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DEVELOPING PUBLIC AWARENESS FOR CLIMATE CHANGE: Support 
from International Research Programs 

Fairley J. Barnes and William E. Clements 
US DOE Atmospheric Radiation Measurement Program 

ABSTRACT 

Developing regional and local public awareness and interest in global climate change has been 
mandated as an important step for increasing the ability for setting policy and managing the 
response to climate change. In order to increase public awareness, the informal flow of 
information (through journalism, public meetings, and public relations efforts) as well as formal 
education in environmental issues and basic science has to become a top priority at international, 
regional and local scales. Both educational goals and the flow of public information can be 
supported by a careful strategy of requesting assistance from international and regional research 
programs that are targeting the key environmental concerns of the Pacific region. Research 
programs frequently have resources that could help reach regional or national goals for increasing 
the capacity for responding to climate change. To obtain these resources and target recipients 
appropriately, research investigators need clear statements of national and regional strategies or 
priorities as a guide. 

One such program, the Atmospheric Radiation Measurement (ARM) Program, has a requirement 
to develop local or regional education enrichment programs at their observational sites in the 
central USA, the tropical western Pacific (TWP), and on the north slope of Alaska. ARM’S 
scientific goals will result in a flow of technical data and as well as technical expertise that can 
assist with regional needs to increase the technical resources needed to address climate change 
issues. The siting and long-term operation of atmospheric instrumentation at 3-5 sites in the TWP 
can lead to community awareness of global climate change and its associated issues. The 
education program of ARM is designed to enrich the curricula of both local and regional schools. 
Details of the ARM education program in the Pacific will be presented. We suggest that giving 
strategic guidance to research programs can increase the flow of technical data and expertise into 
the region as well as facilitate improved public awareness of climate change and its effects. This 
may also lead to increased enthusiasm for careers in scientific, technical, and governmental policy 
arenas. 

INTRODUCTION 

Developing regional and global responses to the effects of climate change will 
require integrated responses at all governmental levels across many expertise 
sectors. Each stage in the overall process of developing and implementing a 
response depends on the capacity for environmental action. It has been stated 
many times that a significant effort to build institutional capacities is needed at 
all levels (international, national, provincial, local), and in all sectors (public, 
industrial, governmental) (IPCC 1991; Bruce et al 1996, Watson et al 1996) 
Although it is not altogether clear as to the various meanings of the term 
“capacity building”, there is agreement (Young et al 1996) that it includes (a) 
policy and legal frameworks at the sectoral level, (b) planning and management 
processes and skills at the institutional levels, and (c) development of human 
resources and public awareness at the individual level. 
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Development of policy can be driven by international and regional strategies but 
must be adopted and fine tuned at the national level, and implemented at the 
national, provincial and local levels (Schneider 1991, Young et al 1994). 
Development of policy and strategy depends initially on the depth and breadth 
of scientific, technical, governmental and societal expertise that can contribute to 
solving the issues. Implementing solutions will also depend on the ability to 
integrate the diverse needs of the public, industrial, and governmental sectors 
and to build the infrastructure needed for action (Banuri et a1 1996, Riebsame 
and Magalhaes 1991). Implementation success will depend on provincial and 
local commitment, and must be communicated and tracked within and between 
these sectors. These various background factors of expertise can collectively be 
regarded as the underlying capacity of a region for generating innovative 
responses to environmental issues. 

Scientific expertise in the areas of global change and its effects is essential in 
order to provide a base for informing and advising governments and institutions 
tasked with developing policy or refining existing strategies into a policy tailored 
for specific regions (Banuri et al 1996). This aspect of capacity building depends 
on increased emphasis on post-secondary education and training in scientific, 
technical and management arenas. The long-range view of this need suggests 
that increasing awareness of environmental issues, and increased emphasis on 
science in primary and secondary schools would over time increase interest and 
competence in science as well as the interest for careers in science, technology, 
and perhaps, government or environmental law. 

Implementation of policies will require an increase in public awareness at local 
and provincial levels, as well as increased training of mid and lower level staff in 
institutions tasked with the day-to-day implementation of policy. Unless there is a 
solid buy-in at the local level, many of the options for response actions (such as 
conservation of materials, changes in usage of resources) will have little 
commitment and low success rate since such measures depend on social and 
cultural changes in values and usage patterns (Evans and Luo 1991, Hale and 
Hardy 1993, Schneider 1991 ). 

The low-risk or “no regrets policy” is one that results in economic benefit even if 
there is no climate change effects problem (Henderson-Sellers 1996, Fisher et 
al 1996). Building capacity through education and public awareness in support of 
adaptive measures is a low-risk response to climate change (Arrow et a1 1996). 
In this paper, we examine this concept and its implementation in the Pacific 
reg ion. 
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EDUCATION AND PUBLIC AWARENESS 

Complexity of Needs 

The IPCC assessments generally advocate building capacity to support regional 
and global responses to climate change for (IPCC 1991; Bruce et al 1996, 
Watson et al 1996). Both formal education and the development of public 
awareness are frequently referred to as needed, expected, or to be planned but 
a regional strategy in the area of education (Evans and Luo 1991). has not been 
developed. 

The complexity of needs and the need for capacity building at all levels has 
been analyzed for the specific issues of water resources by Young et al (1994). 
Water is an essential resource for all life and human societal development on the 
planet. It is already a scarce or poorly developed resource in much of the 
world. In addition, water supply is highly vulnerable to climate change. Young et 
al provide an excellent example of the type of analysis that could be conducted 
for many aspects of mitigation or adaptation to climate change. As for many 
other issues, water resources management must be considered in an integrated 
fashion with other needs. Policies must be developed at the international and 
national levels. This is followed by development of regulations and institutions at 
the national and provincial levels, and finally with implementation carried out the 
lowest possible provincial and local levels (Young et al 1994). 

We have generalized this example to show the flow of events in responding to 
climate change, from identifying the issues, through development of response 
strategies and plans, and local follow through. Each event can be associated 
with both levels of implementation and sectors of expertise (Figure 1). The initial 
events require scientific or technical expertise, mostly at the international and 
national levels. It seems likely that the technical resources for policy makers and 
governmental officials will be shared among the Pacific nations, perhaps with a 
regional resource base of available information and consultants based in 
organizations such as SPREP’ or SOPAC2. Intermediate events require large 
commitment from governmental agencies in developing policy, strategy, and 
infrastructure. This will require staff with management expertise as well as a 
broad knowledge of how to interpret and utilize the environmental and technical 
data. Finally, as discussed above, the implementation must go on at the lowest 
possible local level in order for the success of adaptation responses such as 
energy and resource conservation, engineering responses, movement of 
population centers and relocation of agricultural areas. Such activities would 
require increased of training local staff for facilitating events, or for monitoring 

1 South Pacific Regional Environment Programme 
* South Pacific Applied Geoscience Commission 

3 



FIGURE 1 : Expertise sectors and levels of implementation associated with the 
flow of events in a response to climate change. c ,  
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and reporting trends as well as great commitment from communities and 
individuals to be successful (Young et al 1994, Schneider 1991). 

Formal Education and Public Education 

Formal education and community awareness of the issues will be inextricably 
linked in the effort to increase capacity for environmental action and response to 
climate change. For the higher levels of response, it is important to move quickly 
to increase the opportunities for students to enter career paths in environmental 
science and technology. It is also imperative to add an environmental 
component to the higher education of students of government and 
management. Increasing the overall numbers of students entering tertiary 
education tracks or engaging in technical training will depend on improved 
overall education and preparation at primary and secondary levels. 

For increased commitment to implementation of an environmental policy agenda, 
it will be essential to engage in serious, factual public education. This should go 
on throughout at every scale, in primary and secondary education, as well as in 
communities, from regional and national to the local levels (Hyder 1992). 
Improved information flow in the schools will result in students entering careers 
paths with the knowledge to make informed choices of products and services 
both personally and at work. Increased commitment to environmentally 
responsible action within careers such as journalism, construction, and 
commerce will eventually result in local ownership of the goals of a nationally 
mandated policy and increased participation in democratic action (Schwartz et 
al 1992). 

Even in industrialized nations (e.9. Australia, USA) surveys have shown that the 
public is not well informed about climate change and its impacts (Carruthers 
1996). Increasing the flow of information to the public is considered to be a high 
priority need in order to engage major stakeholders in a response effort. In 
addition, such a goal is definitely a no regrets policy (Henderson-Sellers 1996, 
Carruthers 1996). 

Resources 

Most nations in the Pacific region do not have the resources available to develop 
a scientific and technical base in climate change research. Such a resource is 
more likely to be available almost immediately from international organizations 
such as SPREP which can serve as a pool of resources from many nations, 
including their industrialized members. However, there may be numerous ways 
of leveraging capacity building activity for increasing the flow of information to the 
public, for helping to expand the knowledge and commitment of government 
officials, managers, policy makers, and for increasing the opportunities and 
vision of students at all levels (Schneider 1991). 
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The Pacific is a high priority area for research into climate change and climate 
change effects. Global weather systems are often initiated or modified by 
synoptic activity in this region, including the globally important El Nino events. 
Several important international research activities have taken place in the 
Pacific, or are still underway (TOGA/COARE3, JACCS4, ARM5, TA06). Both 
educational goals and the flow of public information can be supported by a 
careful strategy of requesting assistance from such international and regional 
research programs that are targeting the key environmental concerns of the 
Pacific region. Research programs frequently have resources that could help 
reach regional or national goals for increasing the capacity for responding to 
climate change. However, to obtain these resources and target recipients 
appropriately, research investigators need simple, clear statements of national 
and regional strategies or priorities as a guide, and encouragement to follow 
through with reports to the host countries. 

Some of the resources that are available include a flow of scientific and technical 
data, as well as support for government managers to access and interpret the 
data. Other resources include enrichment of education departments and schools 
at all levels by inviting the visiting experts into the workplace to give seminars, 
participate in meetings, or give short presentations describing their plans, work 
progress, and results. Creating an atmosphere of dialogue between visiting 
scientists and the staff of the host country institutions would be valuable, 
inexpensive, and certainly fits the “no risk policy” criteria. With some care and 
perhaps restrictions, the same strategy perhaps could be applied to commercial 
interests eager to enter the Pacific region (Carley and Christie 1993, Schwartz et 
al 1992). 

A CASE STUDY: THE ARM EDUCATION PROGRAM 

Program Overview 

The Department of Energy’s Atmospheric Radiation7 Measurement (ARM) 
Program was created in 1989 as part of the U.S. Global Change Research 
Program to improve the treatment of atmospheric radiative and cloud processes 
in computer models used to predict climate change. The overall goal of the ARM 
Program is to develop and test parameterizations of important atmospheric 
processes, particularly cloud and radiative processes, for use in atmospheric 
models. This goal is being achieved through a combination of field 

Tropical Ocean Global Atmosphere Coupled Ocean-Atmosphere Response Experiment 
Japanese Cloud and Climate Study 
Atmospheric Radiation Measurement 
Tropical Ocean Atmosphere 

3 

’ In the context of ARM, “radiation” refers to solar and terrestrial radiation (i.e. sunlight and radiant heat). 
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measurements and modeling studies. Three primary locales were chosen for 
extensive field measurement facilities that will operate for 10 years or longer. 
These are the Southern Great Plains of the United States (SGP), the Tropical 
Western Pacific (TWP) , and the North Slope of Alaska and Adjacent Arctic 
Ocean (NSNAAO. The overall ARM program is described in more detail in 
Clements et al (1 997). 

Each site is required to develop an education enrichment program for the 
schools in the area of the field sites (Cress 1997). A small but consistent funding 
source was provided for this effort. Funds have been allocated at the discretion 
of the program manager for each site, with plans for each site largely 
independent from each other. The SGP Education Plan is aimed at improving 
interest in meteorology and enriching classroom scientific resources in high 
schools in Oklahoma and Kansas. This is achieved primarily by facilitating the 
access of students and schools to the internet and to data flowing from the SGP 
site. Analytical software tools are available for the students use. The NSA 
program, just starting up this year, involves small contracts to local schools in 
northern Alaska. The funding awards are used to enrich local school programs 
in science and are totally under the control of the teachers and education 
specialists in the school departments. 

Developing an Education Program in the Pacific 

Although school departments and curricula do vary from place to place in the 
US, overall there is relative uniformity in needs and current status with respect 
to equipment and goals. When the TWP education plan was being developed, 
we found that the needs of schools and education departments vary greatly from 
place to place in the Pacific region, and further, that the experience of the SGP 
and the NSA would not apply to the TWP. Our education program started in 
1992 during a short site visit to the ARM experiment which was part of the 
international research program TOGA COARE (Tropical Ocean Global 
Atmosphere Coupled Ocean-Atmosphere Response Experiment) being 
conducted in the western Pacific. During this site visit, it was apparent that 
public relations were in need of repair. We felt this situation had arisen mostly 
due to the short nature of the TOGA COARE project (4 months), the wide 
geographic spread and international nature of the project, and the lack of 
understanding of the need for public awareness activities. In an effort to quickly 
inform the public of the goals and nature of the project we conducted radio 
interviews. We also went to the local high schools and taught several classes in 
weather, meteorology, and climate change, high-lighting the goals and methods 
of the project. Not only was this very rewarding for us, but it became apparent 
that our efforts were appreciated by the community. 

Since this modest beginning, we have used our resources to try and develop an 
education program that is geared to the needs of the communities where our 
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monitoring equipment is located and operated. The ARMrrWP program will 
eventually have 3-5 sites along the equator (Figure 2 in Clements et al 1997). 
Thus we are concerned with 3-5 different countries with very distinct cultural and 
national priorities, and (usually) with very different educational needs. 

We are eager to provide what is needed, but since we are have limited 
resources, it is essential that we choose carefully and limit our scope at any one 
locale. The major problems for us are (a) determining the goals and needs at a 
local level, (b) determining if there are any provincial, national, or regional 
guidelines or goals for capacity building, and (c) encouraging local schools to 
help us maintain a regular and consistent contact with teachers and students. It 
is out of our struggles with these problems that we have developed the 
guidelines in this paper. 

The ARM TWP Education Plan and Activities 

The overall goal of the ARM/TWP Education Plan is to enrich curricula and 
support educational capacity building in the schools and communities where the 
ARM monitoring equipment is located. Specifically, we aim to: 
(a) collaborate in the development of a regional science curriculum and assist 

(b) enrich primary, secondary and college science programs in the TWP region, 
(c) focus on basic science, climate, climate change and effects relevant to the 

(d) collaborate with Schools of the Pacific Rainfall Climate Experiment 

with specific applications as appropriate 

region 

(Spa RCE). 

Activities to date (listed in Table 1) have primarily focused on 4 areas: 
determining and supporting local needs, supporting SPaRCE, supporting the 
development of a regional curriculum in climate change (through work with 
SPREP), and on-site public relations. What is clearly missing is the knowledge 
and attention to overall goals at the provincial and national levels. 

Our work with SPREP in support of a regional curriculum in climate change and 
climate change effects directly resulted from discussions with the Nauru 
Government Education Department. In contrast to PNG where a national science 
curriculum is in place and the local schools primarily desired help with 
enrichment and materials, in Nauru there was a request for help with curriculum 
development. 

Future developments in this program will be to improve the consistency of our 
contact with local teachers and students, and to develop a more regional 
emphasis. We are planning a simple periodic newsletter with question and 
answer sections, that will establish a dialogue with the high schools close to our 
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I A m t  I : ACtlVltleS in tne AKMll WF tuucation rroaram 

Local 
LEVEL I LOCATION/DATE 

Manus Province, PNG. 
Ongoing since 1993 

Local 

Local 

Manus Province, PNG. 
Ongoing since 1993 

Manus Province, PNG.; 
1995 

Local Nauru. Ongoing since 
1995 

Local Nauru; ongoing since 
1996. 

Local, Manus Province, PNG, 
regional Cook Is, Palau.; 1995 
Regional Palau; 1995 

Regional Program based in W. 
Samoa; implemented 
throuahout Pacific 

Regional Program based in USA; 
implemented throughout 
Pacific 

w 

ACTIVITY 
Meeting and discussions with schools and 
provincial government to determine needs 
and plan enrichment activities. 
Supply of materials (books, posters, 
curriculum materials such as videos) to 
local hiqh schools 
Inservice training for teachers on global 
climate issues, ARMTTWP, and how to 
use SPaRCE equipment 
Periodic visits to all high schools in 
Manus; discussions with faculties; 
presentations to appropriate classes 
Frequent radio interviews to explain the 
ARMRWP proaram 
Tours of ARCS equipment sites for 
teachers and other local groups 
Training on-site technicians and 
Observers to conduct school tours of the 
sites. 
Meetings and discussions with schools 
and government officials to determine 
needs and plan enrichment activities 
Periodic visits to all high schools in Nauru; 
discussions with faculties; presentations to 
appropriate classes 
Sponsorship of teachers from regional 
schools to PREL Annual Conference 
Attendance of ARMTTWP staff to PREL 
Annual Conference 
Collaboration with SPREP, NTF8, and 
Slog to develop a regional curriculum in 
climate chanae. 
Support of SPaRCE program, enrolling 
schools, visits to schools, support of 
eauipment development 

National Tidal Facility, Flinders University, Australia 
Scripps Institute of Oceanography, California, USA. 
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sites. This could serve both the need for a regional focus as well as improve our 
consistency. 

Independent of our education plan, we have two other activities that directly 
contribute to building capacity in our host countries. First, training on-site 
observers or assistants to help us with the day-to-day operations of our sites is 
an ongoing activity. We write our own training modules for the state-of-the art 
instrumentation at the sites, conduct the training, and formally acknowledge the 
observers’ progress through our training program with certificates. In addition, 
we supply them with as much additional material and as many additional 
experiences as possible. At one of our sites, our instrumentation and training is 
forming the basis of a new weather service department. Secondly, we are 
making our scientific and technical data available to the national governments of 
our host countries, through satellite or internet link to the systems in place and to 
the data archives in the USA. These data and access to published reports could 
be utilized in both educational settings as well as to inform expert advisors to the 
government. 

BUILDING CAPACITY: A STRATEGIC OUTLINE 

Developing the Strategy 

A strategy for building public awareness capacity could be developed at the 
multinational regional level by SPREP or similar group. Such a strategy would 
be broad in scope and limited in detail. National representatives could then 
address specific issues, using the template of the regional outline, and develop 
detailed needs lists in concert with internal organizations. The range of internal 
customers could include universities and technical institutes; national and 
provincial government departments such as education, environment, forestry 
and commerce; radio stations; local schools and civic organizations; and 
industry. The range of needs is similarly broad, ranging from better prepared 
and motivated students, materials and enrichment for educational curricula and 
schools, radio programs, and in-service training for field personnel in all areas. A 
workshop setting could be used to (1) develop several specific strategic 
documents for use in negotiating plans with incoming projects, (2) inform internal 
organizations of the need for a serious effort at capacity building, and (3) jointly 
developing a timetable for completing high-level plans by internal customers. 

Guidelines for Research Activities and Foreign Institutions 

An overall regional or national strategy and clearly stated list of needs could be 
available for distribution to internal institutions likely to interact with research 
organizations who are searching for sites, collaboration, or data sources in the 
Pacific region. A regional strategy could be formulated, and this tailored to meet 
the specific needs of each nation or region. Internal organizations, such as 
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various government departments (e.g. environment, international policy, 
weather, education, commerce) could be guided to develop simple leaflets or 
brochures that would outline the hierarchy of needs, some key guidelines for 
both the internal organization and the incoming project, and indicate that 
discussions would include an assessment of the ability of incoming project to 
contribute in some way to meeting needs for capacity building. The range of 
needs should be broad so that an incoming project can interface in as many 
areas as possible. Keeping the doors open to data transfer to internal 
researchers and developers, technical training by means of side-by-side work 
with local technicians, education at all levels, and public awareness activities, or 
other technical transfer activities will ensure that the local populace as well as 
regional or national institutions can benefit from the research activity. 

It would be extremely important to minimize paperwork and bureaucratic 
interference in the project. While most researchers have limited funds, and are 
on a tight schedule, they are usually eager to make an effort to contribute in a 
way that is clearly meaningful to their host village, region, or institution. It is the 
guidelines on how best to do this that they lack, not the willingness to contribute. 
If it as easy as possible for them to work and contribute, then they will work 
doubly hard to fulfill any agreements that are reached with their hosts. 

A short, informative plan or agreement with the host institution would help ensure 
that relevant needs are addressed. Such a plan should not be too detailed or 
unduly restrictive, but could identify a list of goals and deliverables, and should 
ask for a short annual report listing activities and achievements. Negotiating the 
plan could most profitably aim at reducing the goals list. Encouraging projects to 
be successful in reaching their goals will result in more projects wanting to work 
in the region, and ultimately, in meeting more of the capacity building needs and 
goals. The annual report should be reviewed by host organizations as well as by 
local individuals (such as headmasters, local civil administrators) who are 
geographically close to the project and who are best able to judge the value of 
the activity for them. This review would primarily be to inform the national and or 
committees that develop the needs lists and strategy. A negative review may 
reveal either the need for more local help in publicizing the activities, a poor 
effort by the project, or the need to educate and lobby local civil governments to 
upgrade their own efforts at capacity building and in welcoming external 
resources. 

SUMMARY 

The ARM education plan in the Pacific region has been developed to enrich local 
school curricula and to inform the local communities of the research activities of 
the project. The scientific and technical staff is willing to interact with local, 
provincial, and national institutions for capacity building activities during site 
visits. Since the ARM project will last 10 years or more, there is considerable 
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opportunity to contribute in a meaningful way to the host countries. Based on our 
experience in developing and implementing our education plan, we suggest that 
supplying incoming research projects with a list of priorities would help them to 
target public relations efforts towards national needs. Since the extent and path 
of climate change impacts is uncertain, targeting low-risk responses is the best 
policy for most small nations. Successful implementation of response plans will 
depend on buy-in at the local and provincial level and will depend on a 
consistent , long-term effort in education and public awareness. Any assistance 
that can be obtained from highly motivated and specialized visitors will aid the 
effort in building regional capacity. 
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