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Tonga is extremely vulnerable to the adverse effects of climate change and disasters because of its 
geographical, geological and socio-economic features. The Government of Tonga has recognised the 
need to mainstream climate resilience and, through a grant from the Asian Development Bank (ADB), 
commissioned the delivery of training on climate change adaptation and disaster risk reduction for 
Tongan government staff. The practical training, accredited by TAFE NSW, was delivered in Tonga 
over two intensives by a team of Australian expert trainers and an in-country training coordinator. The 
team encompassed experts from the private, government and university sectors. The comprehensive 
program covered international institutions, climate projections for the South Pacific, frameworks for 
climate change adaptation and resilience, communications and community engagement strategies, 
approaches to national environmental accounting and emergency management and disaster 
preparedness. The participants also selected and conducted action-learning projects best suited to 
their work roles within the Tongan Government. The participants, many with post-graduate 
qualifications, were drawn from across the Tongan Government, representing both frontline and 
central budget agencies from executive leadership to recent recruits. Evaluation showed that the 
participants found the training program effective, clear, relevant and high quality and reported a 
substantial increase in their knowledge and a substantial rise in confidence in applying their skills. A 
‘community of practice’ has since been established by the participants that continues to foster capacity 
across the Tongan Government. The impact of this program on participants demonstrates how well-
structured, formal vocational education can consolidate the existing skills of climate change adaptation 
practitioners and contribute to building the resilience of a small island developing state in the face of a 
changing climate.   

1. INTRODUCTION  

This case study describes the vulnerability of Tonga to climate change and current capacity building 
efforts in response, in particular the Climate Resilient Tonga professional development program 
commissioned by the Government of the Kingdom of Tonga under a grant from the Asian 
Development Bank (ADB). An evaluation was conducted on the program to ascertain the program’s 
effectiveness in achieving its objective and in contributing to the overall outcome expected of the 
Climate Resilience Sector Project (CRSP) under which it was funded. This case study focuses on the 
outcomes identified by this evaluation and the implications for capacity building in a Pacific small 
island developing state. 

1.1. Tonga’s vulnerability to climate change 

Tonga has experienced indications of climate change, particularly an increasing trend in the 
occurrences of tropical cyclones, since the early 1980’s (Tonga 2010, p.17).1 Now changing rainfall 
patterns and other climatic factors, like rising temperatures and sea levels, are being experienced all 
over Tonga, providing further evidence that a changing climate is increasing Tonga’s vulnerability to 
climatic conditions, as well as geological hazards. This increased vulnerability is exacerbated by 
uncertain projections and a lack of data.  
                                                        
1 While	  the	  projection	  is	  for	  a	  decreasing	  frequency	  in	  cyclone	  formation,	  there	  is	  general	  agreement	  between	  models	  that	  
there	  will	  be	  an	  increase	  in	  the	  mean	  maximum	  wind	  speed	  of	  cyclones	  (BOM/CSIRO	  2014,	  p.293-‐4). 



 

 
Tonga’s climate pattern is very much effected by the El Nino phenomenon, which is associated with 
droughts in Tonga. Since the country depends on primary produce from land and sea for export, 
severe droughts have seriously affected the revenue earning capacity and livelihood of the people, 
their food supply as well as their socio-economic development and ability to meet customary 
obligations (Tonga 2010, p.12). The warmer sea temperature brought about under El Nino conditions 
also effect activities in the fishing industry (Tonga 2010, p.13). There is currently a low level of 
confidence in the drought frequency projections of climate models and little consensus on whether 
these El Nino events will change in intensity or frequency (BOM/CSIRO 2014, p.282).  
 
Tonga also occasionally receives heavy rainfall, causing flooding and prolonged ponding of water, 
which poses health risks, affects the agricultural sector, infrastructure and results in the pollution of 
nearby coastal areas and lagoons (Tonga 2010, p.12). It is not clear whether mean annual rainfall will 
increase or decrease, although there is a high confidence that Tonga will experience more extreme 
rain events (BOM/CSIRO 2014, p.282).  
 
In recent times Tongans have experienced heat stress due to increased temperature. Further warming 
is expected over Tonga, but there is insufficient daily temperature data to produce trends in 
temperature extremes in Tonga’s main population center (BOM/CSIRO 2014, p.287, 289). Coral 
bleaching is becoming common and has recently increased, partially due to the increase in sea 
temperature. There is a very high level of confidence that the risk of coral bleaching will increase in the 
future (BOM/CSIRO 2014, p.282). Coastal erosion is another critical environmental issue facing 
Tonga, partially as a result of sea level rise. A noticeable result of these processes is loss of land and 
infrastructures along the coast. There is a very high level of confidence that this will continue 
(BOM/CSIRO 2014, p.282).  
 
Recent experience and current climate science indicate that Tonga is highly susceptible to the impacts 
of climate change. As a small island developing state, without the economic resources of larger 
countries, Tonga is highly vulnerable to these impacts and relies on foreign aid donors to build its 
response capacity. In 2015 the Tongan Government obtained a grant from the ADB with the objective 
of increasing resilience in economic, social, and natural eco-systems to climate variability and change 
and disaster risk in Tonga. Under the CRSP allowance was made for technical training of government 
staff on climate change adaptation and disaster risk reduction. This training contributed to the overall 
objective of the Project – “to increase climate and risk resilience in economic, social, and ecosystems 
in Tonga.” (CIF 2013) Specifically, the technical training was to deliver the acquisition of skills in 
climate change adaptation and disaster risk management by Tongan government staff, as 
demonstrated by training evaluation, and the training program had to be accredited under a 
recognised scheme. 

1.2. Current capacity in the Tongan TVET system 

The Sendai Framework for Disaster Risk Reduction 2015–2030 and other international arrangements, 
including the Paris Agreement, call for capacity building around climate change adaptation and 
disaster risk reduction. According to Hemstock et al (2017), citing a training needs and gap 
assessment done in 2015 (Buliruarua et al), many of those working on disaster risk management and 
climate change in the Pacific felt that a lack confidence in their work would be addressed by 
accredited formal qualifications in relevant skill sets. Hemstock et al note that only formal postgraduate 
education climate change adaptation and disaster risk management is available in the region. They 
comment that most Pacific training in climate change adaptation and disaster risk management is 
project based and ad hoc and there is a need for regionally recognised qualifications in these, as in 
most other skill areas.  
 
Tonga does have national framework to recognise vocational qualifications, however the delivery of 
vocational and technical education in Tonga is provided by a combination of public, faith based, 
private and regional service providers. Funding from grants and a range of other sources is insufficient 
to sustain a quality technical and vocational education and training (TVET) system (Bateman et al, 
2015). By contrast Australia has a well-resourced qualifications framework that has been fully 
referenced to the New Zealand framework (DET/NZQA, 2016) and is well regarded by other nations in 
the Pacific region. Australia also has a mature TVET sector, albeit one that is still adjusting to a shift to 



 

demand driven funding. Further, there is evidence that the revision of Australian qualifications in 
response to the Green Skills Agreement (COAG, 2010), and other drivers, effectively addresses the 
long-standing and very stable high levels of social demand for sustainability related skills in vocational 
education across nearly all skill sets (see Sack et al, 2014; Brown et al 2013). While there has been 
little subsequent policy initiative or market signal establishing a need for climate change adaptation 
skills across vocations and qualifications in Australia, there are already well-established emergency 
and environmental risk management competencies embedded in existing Australian vocational 
qualifications and a related delivery capability in the Australian TVET sector that can be contextualised 
to climate change adaptation and used to address the demand in other parts of the Pacific.  

1.3. An accredited, vocational approach to building resilience  

Following a competitive, two stage tender, the Government of the Kingdom of Tonga awarded to 
Sustainably Pty Ltd, an Australian company specialising in professional development in climate 
change adaptation, the contract to deliver technical training of government staff. The training program, 
branded as the Climate Resilient Tonga professional development program, addressed: 
 

• International sustainability issues and institutions;  
• Climate science and current projections for the South Pacific; 
• Approaches to developing national environmental accounts for Tonga including 

carbon and energy accounts;  
• Current frameworks for climate change adaptation and resilience in policy and 

practice;  
• Approaches to performance monitoring and evaluation of environmental programs;  
• Communications of adaptation action and community engagement strategies; and  
• Emergency risk management and disaster preparedness.  

 
NSW Technical and Further Education (TAFE NSW), Australia’s largest Government owned provider 
of vocational education and training, accredited the program as a Certificate IV in Environmental 
Management and Sustainability. This qualification was contextualised to climate change adaptation 
and disaster risk reduction in Tonga. A training needs assessment was conducted and staff from 
across the Tongan Government were recruited, in roles ranging from executive leadership to recent 
recruits. All the participants had completed upper secondary education in the English language and 
many of the participants held graduate and post graduate qualifications. Participants were drawn from 
frontline agencies, such as the police, and central budget agencies spanning public strategy and 
finance, environmental and disaster management. The training program was supported with readings 
and communications posted on an online learning platform. The program content was delivered in two 
separate fortnight long face-to-face intensives in Nuku’Alofa, Tonga by five Australian expert trainers 
facilitated by a training manager experienced in climate change adaptation education, a training 
coordinator qualified in vocational education and an in-country training coordinator fluent in Tongan 
languages and culture.  

1.4. An education for sustainability philosophy, focused on policy principles  

To best achieve the aims of the CRSP the Climate Resilient Tonga professional development program 
focused on practical skills, applying contemporary best practice techniques in adult education, 
including inquiry based, experiential, peer directed and self directed learning. These practices were 
expressed in a tailored curriculum and a suite of resources developed in accordance with education 
for sustainability principles. 2  This vocational training program was designed to increase the 
participants’ willingness to apply the skills in the workplace and to foster the establishment of a 
community of practice that could continue to foster organisational capacity. The classroom was 
organised into 4 groups, each with a mix of ages, gender, professional backgrounds and educational 
                                                        
2  The principles were drawn from The Australian Government’s National Action Plan for Education for 
Sustainability, launched in 2009. They are: Transformation and change; Education for all and lifelong learning; 
Systems thinking; Envisioning a better future; Critical thinking and reflection; Participation, Partnerships for 
change. (Commonwealth of Australia 2009, p.9) 
 



 

levels, to encourage peer-to-peer learning and to facilitate the development of an ongoing community 
of practice across government. The community of practice was further facilitated by the action learning 
methodology, which asked the participants to nominate group projects contributing to their work in 
Government that they wished to explore in greater detail over the 4 weeks between intensives, 
supported by online mentoring from the facilitators and experts – effectively using the Government as 
a ‘living lab’.3 
 
Assessment designed by vocational education specialists to ensure formal accreditation was an 
integral part of the learning program and closely reflected employer needs, by using assessment tasks 
that simulated or directly related to the participants’ workplace. The learning program was structured 
to address the Tonga Climate Change Policy (2016) guiding principles. Overall the approach 
encouraged the Policy’s principles of ‘ongoing capacity development’ and ‘long-term sustainability’. 
Each session was bracketed by discussions in which participants were asked to reflect on the content 
in the context of their work and Tonga’s policies, encouraging participants to put into action the 
Policy’s principles of ‘A holistic, multi-faceted, multi-sectoral approach’, supporting ‘Integration and 
mainstreaming’, ‘Multi-disciplinary and evidence-based responses’ A focus on communications and 
stakeholder engagement in most of the sessions addressed the Policy’s principles of ‘Community 
ownership, stakeholder participation and collaboration’, and ‘Equity and fairness’. The Tonga Climate 
Change Policy principle of ‘Gender consideration’ was adopted programmatically in selecting 
participants, facilitators and experts. There were almost equal numbers of male and female 
participants and at least one female trainer was present at all training sessions. 

1.5. Brokering a field leading, multi-sectoral team 

The Climate Resilient Tonga professional development program brought to Tonga climate change 
adaptation and disaster risk reduction expertise and experience from across multiple sectors of the 
Australian climate change and emergency management communities. Much of the effectiveness of the 
program resulted from this ‘brokering’ delivery model, which brought together the specialist knowledge 
of team members contracted from an Australian Government organisation (the Commonwealth 
Scientific and Industrial Research Organisation (CSIRO)), a university (the Institute for Sustainable 
Futures (ISF) at the University of Technology Sydney) and from various private sector providers under 
an accreditation agreement with a State Government agency, TAFE NSW. The contractor’s in-country 
training coordinator advised on political and cultural context and on language.  

2. EVALUATION METHODOLOGY 

Recognising that this was a pilot with potential for duplication, the evaluation of the Climate Resilient 
Tonga professional development program followed the well established Kirkpatrick training evaluation 
model and considered the participants’ reaction, learning and behaviour and, to the limited extent 
possible so soon after training delivery, the impact of the program on participants’ work places. A suite 
of surveys measured the participants’ immediate perceptions of the quality and usefulness of the 
training. These surveys included questions quantifying the participants’ reactions to the training 
program, supplemented by open responses, which captured further data elaborating participants’ 
responses. Participants were given the opportunity to provide feedback anonymously or to identify 
themselves. The participants’ learning was evaluated by assessment of their competence using peer 
reviewed and accredited assessment tools and by measures of the participants’ confidence in their 
knowledge and skills. The participants’ perception of their knowledge of the subjects was surveyed 
during the pre-delivery training needs analysis and in the participant evaluation surveys following the 
completion of each session. The participants’ perception of their level of skill was initially surveyed in a 
training needs analysis and then subsequently at the completion of each face-to-face delivery. 
 
Effective learning is demonstrated by the achievement of specified outcomes. In this case, whether 
climate change adaptation and disaster risk management knowledge and skills are applied in the work 
of the participating Tongan Government staff, thereby contributing to an increased climate and risk 
                                                        
3 The pedagogy of education for sustainability principles delivered in the context of a ‘Living Lab’ approach is 
discussed in detail in Sack & Lowe 2016 showing “how the concept of the 'living lab', as applied to education for 
sustainability, can be extended well beyond technology demonstrations, incorporating essential employability 
skills”. 



 

resilience in economic, social, and ecosystems in Tonga. To demonstrate this evaluation needed to 
not only measure the acquisition of knowledge and formation of skills, but also the participants’ 
motivation to apply these skills in a workplace context. With this outcome in mind the training program 
was designed in accordance with education for sustainability principles to deliver personal 
transformation. This influence was demonstrated through the participants’ willingness to apply their 
skills in their workplace through the action learning projects, and by their subsequent establishment of 
a voluntary ‘community of practice’, through which they intend to continue fostering organisational 
capacity.  

3. OUTCOMES AND IMPACT 

The evaluation found that the project achieved the specified objectives and deliverables, in particular 
successful completion of an Australian qualification (Certificate IV in Environmental Management and 
Sustainability), contextualised to climate change adaptation and disaster risk reduction in Tonga, by 
Tongan Government staff. All participants were assessed as competent in all units of competence 
constituting the qualification. They reported a substantial increase in their knowledge of climate 
change adaptation and disaster risk reduction and a substantial rise in their confidence in their skills in 
climate change adaptation and disaster risk reduction.  
 
The training facilitated four cross government projects that contributed to the participants’ confidence 
in applying their learning in a workplace. Two of the four work projects conducted during this program 
related to carbon footprinting and two related to building national resilience to climate change. Each 
project group was mentored online by the relevant subject matter experts, ensuring they received the 
skill development and knowledge required to make a 15-minute group presentation on their project. 

3.1. The program was effective, clear, relevant and high quality 

The participants strongly agreed that the training program was effective and clear, and that the 
materials were relevant and high quality. Participants also strongly agreed that all the trainers were 
clear and understandable. They commented that the training was relevant to their work, interesting 
and well taught. Although all the sessions rated very highly, participants enjoyed the practical disaster 
risk reduction, communication and planning sessions more than the theoretical sessions on climate 
change policy, environmental accounting and climate modelling. For example, one said: “Less wording 
yet more comprehension”. The action-orientated content of these sessions lent itself to very engaging 
classroom activities with participants providing responses such as, “I really like the way this session is 
performed. Very good, clear techniques of teaching” and “These session were very proactive really 
enjoyed it so much”. 
 
Several participants commented on the value of the peer-to-peer learning through working in groups 
and through the “overall presentation that drive group discussions”. One participant said: “because the 
course was quite intense and very technical … it helped that we discussed it among ourselves”. 
Several participants commented that interactive exercises helped them “digest the information”. 
Participant response to the action learning project based group work was also very positive as they 
commented on the themes of personal development in the areas of team dynamics, communications 
skills, technical skills, working across government and personal confidence. 

3.2. All participants demonstrated the requisite competencies 

Appropriately qualified assessors reviewed the participants’ formation of the knowledge and skills in 
accordance with the Training and Assessment Strategy developed for this training program. All 
participants demonstrated the requisite competencies for a vocational qualification at the Australian 
Qualification Framework (AQF) level 4.4 Participants agreed or strongly agreed that they ‘knew a lot 

                                                        
4 According to the Australian Skills Qualification Framework: “The purpose of the Certificate IV qualification type 
is to qualify individuals who apply a broad range of specialized knowledge and skills in varied contexts to 
undertake skilled work and as a pathway for further learning. Graduates at this level will have theoretical and 
practical knowledge and skills for specialised and/or skilled work and/or further learning. Graduates at this level 



 

about’ all subjects areas in the training program, compared to before the program, and indicated that 
their confidence in their knowledge of the program subjects, on average, rose 34% from below neutral 
to agree. Averaged across the subjects they reported a 34% increase in their confidence that they 
‘knew a lot about’ the subjects, following the delivery. Participants reported that their confidence that 
they could practice the skills covered in the training program rose 26% (on average across all 
competencies), from neutral to strongly agree. Participants’ confidence in their knowledge of, and 
skills in, emergency risk management and disaster preparedness was highest. 

3.3. The participants gained confidence to use their skills and knowledge in their work 

Participants’ responses to the group-work projects were very positive, with all participants strongly 
agreeing that the group work project gave them confidence to use their skills and knowledge on 
climate change adaptation. They also strongly agreed that the project contributed to their learning. As 
a result of their group-work experience participants thought they would bring an increased personal 
capacity to the workplace (“This course has been very helpful to the work I do and has increase my 
capacity to carry out my task effectively”). Participants particularly flagged team problem solving, 
public speaking and emissions accounting as skills they would apply in the workplace.  
 
The effectiveness of the training in promoting changes in the workplace shown by the feedback on the 
group work projects is substantiated by some quite detailed reflections on how participants intended to 
apply the content of specific sessions in their workplace. For example, one participant commented: “It 
will greatly assist in enhancing my workplace skills especially in planning, engaging with different 
stakeholders, understanding how performance links to overall organisational vision and Tonga 
Strategic Development Framework 2015 - 2035”. Participants’ indicated that they would share their 
knowledge and skills with their colleagues as well as use their learning for improved: 

• Facilitation of donor funding; 
• Policy and planning for climate change adaptation; 
• Risk and project management; 
• Data management & analysis; 
• Field work and community engagement; and 
• Disaster response. 

 
Following the conclusion of the training program the participants arranged “a quarterly meeting to 
overview our knowledge and skills that we learn on the training”, thereby establishing a ‘community of 
practice’. Four weeks following the end of training a participant contacted the training facilitators to 
say: “Our training has been a huge advantage in our ministry and [with] other co-worker we are now 
sharing of information's which will really ease part of the work that we done and it’s helpful.” 

4. PARTICIPANTS’ FEEDBACK ON ADDITIONAL TRAINING 

Further training needs were flagged in feedback from participants during planning for, conducting and 
evaluating this training program. This feedback was corroborated by observation of the classroom 
activities by the facilitators and experts. A number of areas for skills development that could be 
targeted to further build the capacity of the Tongan Government in climate change adaptation and 
disaster risk reduction were flagged through this feedback and these observations. Those areas 
flagged for skills development were: 

• Applied environmental management; 
• Environmental and social accounting; 
• Climate change and disaster preparedness advocacy; 

                                                                                                                                                                             
will have broad factual, technical and some theoretical knowledge of a specific area or a broad field of work and 
learning. Graduates at this level will have a broad range of cognitive, technical and communication skills to select 
and apply a range of methods, tools, materials and information to complete routine and non-routine activities 
provide and transmit solutions to a variety of predictable and sometimes unpredictable problems. Graduates at 
this level will apply knowledge and skills to demonstrate autonomy, judgement and limited of knowledge 
responsibility in known or changing contexts and within established parameters and skills.” (AQFC 2013, p.35) 



 

• Strategic management for sustainability; and 
• Emergency management. 

At the end of the final session of the training program a group discussion about future training needs in 
Tonga suggested a wider rollout of the program across the Tongan Government and the potential 
benefit of more advanced, diploma level training programs in environmental management & 
sustainability. Participants also flagged the potential need for short training programs in post disaster 
recovery, emergency risk management, incident control and in the CSIRO’s resilience, adaptation 
pathways and transformation assessment (RAPTA) process. They further expressed an interest in site 
visits focused on waste, water, energy and solar power to put training in context.  

5. CONCLUSION 

The Climate Resilient Tonga professional development program has contributed to the enabling 
environment for climate change adaptation and disaster risk reduction at national and local levels. 
Training evaluation demonstrated that capacity within the Australian TVET sector may usefully be 
addressed at a capability gap within the Tongan Government by building the professional competence 
of participating staff to adapt to climate change and reduce disaster risk. This evaluation showed that 
Tongan learners were receptive to experiential and action based learning approaches and that these 
achieved transformative outcomes (that is changes in personal attitudes, behaviours and values) that 
underpin the formation and ongoing employment of skills in climate change adaptation and disaster 
risk reduction. Participants’ feedback indicated that there was value in a wider rollout of the program 
across the Tongan Government. Participants’ feedback and observations by the training facilitators 
and experts also indicated scope for further specialised capacity development for the cohort who have 
completed this training program, building on the practical skill set established. 
 
An education for sustainability philosophy applied through a vocational qualification under the 
Australian Qualifications Framework is a useful tool, contributing to the existing capacity of a Pacific 
small island developing state to adapt to climate change and manage the risk of disaster, addressing 
key areas of vulnerability. This outcome suggests that well-structured, formal vocational education can 
consolidate the existing skills of climate change adaptation practitioners and can contribute to the 
resilience of governments around the Pacific to the impact of a changing climate. 
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