, and to introduce mandatory central registers for those that are now certification holders 
as an alternative for a certification regime.  

An example of a successful Dutch professional register is that of healthcare professionals. On 
behalf of the Ministry of Health, Welfare and Sport, they maintain a register of over 350,000 
healthcare professionals, such as doctors, physiotherapists and nurses. To be added to the 
mandatory register caretakers must meet a number of quality requirements. As a result, this 
�U�H�J�L�V�W�H�U�� �S�U�R�Y�L�G�H�V�� �F�O�D�U�L�W�\�� �D�Q�G�� �F�H�U�W�D�L�Q�W�\�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �F�D�U�H�� �S�U�R�Y�L�G�H�U�¶�V�� �T�X�D�O�Lfications and 
entitlement to practice. In this example the register is strongly supported by the professional 
groups involved; the professional groups have an important say in the requirements to be 
included in the register. In addition there is a clear control structure and set of professional 
disciplinary rules with severe potential consequences if the criteria are not met (such as 
suspension and exoneration from the profession).  

In the past the certification and testing regimes, e.g. of vessels under pressure, were often 
governmental monopolies; in these days the governmental agency also managed a central 
register wherein all the items that required a certificate, were registered, including the status 
of their certificate. The private certification and testing bodies also stem from the practice of 
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e.g. testing ships, and including those that met the requirement in a register. That is why 
Certification and Testing �%�R�G�L�H�V���D�U�H���D�O�V�R���F�D�O�O�H�G���µ�U�H�J�L�V�W�U�D�U�V�¶�����+�R�Z�H�Y�H�U�����V�L�Q�F�H the governmental 
monopolies were replaced by semi-public activities of private certification and testing bodies, 
such central registers are exceptional.  

In the case of some mandatory arrangements in OSH in the Netherlands, such central registers 
exist also nowadays, e.g. for the certified fire work professionals and the certified safety 
experts. However, these central registers are now exceptional, and for the safety experts there 
is also an alternative register with a broader set of safety experts in the Netherlands.   

For the interviewees it is presently unclear what the implications are if the current regime 
would be replaced by a register. What would be the criteria to be accepted in the register? 
Who would set these criteria and keep them up to date? Would periodic tests be required? Is 
there a possibility of sanctions in case of unprofessional behavior? Would it also be possible 
to be eliminated from the register? Who would do this? The central issue seems to be that it is 
unclear who �Z�R�X�O�G���K�D�Y�H���W�K�H���G�L�U�H�F�W�R�U�¶�V���U�R�O�H��regarding the register and who ensures that a high 
OSH standard is maintained.  

Currently, there are several control loops, both for the criteria that should be met to receive a 
certificate (the governing foundation defines them, the accreditation council and inspectorate 
have to approve them), and for issuing the certificates (certification bodies issue them, but 
they are periodically evaluated by the accreditation council, supervised by the labor 
inspection, while the labor inspection also can communicate serious non-compliances at 
workplace level to the certification bodies.). The interviewees from the governing foundations 
consider especially guaranteeing the quality of personal expertise through a register to be 
quite difficult. A register should only accept the persons with a certain level of skills and 
expertise, but without the legal status and the associated control loops, proposals to lower the 
criteria will certainly enter the discussion. That is illustrated by the present situation with two 
registers for safety experts.   

The controlling stakeholders also expect that the certification bodies are reluctant to a central 
registration of certificates. If information on the expiration date of certificates will be public, 
this allows certification bodies to check on the certificates issued by other bodies, and to 
compete for the renewal of the certificate. That is not in the interest of the leading certification 
bodies in the respective markets.  

Options to simplify the cert ification regimes  

Besides the register, other options for simplification of the regime exist. The interviews with 
governing foundations showed two examples from current practice that may help to create 
more flexibility within the current regime.  

The first example comes from the governing foundation for asbestos-related certification. 
They make use of specific guidelines that provide more detailed information for specific tasks 
and risks. The format of the documents is agreed on by the Ministry, and within this agreed 
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form, the documents describe the currently existing techniques, but do not have a legal status. 
By writing these documents, all stakeholders share the same information and there is common 
understanding about the tasks or risks that are described. Because the documents are 
additional to the regime and have no legal status, their contents can be easier and faster 
adjusted. Within the regime reference is made to the documents, but not to its details.  

A similar example is given by the governing foundation for equipment under pressure. Within 
this sector the stakeholders jointly developed a set of practical guidelines on how to handle 
pressured vessels. These guidelines take into account the best available techniques and 
approaches.  

Although both examples do not provide an alternative for the current certification regime, 
they show that the regime can be simplified. These examples imply that the level of detail 
within the certification requirements may be reduced if additional guidelines are developed. 
Such guidelines are easier to update.  

Success factors for managing change in the certification regime  

The main aim of this study was to explore what options there are to improve the clarity and 
flexibility of the current mandatory OSH certification regime. Regardless of what adaptation 
is chosen - whether it is a replacement by a register or voluntary regime, an adaptation of the 
level of detail or something else - several issues should be taken into account for the 
implementation. This section lists some issues that were raised in the interviews. These issues 
that are divided into four categories: strengthening participation of stakeholders; better 
communication; harmonization and greater clarity; and maintenance of high but practical 
OSH standards.  

Strengthening the participation of stakeholders  

The first category, strengthening participation of stakeholders, refers to the desire of 
stakeholders, especially those organized in the governing foundations, for more active 
involvement in the development of a new regime. In the past they were confronted with new 
arrangements, and had to make a lot of efforts to find their new roles. For future changes in 
the certification arrangements they would like to be more proactively involved, earlier in the 
process of development. Several interviewees from the foundations emphasized that the 
arrangements have to be practical, and that they are the key to practical knowledge and 
acceptance by the stakeholders they organize. Another issue is that while worker 
representatives have an important role to play in the development of OSH policies both at the 
national and company level, the employees are often not well represented in the central 
committees of experts,  and thus in the development of requirements and in discussions about 
the regime. Greater involvement of worker representatives could strengthen the assurance of 
the added value for OSH.  
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Better communication  

Tightly related to the issue of participation is better communication. This was mainly 
mentioned by those �µ�D�W���W�K�H���H�Q�G���R�I���W�K�H���S�R�O�L�F�\���S�L�S�H�O�L�Q�H�¶ the governing foundations. Some of the 
interviewees feel that they are informed too late and too little when change of the 
arrangements is considered. They would like to receive more information on potential future 
developments, and especially on the consequences for the governing foundations and the 
stakeholders they represent. They also hope the Ministry of Social Affairs will listen to the 
needs and suggestions from the practitioners, to avoid arrangements that are too theoretical or 
require too much paper work. 

Harmonization and clarity  

Different terminologies are used in the existing legislation in the various work fields, and 
sometimes even within a specific area. The involvement of stakeholders, the types of 
documents referred to, the terms of validity and renewal may differ from certificate to 
certificate. Moreover the processes for changing the requirements or the time needed for the 
evaluation of proposals and certification bodies are not standardized. 

All in all, most interviewees acknowledge a lack of harmonization between the specific 
arrangements. This may easily lead to confusion. Although 100 % standardization may be 
difficult  achieve, greater harmonization of the various work fields would certainly be 
possible. With respect to the requirements for certification this will not be easy to achieve, 
since the responsibility for each work field is decentralized (individual governing 
foundations) and thus difficult to harmonize.  

More specific than the cry for harmonization in terminology is the need for clear 
requirements. In some work fields there are now vague requirements that can be interpreted in 
several ways, and thus have limited value for sustaining a certain quality standard. However, 
requirements that are too specific are also an issue. If requirements are too detailed this limits 
the possibility to adjust to new developments. This is for instance and issue with technical 
requirements, if they rule out the possibility to work with newer and better technology. Too 
detailed requirements may also stimulate the proliferation of specific standards where more 
generic standards would be preferable.  

Maintaining high but practical OSH standards  

Ensuring high OSH quality - ties together the three other categories. Stronger participation, 
better communication and more harmonization and clarity are expected to contribute to an 
improved regime. The aim of the certification regimes is to ensure OSH related competences, 
products and services.  However, in practice the attention seems sometimes to shift from this 
aim (ensuring OSH) to compliance and testability. When revising the certification regime, the 
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practical relevance of the requirements and processes should be kept in mind by all 
stakeholders.  

DISCUSSION AND CONCLUSIONS   

The stakeholders involved in the mandatory certification arrangements prefer to maintain the 
legal status of these arrangements, even though there are problems with the functioning with 
the existing arrangements.  

The stakeholders are in principle not against simplification or greater flexibility in the 
arrangements; all stakeholders acknowledge that the problems in the functioning of the 
existing arrangements require such a development. For the ministry of Social Affairs and 
Employment this means they strive to greater self-regulation and perhaps replacing the 
mandatory certification arrangement with more voluntary arrangements.  Most other 
stakeholders, however, want to maintain the legal status of the arrangement, and are 
emphasizing the importance of strengthening the participation of stakeholders, better 
communication, more harmonization and clarity, while maintaining high OSH standards, and 
ensuring the practical value. 

Given the great variety of stakeholders and interests involved, and the fact that for the OSH 
�T�X�D�O�L�W�\�� �R�I�W�H�Q�� �µ�W�K�H�� �T�X�D�O�L�W�\�� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �G�H�Y�L�O�� �L�V�� �L�Q�� �W�K�H�� �G�H�W�D�L�O�¶�� �W�K�H�U�H�� �L�V�� �Q�R�� �V�L�P�S�O�H�� �J�H�Q�H�U�L�F��
solution to improve the mandatory certification and testing arrangements. 

The various work fields with the associated stakeholder groups, often in sectors were self-
regulation capacities are not very well developed, will require specific attention and tailor 
made processes and solutions, also to gain greater acceptance in the respective communities 
of practice. These processes will require dedicated efforts of all stakeholders involved. It will 
be a challenge to simultaneously achieve more harmonization and achieve the political goal of 
more self-regulation. 

 A limitation of the research is that we interviewed only the existing stakeholders. All 
interviewees are part of the current regime and were involved in its bringing about. To 
identify useful and practical alternatives for the mandatory certification arrangements it seems 
useful to consider additional interviews with representatives of certification and registration 
arrangement outside the safety and health area.  

The main aim of the certification and testing arrangements is to sustain and improve high but 
practical standards in OSH, through assuring competences of people and quality of services 
and products. It is important to keep in mind that mandatory and voluntary certification 
provides a means, and is not a goal in itself.  
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Chapter 2: ASSESSING CLIMATE CHANGE MRV 
INITIATIVES IN LATIN AMERICA:  

BRIDGING THEORY AND PRACTICE  

Belen Olmos Giupponi *  

ABSTRACT  

Processes concerning Measurement, Reporting and Verification (MRV) of greenhouse gas 
(GHG) mitigation are being implemented in different manners across Latin America. This 
paper aims at canvassing how countries are implementing different mitigation actions and 
climate change regulations in practice. In order to build capacity for MRV of nationally 
appropriate mitigation actions (NAMAs), the following aspects are regarded as critical: 
connection between CC MRV and monitoring in the regulatory setting; verification processes 
that reflect absolute measures (tonnes of carbon) of progress toward a global climate 
mitigation goal and civil society engagement, in particular, voluntary CC projects and 
compliance monitoring in the regulatory mandatory setting. In the analysis two different 
strategies are critically examined: Coffee NAMA  (Costa Rica) and Cable Car Medellin 
(Colombia). 

Keywords: Measurement, Reporting and Verification (MRV); nationally appropriate 
mitigation actions (NAMAs); climate change legislation; best practices; Latin America; 
Colombia; Costa Rica 

INTRODUCTION  

As a result of COP 19, held in Warsaw in November 2013, parties to the United Nations 
Framework Convention on Climate Change (UNFCCC) adopted Decision 14/CP.19 (MRV 
Decision) that presents the guidelines for the drafting of Measurement, Reporting and 
Verification (MRV) of proposed �O�H�Y�H�O�V�� �D�J�U�H�H�G�� �R�Q�� �µ�L�Q�� �D�� �P�D�Q�Q�H�U�� �W�K�D�W�� �I�D�F�L�O�L�W�D�W�H�V�� �W�K�H�� �F�O�D�U�L�W�\����
transparency and understanding of the intended contributions, without prejudice to the legal 

                                                 
*Dr Belén Olmos Giupponi is a Lecturer in Law at the University of Stirling (Scotland) and the Director of the 
LLM/MSc in Environmental Policy and Governance. She earned a Ph.D. in Law from the University Carlos III 
(Madrid, Spain) in 2004. She holds a LLM in Human Rights (University Carlos III) and an MSc in International 
Relations. She was a Max Weber Postdoctoral Fellow at the European University Institute (2007-2009) and, 
previously, a Research Fellow at the Istituto di Studi Giuridici Internazionali (Consiglio Nazionale delle 
Ricerche) in Rome in 2006. Her research has been in journals in international cooperation, low carbon energy 
and environmental law. Author and editor of various books such as Climate change, human rights and the 
environment (2011). She has also published several articles in peer- reviewed science journals.  
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�Q�D�W�X�U�H���R�I���W�K�H���F�R�Q�W�U�L�E�X�W�L�R�Q�V�¶�� In all the MRV processes, the reference levels must be consistent 
with the national inventories. 

Accordingly, States have adopted measures to implement national long-term policies and 
strategies for sustainable development, reducing greenhouse gases (GHG) emissions while 
promoting initiatives for green growth. Low-Emission Development Strategies in most 
pollutant sectors, like energy, transport, industry or agricultural and multi-sectorial are, thus, 
crucial.  

The MRV of these actions is vital to generate transparency, build trust on their effectiveness 
and facilitate decision-making. In this regard, the Clean Development Mechanism (CDM) 
baseline and monitoring methodology of the UNFCCC define how the monitoring has to be 
performed. Many developing countries have starting curbing emissions by developing and 
implementing Nationally Appropriate Mitigation Actions (NAMAs), informing the UNFCCC 
Secretariat about their mitigation actions through pledges. In turn, NAMAs must be in line 
with the MRV. Various initiatives try to ensure coordination amongst different authorities that 
�D�U�H�� �L�Q�� �F�K�D�U�J�H�� �R�I�� �&�&�� �D�F�W�L�R�Q�V�� �F�R�Q�W�U�L�E�X�W�L�Q�J�� �W�R�� �G�U�D�I�W�� �E�H�V�W�� �S�U�D�F�W�L�F�H�V���� �V�X�F�K�� �D�V�� �W�K�H�� �µ�3�D�U�W�Q�H�U�V�K�L�S�� �R�Q��
�0�L�W�L�J�D�W�L�R�Q�� �D�Q�G�� �0�H�D�V�X�U�H�P�H�Q�W���� �5�H�S�R�U�W�L�Q�J�� �D�Q�G�� �9�H�U�L�I�L�F�D�W�L�R�Q�¶�� ���3�0�5�9���� �D�Q�G�� �W�K�H�� �µ�3�D�U�W�Q�H�U�V�K�L�S�� �I�R�U��
�0�D�U�N�H�W���5�H�D�G�L�Q�H�V�V�¶�����3�0�5�������0�L�W�L�J�D�W�L�R�Q���3�D�U�W�Q�H�U�V�K�L�S���������������� 

Latin America comprises mainly developing countries and accounts, as a whole, for 
approximately 9.9 percent of the global GHG emissions (IPCC 2014). Latin American 
countries are faced with the challenge of reducing CO2 emissions while achieving growth. 
Against this background, they  are increasing their participation at the UN climate change 
negotiation remarkably; taking a low carbon pathway to economic development beginning to 
offer solutions to cut GHG emissions and coping with climate change. Despite the progress, 
there are difficulties in implementing these measures in the face of competing priorities which 
can result in legal frameworks being undermined or ignored.  

At national level, Latin American countries are taking different measures to confront climate 
change, Costa Rica has declared that it is becoming carbon-neutral by 2020, Mexico has 
committed to pass a comprehensive legal framework that target to reducing emissions by 
2020 and 50 percent by 2050. There are other pledges made by Brazil and Peru and emissions 
are being further reduced. According to the Lima Call for Climate Action in preparation for 
Paris COP-������ ���%�R�G�D�Q�V�N�\�� �D�Q�G�� �'�D�\�� �2�¶�&�R�Q�Q�R�U�� �������������� �D�O�O�� �6�W�D�W�H�V�� �Z�L�O�O�� �F�R�P�P�X�Q�L�F�D�W�H�� �W�K�H�L�U��
contributions to emissions mitigation for implementation in 2020 over the next six months. 
This latest climate accord represents a game changer since all nations will contribute to 
curbing greenhouse gas emissions. The implementation of these measures remains an open 
question.  

This paper aims at canvassing how countries are implementing different mitigation actions 
�D�Q�G���F�O�L�P�D�W�H���F�K�D�Q�J�H���U�H�J�X�O�D�W�L�R�Q�V���L�Q���S�U�D�F�W�L�F�H�����,�Q���W�K�H���D�Q�D�O�\�V�L�V�����W�Z�R���G�L�I�I�H�U�H�Q�W���F�R�X�Q�W�U�L�H�V�¶���V�W�U�D�W�H�J�L�H�V��
are critically examined: Costa Rica and Colombia.  Thus, the main objective is to determine 
how the norms and policies as possible theoretical paths are then being applied in practice, in 
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order to assess possible inconsistencies/lacks as well as positive outcomes in the 
implementation.  

METHODOLOGY  

Primarily the institutional legal analysis tools were used in conducting this research to look 
into the legal framework. Increasingly, at the national level, new environmental policies are 
being introduced including, for instance, a National Environmental Action Plan or a National 
Plan for Sustainable Development. Such policies are often supported by legislation (FAO 
2005). In order to assess the different measures implemented comparative institutional 
analysis is required to determine how different institutional processes will affect the 
achievement of the expected outcomes (Engels 2005). Moreover, since all institutional 
processes are imperfect, we have to look at the economic and political landscape (Likens 
2010).  

In the assessment of the implementation of the climate change provisions regarding NAMAs, 
different factors were taken into account such as: 

�x Economic and legal incentives. 

�x Timeframe for the implementation. 

�x Public authorities involved. 

�x Engagement of private sector/actors. 

�x Participation of stakeholders. 

�x Transparency in the processes. 

During the research consideration was also given to the use of environmental indicators in 
policy making (Cimorelli & Stahl 2005). With the aim to guarantee a better implementation, 
governments are following various environmental indicators (Engels 2005). By looking at the 
indicators I will try to explain the progress made insofar to get to the heart of the complexity 
since they hold the key to understanding climate change mitigation actions. I am using the 
data available at UNFCCC Secretariat to cut through the controversy that surrounds 
implementation. In the study, I attempt also to devote attention to the cost-benefit analysis in 
implementing the legislation, i.e. weighing costs against any potential environmental benefits 
of a regulation. I look, in particular, into measurement (or estimation); reporting (both at 
national and international levels) and verification (including both national and international 
oversight). 

BACKGROUND INFORMATI ON  

Robust, transparent, consistent and accurate monitoring and reporting of GHG emissions are 
crucial for the effective operation of emissions reduction. They constitute key mechanisms for 
reducing greenhouse gas emissions cost-effectively.  
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How do MRV processes work with regard to NAMAS? In general, measurement of emissions 
consists in an estimation of emissions at national, regional and sectorial levels. The MRV 
processes of NAMAs aim, in particular, at assessing the impacts of mitigation policies and 
actions. In addition, IPCC Guidelines provide that national monitoring systems need to be 
transparent, consistent and, as far as possible, accurate to reduce uncertainties. 

NAMAs as voluntary interventions when implemented by a developing country government 
need to be in line with national and/or local development priorities. NAMAs require support 
from domestic and/or international sources to effectively reduce GHG emissions either 
directly or indirectly.  In addition, they must be measurable, reportable and verifiable 
���µ�0�5�9�D�E�O�H�¶) to ensure transparency of the NAMA outcomes. 

In general, Latin America is a heterogeneous region, although countries share some general 
characteristics, e.g. need for infrastructure and social inequalities, the weakness of the rule of 
law (UNEP 2010). Therefore, processes concerning MRV of GHG mitigation are 
implemented in different manners across Latin America. Various initiatives such as the 
previously mentioned PMRV and the PMR are contributing activities in order to share best 
practices and build capacity for MRV of NAMAs in Latin America and the Caribbean, 
including the most pollutant sectors, such as transport. 

Latin America is one of the leading regions in terms of NAMAs implementation. NAMAs 
show a broader regional spread than CDM, likely because of NAMAs close ties with 
sustainable development and the flexibility in the design of the actions. To illustrate, in the 
framework NAMA Facility call in 2013 the following projects were put forward: Chile (Self-
supply Renewable Energy); Costa Rica (Low Carbon Coffee NAMA); Mexico (NAMA for 
Sustainable New Housing) and Colombia (Transit-oriented Development).  

In a brief overview of MRV processes of NAMAs in Latin America and the Caribbean the 
following aspects are regarded as critical: 

�x The connection between CC MRV and monitoring in the regulatory setting. 

�x Verification processes in terms of reflecting absolute measures (tonnes of carbon) of 
progress toward a global climate mitigation goal. 

�x Civil society engagement, in particular, voluntary CC projects and compliance monitoring in 
the regulatory mandatory setting.  

�x Coordination amongst different authorities that are in charge of CC and different regions at 
national level. 

�,�Q�� �R�U�G�H�U�� �W�R�� �H�Y�D�O�X�D�W�H�� �W�K�H�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �W�K�H�� �G�L�I�I�H�U�H�Q�W�� �F�R�X�Q�W�U�L�H�V�¶�� �V�W�U�D�Wegies two different 
NAMA cases (one implemented in the coffee sector in Costa Rica and the other one 
performed in the transport sector in Colombia) were selected and analysed. 
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RESULTS: CASE - STUDIES  

In Central America, Costa Rica is a leading country in terms of MRV processes. In order to 
curb GHG emissions, Costa Rica is promoting the use of market instruments since the 2000s.  
The case-�V�W�X�G�\���V�H�O�H�F�W�H�G���L�V���µ�&�R�I�I�H�H���1�$�0�$�¶���W�K�D�W���D�L�P�V���D�W���L�Q�Y�R�O�Y�L�Q�J���S�U�L�Y�D�W�H���F�R�I�I�H�H���S�U�R�G�X�F�H�U�V���L�Q��
reducing GHG emissions and achieving significant environmental and socio-economic co-
benefits such as improved waste-water management, decreased energy demand of external 
sources at mills (using coffee biomass), increased soil and biodiversity conservation, among 
others.  

In turn, Colombia has probably one of most advanced MRV systems in South America having 
put in place different NAMA projects. The case-study selected is a project implemented in the 
�µ�V�P�D�O�O���V�F�D�O�H���W�U�D�Q�V�S�R�U�W�¶�����&�D�E�O�H���&�D�U�V�����0�H�W�U�R�����0�H�G�H�O�O�t�Q registered in April 2010. In this case, the 
estimated emission reduction potential amounts to 17,290 ton CO2e/year. 

In each case, the focus is placed on main advantages and obstacles in the enforcement and 
implementation of climate change regulations. Particularly, the specific goal is to determine 
�X�S���W�R���Z�K�D�W���H�[�W�H�Q�W���µ�F�R�O�O�D�E�R�U�D�W�L�Y�H���F�R�P�S�O�L�D�Q�F�H�¶���L�V���I�H�D�V�L�E�O�H�����Z�K�H�U�H�E�\���µ�F�R�O�O�D�E�R�U�D�W�L�Y�H���F�R�P�S�O�L�D�Q�F�H�¶���,��
mean the joint commitment of communities, business owners and other industry backers to 
comply with climate change provisions. 

Costa Rica  

At the outset, it should be noted that Costa Rica is one of few developing countries that has 
carried out voluntary mitigation actions ahead of international climate agreements. The 
country has ambitious climate objectives, aiming to �E�H�F�R�P�H���µ�F�D�U�E�R�Q���Q�H�X�W�U�D�O�¶���E�\�������������D�Q�G���L�W���L�V��
regarded as an environmental champion in the Latin American context. Indeed, Costa Rica is 
eagerly promoting the use of market instruments to enhance compliance with environmental 
legislation. Particularly it has enacted a 3.5% carbon tax already in the 2000s which partially 
funds a national program of payment for ecosystem services, including carbon and water. In 
addition, Costa Rica has developed a forest carbon market in which over 9,000 private and 
communal landowners participate.  

Internally, consultations are carried out with Ministries of Foreign Affairs, Health, Housing 
and the Ministry of Environment and Energy (MINAE) with the active participation of ICE, 
and private sector associations including energy (renewable energy and energy efficiency), 
transport, waste management and housing. In order to achieve carbon-neutrality in 2021, the 
Costa Rican government is leading a national mitigation process providing the political 
framework for elaborating and implementing of NAMAs in different sectors. In addition, 
Costa Rica has participated in the Clean Development mechanism with more than 8 projects. 

A Working Group was established to supervise the preparation of the MRV system proposal 
for Costa Rica. In addition, two national level workshops were held to design the MRV 
(including relevant stakeholders, e.g. local communities and indigenous peoples). An expert 
workshop was held to review the MRV methodology proposed in the RPP, in order to assess 
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different ways to reduce uncertainty, to attain full compliance with the Forest Carbon 
Partnership Facility (FCPF) requirements and to share lessons learned with other FCPF 
countries. Finally, another expert workshop was also conducted to set general guidelines for 
the design of the national forest inventory to monitor CO2 emissions and absorptions from 
carbon stock changes in above and below ground biomass, litter, dead wood and soil carbon. 

The last inventory year registered by Costa Rica with the UNFCCC-Secretariat is 2005 for 
Greenhouse Gas Inventory Data, according to the information submitted emissions amount to 
8,606,727.  The total reduction potential in growing and milling alone is approximately 
30,000 Ton CO2 e/year, meanwhile carbon sink potential is approximately 90,000 Ton CO2 
e/year (120,000 Ton CO2 e/year 3, n ear 25% of the emissions total national GHG emissions 
of coffee growing section in the GHG Inventory until 2024 at full implementation).The 
expected aggregate GHG emission reductions over 20 years will be 1,850,000 Ton CO2e. 

Case-study: Coffee NAMA - �µ�/�R�Z���&�D�U�E�R�Q���&�R�I�I�H�H�¶ 

In Costa Rica, the coffee industry is responsible for most of the Nitrous oxide (N2O) 
emissions in the agricultural sector. This is partly due to the fact that inefficient nitrogenised 
fertilization plans are still used by producers, failing to apply the proper doses and to follow 
appropriate times for fertilization. This results in environmental pollution and an increase in 
production costs. The NAMA Low Carbon Coffee Costa Rica is consistent with the National 
Strategy for Climate Change (ENCC) and with the agriculture sector strategy.      

Coffee NAMA tries to engage private coffee producers in reducing GHG emissions. It also 
aims at achieving significant environmental and socio-economic co-benefits such as improved 
waste-water management, decreased energy demand of external sources at mills (using coffee 
biomass) and increased soil and biodiversity conservation. This was the first NAMA in coffee 
sector and one of the few NAMAs in agriculture. The project attempts to fostering a solid 
institutional, organizational and collaborative setting (Zamora 2013). The Costa Rican 
�J�R�Y�H�U�Q�P�H�Q�W�¶�V�� �L�Q�L�W�L�D�O�� �D�L�P�� �L�V�� �W�R�� �L�P�S�O�H�P�H�Q�W�� �W�K�H�� �&�R�I�I�H�H NAMA in a participatory process 
between 2014 and 2023. Coffee NAMA comprises the two most important GHG sources in 
national coffee sector: the coffee farms and the mills.  

The area destined to coffee production covers over 90 000 hectares (222 300 acres), extending 
from 600 to 1 600 meters (1 968 to 5 248 feet) above sea level. The coffee sector includes 50 
671 producers, 172 coffee processing plants, 57 exporters and 37 coffee roasters. The coffee 
�V�H�F�W�R�U�� �H�P�S�O�R�\�V�� �H�L�J�K�W�� �S�H�U�F�H�Q�W�� �R�I�� �&�R�V�W�D�� �5�L�F�D�¶�V�� �Z�R�U�N�� �I�R�U�F�H���� �7he importance of coffee at the 
national level is also reflected in its contribution of nine percent of the country´s GHG 
emissions and 25 percent of the emissions generated in the agricultural sector. The 
agricultural sector accounts for 37 percent of total GHG emissions in the country. From a 
socio-�F�X�O�W�X�U�D�O�� �S�H�U�V�S�H�F�W�L�Y�H���� �F�R�I�I�H�H�� �S�U�R�G�X�F�W�L�R�Q�� �L�V�� �D�W�� �W�K�H�� �K�H�D�U�W�� �R�I�� �F�R�X�Q�W�U�\�¶�V�� �L�G�H�Q�W�L�W�\�� ���=�D�P�R�U�D��
2013). 
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The project is part of a more comprehensive plan implemented by the Ministry of Agriculture 
in cooperation with the coffee sector of Costa Rica that comprises policy reforms promoting 
low carbon coffee production. As for the political-institutional framework, there are several 
instruments that are applicable: the National Development Plan (PND), a National Strategy on 
Climate Change (ENCC), a Carbon-Neutral Country Program (Programa País Carbono 
�1�H�X�W�U�D�O�L�G�D�G������ �D�Q�G���D���V�S�H�F�L�I�L�F���I�U�D�P�H�Z�R�U�N���µ�6�W�D�W�H���3�R�O�L�F�\�� �I�R�U���&�O�L�P�D�W�H���&�K�D�Q�J�H�� �L�Q���$�J�U�L�F�X�O�W�X�U�H���D�Q�G��
�)�R�R�G�¶���� �,�Q�� ������������ �W�K�H�� �6�W�D�W�H�� �3�R�O�L�F�\�� �I�R�U�� �W�K�H�� �$�J�U�L�F�X�O�W�X�U�H�� �D�Q�G�� �/�L�Y�H�V�W�R�F�N�� �6�H�F�W�R�U�� �D�Q�G�� �&�R�V�W�D�� �5�L�F�D�Q 
Rural Development 2010-2021, issued by the Ministry of Agriculture and Livestock 
established as one of its four pillars the Climate Change and Agro-environmental 
Management. Besides, the agricultural sector is defined as priority in the Climate Change 
Action Plan (2012). Further to this, the Costa Rican government has approved a budget of 
around 40 million USD for the coffee sector that includes a share to be used for mitigation 
actions. Overall, the Costa Rican government is developing a National Carbon Market, 
comprising advances in mechanisms for carbon neutral operations certification and Costa 
Rican carbon credits production.         

The project management unit is the Coffee NAMA Steering Committee (Mesa Café) which 
connects strategies with concrete implementing actions. The system includes a mechanism of 
payment for environmental services in agroforestry systems (Coffee PSA-SAF), as well as a 
recognition system for environmental agricultural services, previously established, which 
could leverage incent�L�Y�H�V���I�R�U���L�P�S�O�H�P�H�Q�W�L�Q�J���&�R�I�I�H�H���1�$�0�$���� �,�Q���D�G�G�L�W�L�R�Q�����µ�W�K�H���&�D�U�E�R�Q���1�H�X�W�U�D�O��
Country Program will determine the reference level for MRV, participation criteria for 
interested organizations and monetary transfers based on reduction plans and compensation 
�R�S�W�L�R�Q�V�¶����UNFCCC 2013).                          

Reduction target would be 13.5 per cent reduction in relation to the base line at the end of the 
ten year period. A decline in the use of fertilizers could potentially translate into an annual 
reduction of 1 726.45 MT of CO2 on the total area under coffee cultivation over the course of 
the ten years estimated for adoption of the measure.  

The main barriers to the implementation of these mitigation actions are:  

a) Policy barriers: low incentives to capital investment and process innovation; 

b) Technology and capacity barriers: weak access to GHG �± efficient fertilizing technology, 
weak or costly equipment for GHG - monitoring, risk adversity of growers and millers, 
knowledge gaps of extension professionals;  

c) Financial barriers: low and late return of investment of GHG -efficient fertilizing and 
milling technologies, severe cash-flow problems of coffee growers and millers;  

d) Market barriers: insufficient access to market incentives for adopting climate adaptation 
measures (like shade growing), weak market incentives for GHG -efficient fertilizers, and 
high and uncertain transaction and MRV costs (MINAE 2013).  
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In terms of specific measures to curb the emissions, the Coffee NAMA and the NAMA 
support project include four measures for reducing GHG in the sector: 1. Reduction in the use 
of nitrogenised fertilizers and N2O emissions; 2. Avoidance of methane through improved 
treatment and reuse of wastewater in mills; 3. Improved use and management of biomass as 
energy source instead of wood and 4. Carbon capture through spread of agro-forestry systems 
(UNFCCC 2013).  

As per the measurement of the emissions, report and verification, putting into practice these 
measures entails institution and capacity building, evidence building and knowledge sharing. 
It is foreseen that this support project will provide incentives for investments in GHG-
efficient technologies and for collaborating with low-carbon coffee producers, support the 
dissemination of new practices, and MRV of NAMA activities (UNFCCC 2013). These 
�P�H�D�V�X�U�H�V���L�Q�F�O�X�G�H���W�H�F�K�Q�L�F�D�O���D�G�Y�L�F�H���W�R���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����H�[�W�H�Q�V�L�R�Q���V�H�U�Y�L�F�H�V���D�Q�G���F�R�I�I�H�H���S�U�R�G�X�F�H�U�¶�V��
practices transformation, through partnerships with the international coffee and fertilizer 
industry, and through financial support instruments like grants, concessional loans or 
guarantees for coffee farmers and mills.                        

This NAMA project is also promoting more intensive cooperation between the leading 
institutions like, the Ministry of Agriculture and Livestock, the Ministry of Environment and 
the Coffee Institute of Costa Rica (ICAFE), and the private sector to attain the ultimate goal 
of converting coffee production in a more climate-friendly activity. This should be achieved 
by executing policy changes as proposed in the NAMA Project related to national strategies 
with a focus on a combination of regulations and incentives that provide preferential advice 
and microfinance for innovative farmers and mills. The particular organisation of the sector 
will contribute to the implementation of measures and new technologies and the proposed 
data collection for MRV since most farmers are organized into cooperatives and associations. 
�&�R�I�I�H�H�� �1�$�0�$���� �F�R�Q�V�L�G�H�U�H�G�� �D�V�� �D�� �W�\�S�H�� �R�I�� �µ�3�U�R�G�X�F�W�� �1�$�0�$�¶�� �L�V�� �U�H�J�D�U�G�H�G�� �D�V�� �D�� �µ�Y�H�U�\�� �J�R�R�G��
laboratory �W�R���W�U�D�Q�V�I�H�U���0�5�9���H�[�S�H�U�L�H�Q�F�H�V���W�R���R�W�K�H�U���V�H�F�W�R�U�V�¶ (UNFCCC 2013).                               

It is expected that all these measures will help the entrepreneurial position and the 
competitiveness of producers and processers in the coffee sector. The NAMA project also 
addresses the knowledge gaps of extension personnel on climate mitigation and adaptation 
opportunities, improving access on other additional government incentives (e.g. FONAFIFO 
Payments for Environmental Services - (PES). Consequently, it has the potential to 
significantly develop capacities of farmers and millers for investing in better technologies. 
Another equally relevant tool are the incentives for fertilization with low nitrous oxide 
emissions that are to be developed bringing in innovations in the fertilizer industry that might 
have much broader impacts in the agriculture sector in the medium- and long term (indirect 
effect).                               

The main targets set are as follows: 

1. Reductions in nitrous oxide emissions, by adoption of efficient practices of fertilizer 
application. 
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2. Reductions in methane emissions by improved water management in anaerobic treatment 
systems and by introducing technologies for wastewater treatment. 

3. Reductions in methane and CO2 emissions through aerobic treatment and energetic use of 
pulp. 

4. Reduction in CO2 emissions coming for electrical energy savings by improving the coffee 
drying process. 

5. Increased fixation of carbon by the spread of coffee agroforestry systems (intensified 
shading). 

The reduction potential in growing and milling is approximately 30,000 Ton CO2/year, 
meanwhile carbon sink potential is approximately 90,000 Ton CO2/year. Both result in a total 
mitigation potential of 120,000 Ton CO2/year. The expected aggregate GHG emission 
reductions over 20 years will be 1,850,000 Ton CO2e in conservative estimates. As discussed 
below the final quantification of GHG mitigation potential will be made available through the 
application of the MRV system. 

Donor support is another element that deserves attention in the implementation of the Coffee 
NAMA. The following sectors were included as priority in this regard: institution building, 
capacity building, evidence building, knowledge-sharing and capital investments. The support 
project could directly or indirectly influence about 250,000 ton CO2 of this mitigation 
potential. In fact, international cooperation has made possible the drafting of the NAMA 
project. The BMU/ GIZ �3�U�R�M�H�F�W�� �µ�,�P�S�O�H�P�H�Q�W�L�Q�J�� �1�D�W�L�R�Q�D�O�� �6�W�U�D�W�H�J�\�� �I�R�U�� �&�O�L�P�D�W�H��
Change/Niedrigemis�V�L�R�Q�V�O�D�Q�G�� �&�R�V�W�D�� �5�L�F�D�¶�� �V�X�S�S�R�U�W�H�G�� �W�K�H�� �Z�K�R�O�H�� �S�U�H�S�D�U�D�W�L�R�Q�� �S�U�R�F�H�V�V�� �R�I�� �W�K�H��
NAMA -Café, including the development and presentation of the NAMA concept note, 
suggestion of MRV methods and NAMA contents.  In addition, the Low Emissions Capacity 
Building Programme is implemented in Costa Rica specifically in Livestock and Transport, 
funded with resources from the European Union, Germany and Spain. The Multilateral 
Investment Fund (FOMIN) of the IADB currently finances a small pilot project implemented 
by Fundecooperación for the development and testing of GHG-efficient farming practices and 
MRV methods for coffee sector. A World Bank/PMR �± Partnership for Market Readiness 
Project supports the setup of a national compensation market. The PMR seeks to elaborate 
and implement important financing mechanisms that might leverage future investments also 
in the coffee sector. Finally, a program financed by the national budget (Fidecomiso Café) 
invests in the coffee sector to tackle climate-change related plant diseases (UNFCCC 2013). 

�7�K�H���S�U�R�M�H�F�W�¶�V���P�D�L�Q���H�[�S�H�F�W�H�G���R�X�W�F�R�P�H�V���F�D�Q���E�H���V�X�P�P�D�U�L�V�H�G���D�V���I�R�O�O�R�Z�V�� 

Efficient use of water and energy in coffee processing  

As regards coffee processing, a series of measures are proposed to improve efficiency of 
water usage and energy throughout processing. These measures include reducing water 
consumption in coffee processing and establishing systems for energy generation through the 
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use of by-products and biomass. As for the implementing measures, one of the most 
innovative and relevant measures is the change in the use of anaerobic lagoons for the 
treatment of waste-water and using instead waste-water to irrigate pastures. As an expected 
outcome, it is estimated that the change from lagoons to irrigation fields in 46 processing 
plants would have the potential to lead to a reduction of 6,084.83 MT of CO2 emissions. 

Agro-forestry Systems (AFS) Program 

The AFS coffee program aims to intercropping of 70 timber trees, legumes or species in 
danger of extinction per hectare (2.47 acres) of coffee. With the inclusion of these various 
species of trees on the plantations, these systems have the potential to sequester up to 34 MT 
of carbon per hectare and generate additional to 30,000 hectares (74,100 acres) of coffee that 
can be comprised into the AFS scheme. 

Market-based mechanisms 

In order to extend the coffee agro-forestry systems throughout the national territory, the 
government established a payment for environmental services program that is reinforced by 
the NAMA. The National Forestry Financing Fund (Fondo Nacional de Financiamiento 
�)�R�U�H�V�W�D�O�����Z�L�W�K���P�R�U�H���W�K�D�Q���������\�H�D�U�V�¶���H�[�S�H�U�L�H�Q�F�H���L�V���L�Q���F�K�D�U�J�H���R�I���L�P�S�O�H�P�H�Q�W�L�Q�J���W�K�L�V���P�H�D�V�X�U�H�� 

Socio-economic co-benefits 

Such as cost savings, income diversification and capital building on farmers level, higher 
yields and earnings through increased soil fertility and less vulnerable soils, ecological 
competitiveness on regional/international markets through a certified carbon-neutral coffee 
trademark; maintenance of the level of employment: up to 150,000 jobs during harvest. 

Other indicators of implementation 

Capacity building and incentive mechanisms will improve production changes in the national 
coffee sector, regarding its climate impacts. This will enable Costa Rica a stronger position in 
carbon-neutral agriculture products.  

At all, 52,787 coffee producers, 184 coffee mills (organized in cooperatives or private 
companies) are maintaining the coffee sector as an important export sector: actually about 
9.2% of national exports. NAMA Coffee will impact the standard of living of more than 
400,000 people; and possibly improving its international image through climate change 
actions. 

Ecological Co-benefits 

Such as reduction of eutrophication through improved wastewater management and reduced 
fertilizer use, more sustainable energy consumption in milling activities, increased soil 
conservation and biodiversity, improved adaptation capacity of the coffee farms to climate 
change through spread of agro-forestry systems etc. 



 Assessing Climate MRV Initiatives in Latin America 23 
 

Institutional Co-benefits 

The NAMA support project will improve the capacities of relevant Costa Rican stakeholders 
to design, finance, implement and monitor NAMAs  (in the coffee sector in specific and in 
general), and it will improve the political framework for inducing environmentally and 
climate-friendly economic practices. In addition to the direct benefits on the institutional and 
political level, the support project will contribute to low emission institutional development. 

 

 

Coffee farm in Costa Rica �± �$�X�W�K�R�U�¶�V���F�R�S�\�U�L�J�K�W 

 

MRV processes 

The main idea for the implementation of the specific NAMA was to bring in the coffee 
industry, as a major financial partner, addressing its concerns regarding future stock of 
premium coffee. Positive externalities will include more sustainable energy consumption in 
milling, increased soil conservation and biodiversity, improve adaptation of coffee production 
to climate change, cost savings and income diversification of farmers through agro-forestry 
systems. Access to markets for low-carbon coffee shall be improved, attracting financial 
incentives for low-emission production.  
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A support project was proposed to improve the capacities to implement and monitor the 
political framework for environmentally and climate-friendly economic practices. The MRV 
methods will assess the real mitigation achievement which is estimated to contribute to 
around 250.000 Tons CO2 mitigation, by direct implementation of mitigation infrastructure 
and practices. The MRV processes include: 

�x New efficient practices of fertilizer use and low-emission fertilizers are implemented 
in coffee sector (indicator: 50% of total number of total producers). 

�x Agroforestry systems (PSA) are promoted to coffee farmers. (Indicator: 7.500 coffee 
ha with shadow trees).  

�x Implementation of new low carbon technologies reducing GHG emissions by coffee 
processers, e.g. energy efficiency, biomass aerobic treatment of residues (pulp) and 
wastewater. (indicator: 25% of total number of total number of mills or 75% of total 
number of great mills). 

Overall, the support of a collective and collaborative GHG monitoring system in the coffee 
sector will allow altering the perspective in the Costa Rican agriculture sector and also in 
other countries in the region and on an international level relating the production of low 
carbon coffee. It will also enable a stronger position in marketing of low carbon or carbon-
neutral agriculture products and thus influence private contributions to less GHG-intensive 
coffee and agriculture production methods.      

Colombia  

With more than 45 million inhabitants, Colombia is the Latin American country with the 
third-largest population after Brazil and Mexico. Five cities in the country have more than one 
million inhabitants. Medellin is the second-largest city with a population of approximately 3.5 
million. With regard to the economy, Colombia shows almost a decade of strong economic 
performance. Nevertheless, further economic expansion is impeded by insufficient 
infrastructures, unemployment and rising inequalities among the population (Myclimate 
2012). 

Colombia is confronted with major environmental challenges such as air pollution, especially 
in large cities, originated mainly by emissions from buses and other fossil fuel-powered 
means of transport. The country is one of the larger producers and exported of coal 
production, being also relevant in the energy mix and internal consumption. Carbon offset 
projects shall alleviate the problem. 

The Environment Ministry coordinates the MRV System within the Colombian Low Carbon 
Development Strategy (CLCDS). The CC agenda is developed through the National 
Development Plan 2010-2014 (NDP). In turn, the National Climate Change System was 
created to enable multi-level working groups in different CC issues to articulate channels to 
deliver their inputs to decision-making levels in the government, throughout its different 
sectors (Mitigation Partnership 2012). The Government has set out three pillars for the 
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Climate Change's agenda: 1. National Adaptation Plan: It is mandatory and considered a 
priority under the National Development Plan (NDP) 2010-2014.  2. Low Carbon 
Development Strategy: to estimate the marginal abatement cost of the key emitting sectors, 
beginning with industrial processes 3. REDD Strategy: Partnership for Market Readiness.  

The CLCDS represents a different strategy when compared with other national low carbon 
strategies and plans formulated by other countries. Different governmental authorities take 
place in the implementation such as National Ministry of Environment and Energy (MINAE), 
Ministry of Agriculture and Livestock (MAG), National Forestry Office (ONF), and National 
�%�D�Q�N�L�Q�J���6�\�V�W�H�P�����,�W���K�D�V���E�H�H�Q���D���S�D�U�W�L�F�L�S�D�W�R�U�\�����µ�(�[�H�F�X�W�L�Y�H���&�R�P�P�L�W�W�H�H�¶���W�K�D�W���Z�L�O�O���E�H���F�R�Q�I�L�U�P�H�G���E�\��
a representative and alternate for: indigenous peoples, civil society) and has taken into 
account the most reliable sectorial information available in Colombia. In this regard, the 
development of networks of organized groups such as UNAFOR (small agroforestry 
producers) and indigenous socio political organizations have been facilitated, the 24 
indigenous groups have been organized into 4 regional territorial groups.  

The technical team has also been using a multi-criteria analysis methodology to assess the 
quality of some of the economic, social and environmental co-benefits of different mitigation 
measures previously identified, based on the assessment of sectorial experts. Together with 
the results of the cost abatement curves, Colombia prioritizes mitigation measures because, as 
a developing country, it is interested in selecting mitigation actions that help achieve national 
development goals such as poverty reduction. The University of Los Andes has validated the 
main analyses and results of modelling and forecasting future reference scenarios of GHG 
emissions and of cost abatement curves.   

Case-study: Cable Cars in Medellin - Sustainable Urban Development 

Reducing CO2 and offering, at the same time, an alternative to fossil fuel powered means of 
transport (buses, taxis, cars and motor bikes) is one of the main priorities for large cities in 
Latin America. Cable cars are becoming a popular way of achieving that objective. Cities like 
Rio de Janeiro are implementing similar projects (Cities today 2013).  

�$�Q���L�Q�W�H�U�H�V�W�L�Q�J���F�D�V�H���V�W�X�G�\���L�V���W�K�H���µ�V�P�D�O�O���V�F�D�O�H���W�U�D�Q�V�S�R�U�W�¶���Z�L�W�K���Lts approved methodology: Cable 
Cars, Metro, Medellín,registered in April 2010. The estimated emission reduction potential 
amounts to 17,290 ton CO2e/year. Implementing Strategic Public Transportation Systems 
(SPTS) and expanding Bus Rapid Transit (BRT) systems in major cities. 

The case of Medellin illustrates how technology converges in order to reduce the emissions 
�D�Q�G�� �S�U�R�W�H�F�W�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �7�K�H�� �F�D�U�E�R�Q�� �R�I�I�V�H�W�� �S�U�R�M�H�F�W�� �µ�&�D�E�O�H�� �&�D�U�V�� �0�H�W�U�R�� �0�H�G�H�O�O�L�Q�¶�� �Z�D�V��
launched to promote the construction and operation of six cable car lines and their use as a 
means of mass transport in hilly areas of the city. These lines are connected to the local metro 
system. The main goal is to reduce greenhouse gas emissions and complement and partly 
substitute the existing public transport in an innovative and environmentally friendly way, 
improving the air quality in the city.  
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Another equally interesting feature of the project is its contribution to local development. The 
new cable car lines have been constructed in the hilly suburbs where the poor areas are 
located. As a result, people living in these places have now much easier and faster access to 
the city centre. Furthermore, the project has contributed to increasing safety in Medellin as 
well (Myclimate 2012). 

Since April 2012, three out of the planned six lines have been in operation, the remaining 
lines were scheduled for 2014. �&�D�E�O�H�� �F�D�U�� �V�H�U�Y�L�F�H�V�� �D�U�H�� �R�S�H�U�D�W�H�G�� �E�\�� �µ�(�P�S�U�H�V�D�� �G�H�� �7�U�D�Q�V�S�R�U�W�H��
�0�D�V�L�Y�R�� �G�H�O�� �9�D�O�O�H�� �G�H�� �$�E�X�U�U�i�� �/�W�G�D�¶�� ���(�7�0�9�$������Each cable car line comprises 90-120 mono-
cabins with a seating capacity of eight persons and a maximum capacity of ten persons. 
Before the construction of the cable cars, EMTVA operated a metro train system with the two 
lines A and B, which crossed the city centre. The additional six cable car lines complement 
the existing lines and connect the poorer areas located in the hilly region around Medellin 
with the city centre, since the topography is uneven, the vertical rise of the lines amounts to 
approximately 300-400 metres. The new cable car lines J, K and L cover between 2.1 and 4.5 
kilometres. Per hour, 3,000 passengers can be transported in each direction and on each line. 

Amongst the main benefits of the project, the following can be underlined (Myclimate 2012): 

�x The project is helping to reduce CO2 while contributing to sustainable development in 
the region. 

�x The use of the cable cars leads to reduced usage of buses and other fossil-fuel powered 
means of transport, which results in fewer emissions. 

�x People living in poor suburban areas are now connected to the city centre. 

�x The travel time has decreased as the cable cars are not affected by traffic congestions. 

�x The integrated fare charged for the cable car is more economical and convenient than 
the separate tickets for the different modes of transport. 

�x The reduced number of accidents compared with different modes of transport 
increases security. 

�x It is expected that the local air quality will improve and thus respiratory diseases will 
be reduced. 

�x The project improves local living conditions by creating new facilities such as 
recreation facilities and green spaces along the lines. 

Before the project started, the initiative faced huge barriers: the cable cars in Medellin were 
the first of their kind in the world and hence it was a risk to invest in a project of such a size 
(Myclimate 2012). Furthermore, construction took much longer than expected, which made 
the project less attractive for investors. Additionally, cost overruns occurred during the 
implementation. Nevertheless, the problem was solved in part thanks to carbon financing, and 
construction finally started in 2003. In 2004, the first line went into operation.  

A significant achievement was the registration of the project under the CDM of the UNFCCC 
(UNFCCC 2010). The Centro Nacional de Produccion mas Limpia (CNPML) �± took the 
initiative in developing a specific CDM methodology for cable cars and brought about CDM 
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registration for the project under the UNFCCC (UNFCCC 2010). In turn, verification 
myclimate performed a due diligence review for the project and contributed to activities by 
purchasing and marketing all carbon credits generated by the project.  As a result, the carbon 
offset project was validated by TÜV Süd and registered under the UN Clean Development 
Mechanism (CDM) in April 2010. In 2012, the first Certified Emission Reductions were 
issued after the first Monitoring Report is verified by the external Colombian auditor 
ICONTEC. 

As for the monitoring methodology, the Planning Department of ETMVA is in charge of 
managing all data in relation to the CDM project, including responsibility for data collection, 
quality assurance, reports and data storage. Some data is collected on the spot with the aid of 
measuring equipment. In order to measure the electricity consumption of the cable cars, the 
Operations Supervisor generates a Daily Operations Report, containing the electricity 
consumption for the whole system and for every station. In order to determine the passenger 
numbers, an electronic ticketing system with turnstiles was implemented. In addition, 
representative surveys and studies are conducted by a CNPML team, providing further 
monitoring figures that contributes to calculate the annually achieved greenhouse gas 
emission reductions. On the basis of these surveys and studies, data like average trip 
distances, the share of modes of transport used and occupation rates can be statistically 
investigated for the project and the baseline situation. One of the computer rooms along the 
cable car gives the amount of CO2 that is saved by the metro have any methodology for such 
transport projects. However, as explained above, this exceptional CDM project also 
contributes to sustainable development in the host country. 

MRV processes 

Measurement methods and procedures applied (UNFCCC 2010): 

Data on passenger numbers generated from Card Users and Single Trip Tickets registered at 
turnpikes and an expansion factor in case not all passengers go through the turnpikes.  The 
flow data of the passenger system is generated when the passengers cross the turnstiles 
located in the stations. The turnstiles register the total number of passengers passing turnstiles. 
�7�K�H�� �H�[�S�D�Q�V�L�R�Q�� �I�D�F�W�R�U�� �L�V�� �E�D�V�H�G�� �R�Q�� �D�� �V�W�D�Q�G�D�U�G�� �P�H�D�V�X�U�H�P�H�Q�W�� �Z�H�H�N�� �U�H�O�D�W�L�Q�J�� �S�D�V�V�H�Q�J�H�U�V�¶�� �W�R�W�D�O��
turnstile with passengers entering stations on the same line without turnstile. 

The measurement made for the expansion factor is based on a full standard week counting of 
passengers realized once in the crediting period for each line. 

The approach used is to count all passengers using the cable car without turnstile during a 
standard week and relating the passengers passing turnstile (downhill passengers in general) 
to the passengers not passing turnstile (uphill passengers) for this standard week. 

There are aggregated monthly QA/QC procedures to be applied (UNFCCC 2010). Passenger 
numbers based on automated ticketing controls at stations plus the expansion factor. The 
sampling size of the survey must be checked for a 90% confidence interval and a 10% relative 
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�S�U�H�F�L�V�L�R�Q���O�H�Y�H�O���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���µ�6�W�D�Q�G�D�U�G���I�R�U���6�D�P�S�O�L�Q�J���D�Q�G���6�X�U�Y�H�\�V��for CDM Project 
�$�F�W�L�Y�L�W�L�H�V�� �D�Q�G�� �3�U�R�J�U�D�P�P�H�� �R�I�� �$�F�W�L�Y�L�W�L�H�V�¶���� �7�K�H�� �P�D�U�J�L�Q�� �R�I�� �H�U�U�R�U�� �P�X�V�W�� �E�H�� �D�W�� �P�L�Q�L�P�X�P�� �������� �L�Q��
accordance with the Standard. 

As for the monitoring process, the monitoring plan has two aims: to ensure the environmental 
integrity of the project activity and to ensure that the data monitoring requirements are closely 
aligned with the current practice of the project operator (UNFCCC 2010). 

The monitoring methodology has ex-ante determined emission factors per PKM for all modes 
of transport. The total baseline emissions are derived by applying to these emission factors the 
activity level (PKM per mode transported) of the project. A special unit is in charge of 
managing all data in relation to the CDM project including responsibility for data collection, 
quality assurance, reports and data storage, under direct supervision of the CEO of ETMVA. 

Alongside the contribution to the reduction of emissions, the new cable car system has also 
brought improvements to the passengers like the integrated ticket. Passengers are able to use 
one ticket for the entire duration of their journey in one direction, which includes the change 
of means of transport (e.g. from the cable car to the metro).  This change has allowed fast, 
affordable and safe transport. Furthermore, the public also benefits from other projects that 
include, for instance, the construction of the public library upon a hill (accessible by cable 
car) as well as the installation of two computer rooms in cable car stations, allowing people to 
learn how to deal with new technologies. Furthermore, sport facilities were constructed along 
the cable car lines. To a large extent, the project benefits the low income population in the 
suburbs (Myclimate 2012).  

 

Table 1 Project specifications 

 

PROJECT  Coffee NAMA  Cable Cars in Medellin  

 

GOAL 

Contribute to greenhouse gas 
emission mitigation in the 
agricultu ral sector through 
appropriate measures in the 
coffee subsector.  

 

Project type Energy Efficiency 
(CDM) aimed at transforming 
the city by focusing on urban 
development around transit 
stations, with low - income 
measures, increasing the 
living standards of 
neighbourhoods.  

 

 

 

MEASURES 

 

-  Reduction in and efficient 
use of nitrogenated fertilizers  

-  Efficient use and treatment 
of water and energy in coffee 
processing  

-  Program to promote Agro -
forestry Systems (AFS)  

-  Reduction of air pollution 
and traffic cong estion  

-  �&�U�H�D�W�L�R�Q���R�I�� �� �µ�W�U�D�Q�V�L�W-oriented 
�G�H�Y�H�O�R�S�P�H�Q�W�¶ 

-  Enhancing the benefits of 
major national investments in 
public transit  

SCOPE 93 ,000  hectares (229 710 Urban transportation in 



 Assessing Climate MRV Initiatives in Latin America 29 
 

acres) of coffee in Costa Rican 
territory  

Medellin  

INVESTMENT  USD 30 000  000  USD 20 000 000  

TARGETS 250,000 t CO2  121,029 t CO2 (in the first 
seven years)  

RESPONSIBLE INSTITUTIONS  MAG, MINAE, Icafe, 
Fundecooperación  

Ministries of Transportation, 
Environment & Sustainable 
Development -   City of 
Medellin  

ETMVA 

TECHNICAL SUPPORT CATIE, UNA, IICA, GIZ  Myclimate, CNPML, TÜV Süd  

 

�6�R�X�U�F�H���� �$�X�W�K�R�U�¶�V�� �R�Z�Q�� �H�O�D�E�R�U�D�W�L�R�Q���� �G�D�W�D�� �I�U�R�P�� �0�,�1�$�(�� ���&�R�V�W�D�� �5�L�F�D���� �D�Q�G�� �8�1�)�&�&�&- Clean 
Development Mechanism (Colombia) 

DISCUSSION  

Having an adequate framework for environmental policy making in climate change issues has 
become crucial. Collaboration and coordination amongst different authorities that are in 
charge of CC and different regions at national level can contribute to the effective 
implementation of the NAMAs. Standard governance principles and values (such as 
transparency, accountability) add credibility to governmental and inter-governmental 
processes. Finally, where the nature and logic of the measure permit there must be public 
participation during the implementation of the project (Gaventa and Valderrama 1999). 

�2�Y�H�U�D�O�O�����W�K�H���I�R�O�O�R�Z�L�Q�J���D�V�S�H�F�W�V���F�D�Q���E�H���F�R�Q�V�L�G�H�U�H�G���I�R�U���W�K�H���D�G�R�S�W�L�R�Q���R�I�������µ�E�H�V�W-�S�U�D�F�W�L�F�H�V�¶�� 

�x Involving crucial economic activities in the processes, e.g. mining or transport, like in 
the case of Colombia. 

�x Access to information and transparency in the processes, as can be observed in Costa 
Rica.  

�x Statistics are crucial, but sometimes they are not sufficiently accurate. 

�x Use of market-based instruments and participation in CDM. 

�x Engaging with civil society initiatives. 

�x Consultation process with private sector and NGO's. 

�x Coordination of efforts at regional and national level. 

The participation of most pollutant sectors (like transport) and the engagement of the main 
operators are part of the solution to curb GHG emissions as well as reinforcing the 
interrelation with other industrial processes with the aim of improving air quality. The 
effective reduction of the emissions is linked to a decrease of demand for fossil fuels, thus 
reducing air contamination and mitigate impacts on climate change (Sanahuja 2011). 
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The use of economic incentives has shown how important is to encourage citizens and 
businesses to make decisions based on the true long-term economic value of nature and the 
services provided. Positive externalities social benefits such as increase in wealth and safety 
of strategic sectors among the population. 

In light of the cases analysed, it is necessary that parties endorse the regular exchange of 
information. It must accordingly be ascertained the exact contribution to the emissions 
reduction. Indeed, in order for developing states to be capable of being committed to the 
reduction of the emissions certain matters falling within the MRV.  

Whilst the NAMAs could potentially reduce GHG emissions, the MRV to be applicable in the 
case should be established in advance. Thus, it is to be noted at the outset the importance of 
adopting MRVable measures. This is relatively easy when the same project is registered under 
the CDM actions with the intervention of the UNFCCC In fact, the measurement of effective 
emissions mitigation lies in the successful implementation of NAMAS in urban areas 
(EUROCLIMA 2014). 

Thus, in order to determine whether specific projects can be implemented, it is necessary first 
to determine how MRV processes will be conducted. In that regard, adopting specific 
measures may require international cooperation to obtain the necessary funding.  Nature, 
scope and broad logic of the measures shall be defined beforehand, allowing for discussion 
among the governmental departments involved and with public participation when possible. It 
should, moreover, be pointed out the need to develop a framework for enhancing cooperation. 
It must therefore be examined whether the measures designed are appropriate. It is also 
undisputed that, so far as concerns the reduction that strong institutional structure, high degree 
of organization and collaboration of public and private stakeholders and the civil society 
enable the implementation of projects.  

Coffee NAMA has helped the successful transformation on Costa Rican way to a low carbon 
country. �7�K�H���S�R�V�L�W�L�Y�H���H�[�S�H�U�L�H�Q�F�H���R�I�� �W�K�H���&�R�V�W�D���5�L�F�D�Q���&�R�I�I�H�H���V�H�F�W�R�U���F�R�X�O�G�� �V�H�U�Y�H�� �D�V���D���µ�1�$�0�$��
�O�D�E�R�U�D�W�R�U�\�¶�� �I�R�U�� �R�W�K�H�U�� �V�H�F�W�R�U�V�� �D�Q�G�� �R�W�K�H�U�� �/�D�W�L�Q�� �$�P�H�U�L�F�D�Q�� �F�R�I�I�H�H-growing countries or nations 
with an important agricultural sector like Argentina. As an example it could be applicable to 
the soybean production sector in Argentina, the Secretariat for Environment and Sustainable 
Development is in charge of GHG Inventories, Public Policies and MRV. Space precludes 
further discussion of these possibilities in this paper.  However, as a criticism concerning 
Coffee NAMA, there is no clear strategy in terms of measurement standards or definition of 
�S�U�H�F�L�V�H���J�R�D�O�V���L�Q���W�H�U�P�V���R�I���*�+�*���L�Q�G�L�F�D�W�R�U�V�����1�H�Y�H�U�W�K�H�O�H�V�V�����&�R�I�I�H�H���1�$�0�$���K�D�V���µ�D���K�L�J�K���S�R�W�H�Q�W�L�D�O��
for up-scaling processes based on international joint ventures and public-�S�U�L�Y�D�W�H���S�D�U�W�Q�H�U�V�K�L�S�V�¶ 
(UNFCCC 2013). 

With regard to Cable Cars in Medellin, since the project has been registered under the CDM, 
there was a clear and coherent path in terms of MRV. In the context of transport sector, new 
technology can easily be implemented and deployed to cutting the emissions. It is apparent 
from the execution of the project that it has also generated other positive externalities that 
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mainly consist in improving living conditions of disadvantages sectors of the city. 
Consequently, it must be concluded that the project has contributed to sustainable 
development goals. 

CONCLUSIONS  

Monitoring efforts on air pollution are critical in directing and meeting national and 
international targets and commitments. Many LACs lack an appropriate legal framework on 
air quality and climate change. Therefore, in implementing the UNFCCC provisions, it is vital  
sectors for the implementation of low carbon projects. Maintenance of accurate inventories of 
CO2 emissions and air quality information becomes crucial for MRV. 

Coffee NAMA and Medellin �&�D�E�O�H���&�D�U�V���F�D�V�H�V���F�R�X�O�G���E�H���G�H�V�F�U�L�E�H�G���D�V���µ�L�V�O�D�Q�G�V���R�I���H�I�I�H�F�W�L�Y�H�Q�H�V�V�¶��
in terms of compliance with CC regulations. The key to success is a well-structured scheme 
that offers a win-win situation for both the government and the public sector, striking a 
balance between public and private interests. These projects also are also innovative in terms 
of engaging with leading actors of the civil society creating positive externalities for them. 
Thus, projects must also include local participation and be in line with sustainable 
development goals. 

The impact of both projects goes beyond the initial objectives set, since they could serve as 
models for other cases in Latin America. To illustrate, the case study from Medellin is quite 
similar to the project carried out in Rio de Janeiro. As for Coffee NAMA it could serve as the 
blueprint for other projects implemented in the agricultural sector.  
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Chapter 3: IMPROVING INDUSTRIAL SAFETY  
PERFORMANCE  

Jacques van Steen * , Meryam Twisk * 1, Wim Kooijman *  

ABSTRACT  

�,�Q�G�X�V�W�U�\�� �D�Q�G�� �U�H�J�X�O�D�W�R�U�\�� �D�J�H�Q�F�L�H�V�� �P�D�\�� �D�V�V�L�V�W�� �H�D�F�K�� �R�W�K�H�U�� �L�Q�� �L�P�S�U�R�Y�L�Q�J�� �D�� �F�R�P�S�D�Q�\�¶�V�� �V�D�I�H�W�\��
performance. The responsibility for safety lies primarily with the individual companies, but 
there is also a role for regulatory agencies. Three elements determine the safety performance 
of a company: the technical integrity of its installations, its safety management system, and its 
safety culture. Interaction between regulatory agency and company is different for each of the 
three elements. Also, in addition to the legal perspective, voluntary initiatives may be 
important. Technical integrity and the safety management system are regulated through the 
environmental license and the requirements of the Seveso Directive concerning industrial 
hazards, whereas supervision on both elements is carried out through inspections. As for 
safety culture, it is also a relevant inspection issue, although there is no legal basis for 
including it as an inspection topic. Regulatory agencies should keep stimulating attention for 
safety culture, and in order to do so, the Rotterdam Rijnmond Environmental Protection 
Agency (DCMR) started a safety culture program in 2012. Following a safety culture 
assessment by TNO at 14 companies and a pilot project of its own in 2013 at three companies, 
safety culture was formally included in the 2014 work program, and this was continued in 
2015. To date, most companies react positively to the assessment. In addition to all this, 
voluntary activities are primarily concerned with receiving more comprehensive information 
from the company, e.g. through the results of Self Assessment Questionnaires. 

Keywords: safety performance, compliance, safety culture, company responsibility. 

INTRODUCTION  

The Rotterdam-Rijnmond region is not only the most densely populated area in the 
Netherlands, with more than 1 million people living within an area of less than 800 km2, it is 
also heavily industrialized. Many chemical and petrochemical plants, power plants, and 
storage and transshipment companies are located in this area. Among these there are a 
substantial number of Seveso sites, some 100, and many other companies that deal with 
hazardous materials, making safety an important issue in the Rotterdam-Rijnmond region. On 
behalf of the province of South-Holland and 15 municipalities, DCMR Environmental 
Protection Agency acts as competent authority for environmental regulation in this region. 

                                                 
* DCMR Environmental Protection Agency, PO Box 843, 3100 AV Schiedam, The Netherlands  
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Key responsibilities include environmental licensing of high-risk companies and the 
associated supervision and enforcement. 

 

In 2012, Odfjell Terminals Rotterdam, a large storage company, decided to temporarily shut 
down its facilities after a period of increasing pressure by the supervisory authorities. Reason 
for this was a long-lasting poor safety situation and a bad safety culture, although the 
company had a certified environmental management system. This incident and similar events 
at companies in other parts of the country led to increased attention for supervision and 
enforcement at high-risk companies. The province of South-Holland tightened its associated 
policy, and DCMR initiated a program to improve the operational activities which are related 
with that policy. One of the issues within this program is the way in which industry, 
regulatory agencies and certifying bodies may assist each �R�W�K�H�U�� �L�Q�� �L�P�S�U�R�Y�L�Q�J�� �D�� �F�R�P�S�D�Q�\�¶�V��
safety performance (Twisk, 2013). Although the responsibility for a high level of safety lies 
primarily with the individual companies, there is also a role for regulatory bodies. The key 
focus of this paper is the question how to achieve safety improvement in industry from a 
governmental perspective. It starts with describing the three elements which determine the 
safety performance of a company (section 2). Interaction between regulatory agency and 
company for these three elements is addressed in section 3. Next, section 4 summarises the 
safety culture program of DCMR. Concluding remarks are given in section 5. 

ELEMENTS FOR GOOD SA FETY PERFORMANCE  

Three elements determine the safety performance of a company: the technical integrity of its 
installations, its safety management system, and its safety culture. These three elements are 

depicted in Figure 1.  

Figure 1  Safety performance model 

 

      












































































































































































































































































































































































































































































































































