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Abstract

This paper discusses the main factors that have contributed to changes in
agricultural and environmental education in New Zealand during the 1990s.
The part played by central and regional government, the strategies, applications
and new initiatives are also discussed.

As the 1990s have progressed, there has been an increasing focus on

• sustainability

• the need for greater environmental protection especially for indigenous
biodiversity

• more effective environmental education

• community based action on land-care issues

• the need for the application of conservation management on private lands

• market-driven eco-certification

• the accelerating accessibility and application of Internet-based technology to
obtain global and regional information.
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Context

The main content of this paper was prepared for the 1999 Tsukuba Asian
Seminar on Agricultural Education (TASAE) in Japan. A size constraint on the
papers meant that some important aspects and examples of New Zealand
activity had to be left out, and are included here.

The Agricultural and Forestry Research Centre, University of Tsukuba, is a
United Nations Education Scientific and Cultural Organisation (UNESCO)
Associated Centre of Asia-Pacific Programme of Educational Innovation for
Development (APEID). It has organised the TASAE annually since 1979.

The underlying theme of the TASAE 6th cycle (1997–2001) seminars is
‘Innovative strategies for linking agricultural and environmental education in
Asia — Pacific countries for the 21st century’. The final outcome of the current
seminar series is the conservation of agro-ecosystems in Asia — Pacific
countries. This requires people, especially those responsible for making land
management decisions in the 1990s and into 2000, to merge agricultural and
environmental education and not to think of them separately.

Two of the major environmental issues facing New Zealand are the protection
of indigenous biodiversity and sustainable production. We now realise that we
have to move from managing the environment for our own purposes to also
protecting indigenous ecosystems, and that it is in our own interests to do so.
Education plays an important role in determining how fit the general public is
to make informed decisions based on sound scientific facts. The cost of
decisions made in ignorance can be very high.

The last decade of the 20th century was a time of significant change in
agricultural and environmental education in New Zealand, and a review of that
period would contribute towards an understanding of New Zealand’s situation
in regard to these issues at the beginning of the 21st century.
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Terms

In this paper

Best practice indicates a process of continuous improvement in environmental
management.

Agriculture refers to pastoralism and cropping, including horticulture, tree crops
and forestry.

Education includes the formal and informal transfer of knowledge and technical
information.
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Factors Influencing Change — Agricultural and
Environmental Education in New Zealand — A
Review of the 1990s

Introduction

The single attitude that dominated agriculture and resource management
generally in New Zealand up until the late 1980s was that economic development
is a good thing. This view had little consideration for the wider impact of
associated environmental damage, for example, the continued loss of
indigenous biodiversity. In the late 1980s and early 1990s there was a growing
change of attitude to development is a good thing provided it is ecologically sound. As
the 1990s progressed, more people began thinking development is not a good thing
unless it is environmentally sound1  and recognised the need to rationalise a lot of
separate legislation that related to the management of the environment.

In the restructured New Zealand economy of the 1990s, government advisory
services were privatised and local communities were encouraged to take
responsibility for their agricultural investments. Research has shown that
farmers have an extensive information network and that there is a clear
distinction between production and sustainable/environmental advice.2

Farmers have to integrate both production and sustainable practices in order to
be economically and ecologically sustainable. It is critical that the benefits of
this integration are made clear if environmental improvement measures are to
be adopted by land users.3  It is equally important that the people advising
farmers make that connection, too.

During the 1990s, leading rural producers became aware that they need a good
environmental understanding if they are to optimise sustainable production,4

for a  range of reasons, including

• having to meet international, national and regional environmental
regulations and standards, for example, for biodiversity and food safety

• consumer demand for products to meet environmental quality assurance
criteria
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• better market access and the potential for products with a verifiable ‘clean
green’ label to achieve a market premium

• the desire to operate more efficiently and intelligently in order to reduce
inputs and to minimise waste.

This growing awareness has led to a focus on the application of sustainable
management to resource use. The meaning of sustainability and what it applies
to is continually debated. Simply, it means economically and ecologically
sustainable use of a resource such that it remains viable in the long term and is
available to present and future generations. The change of focus to sustainable
use and management of resources in New Zealand occurred because of the
implementation of the innovative Resource Management Act 1991, which helps
promote environmental best practice,5 and more recently in response to the
demands of overseas markets that are requiring documentation of
environmental performance.
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The Resource Management Act (RMA) 1991

The RMA has a holistic ecosystem approach and, in conjunction with two other
principal pieces of environmental legislation, the Environment Act 1986
(environmental policy-making role), and the Conservation Act 1987
(conservation of protected Crown-owned lands), consolidates most of New
Zealand’s resource management legislation. In practice, the application of the
RMA has demonstrated that some areas of the Act need amendment. The Act
was amended in 1997 and currently is under review (June 2000). The Act
includes discussions of definitions of environment, concern over how people
are affected by various processes and the values that people ascribe to the
world they live in.6

The RMA provides the legislative framework within which agriculture
producers operate. The purpose of the Act is ‘to promote the sustainable
management of natural and physical resources’. This purpose evolved from the
concept of sustainable development promoted at the World Commission on
Environment and Development 1987 and further developed at the 1992 Rio
Earth Summit.

The RMA also requires consideration of the indigenous Maori cultural views of
sustainable resource management, involving kaitiakitanga (guardianship), an
ethic of stewardship. The Treaty of Waitangi (Te Tiriti o Waitangi) must also be
taken into account.

The RMA has an effects-based approach, which provides incentives for resource
users to come up with efficient and creative ways to achieve good
environmental results. To assist land managers with resource management
issues affecting land-based sectors, early in 1999, the Ministry of Agriculture
and Forestry (MAF), introduced a newsletter called RM Update. One of MAF’s
key policy objectives is to assist the land-based sector to perform to their full
sustainable potential: ‘MAF’s environmental expertise will help regional and
local government and the sectors develop policies and plans based on sound
information which are practical and workable and achieve the desired
environmental outcomes at least cost to the sectors and the nation.’7

While the central government develops national policy statements and
environmental standards to address issues affecting the whole nation, district
and regional councils apply the RMA locally, and responsibility for this lies
with the local community through the implementation of the district plan.
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The RMA requires local authorities to monitor

• the state of the environment in their area

• whether their policy statements or plans are working as intended

• whether resource consents and related conditions are carried out properly.
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Environment 2010 — A National Strategy for Change

The next most significant initiatives relevant to this paper are contained in the
Environment 2010 Strategy,8  developed for central government by the Ministry
for the Environment (MfE) and released in 1995. The MfE has responsibility for
policy-making formula on environmental issues nationally and also manages
the Sustainable Management Fund that supports practical initiatives to help
achieve sustainable management of resources.

The objective of Environment 2010 was to coordinate, evaluate and monitor a
range of environmental initiatives to meet a wide range of environmental goals.
The strategy included the need to benchmark the current state of the
environment. Benchmarking enables the identification of priorities in resource
management and the measured environmental effects of actions taken, using
environmental indicators. A national Environmental Indicators Programme
(EPI) is being developed and refined to assess the health of the environment.

The objectives of the EPI9  programme are to

• systematically measure the performance of environmental policies and
legislation illustrating trends over time

• better prioritise policy and improve decision making, for example, respond
to trends

• systematically report on the state of New Zealand’s environmental assets,
describing the risks to, or pressures on, the environment.

In 1996, central government funded a Green Package10  to implement the
medium- term goals of Environment 2010. Goals and outcomes to 2000 are

• better environmental information and understanding and new education
initiatives

Outcomes — publication of The State of New Zealand’s Environment  1997,11

Our Chance to Turn the Tide: New Zealand’s Biodiversity Strategy, A Draft
Strategy for public consultation, December 1998,12  The New Zealand Biodiversity
Strategy: Our Chance to Turn the Tide, Whakakohukihukitia Te Tai Roroku Ki Te
Tai Oranga, February 200013 .

• more sustainable resource use

Outcome — development of the Sustainable Land Management Strategy
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• less pollution

Outcomes — development of national standards under the RMA, voluntary
domestic and municipal waste minimisation initiatives,14  greenhouse gases
reduction Kyoto Protocol 1997

• reducing pest and disease risk

Outcomes — Hazardous Substances and New Organisms Act 1996,
establishment of the associated Environmental Risk Management
Authority15  (ERMA New Zealand), and the Biosecurity Authority16

(established in 1999).

While central government develops the overarching policy guidelines, the
implementation and development of environmental policy is done by local
authorities (district and regional councils). They recognise that they have a key
role in educating their communities. Regional councils are innovative in
agricultural and environmental informal education.
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Changes in Education

From the 1996 Green Package, the government adopted a national strategy on
environmental education, and a discussion document, Learning to Care for Our
Environment was published in 1996.17  Education was clearly seen as the key to
providing the knowledge, awareness, attitudes and values that would help
people play their part in sustaining the environment throughout their lives. To
support the strategy in schools, the Ministry of Education  produced Guidelines
for Environmental Education in New Zealand Schools (1999).18  This publication
shows how environmental education can be undertaken within each of the
essential learning areas of the curriculum for primary and secondary levels.

 

Source: Ministry for the Environment (1998) Learning to care for our environment

In 1995, 28 universities and polytechnics became signatories to a national
programme called Environmental Responsibility in Tertiary Institutions.19  The
three key areas are:

• the sustainable management of each institution, including annual
environmental performance reporting

• the promotion of environmental education across all curricula

• encouraging sustainability in research programmes.
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The programme for 1999–2000 includes a Web site to aid communication
between institutions.

Non-government organisation education contribution: some examples
While local authorities have a key educational role in their regions, other non-
government organizations, such as environmental groups like the World Wide
Fund for Nature,20  have education as part of their core business. Their
education facility in Wellington planned to offer curriculum-based primary,
secondary and some tertiary programmes to 12,000 students in 1999 as well as
to 3000 students from the United States of America under the People to People
programme.

The Royal Forest and Bird Protection Society (Inc) promotes environmental
awareness through the activity of its children’s Kiwi Conservation Club and the
publication of the Forest and Bird magazine.

The Queen Elizabeth the Second National Trust (QE2NT) in the 1990s continued
to make a major contribution to the protection of the environment, working
jointly with private landowners, particularly farmers, and with local authorities
throughout New Zealand. The Trust’s open space covenant scheme is a means
by which landowners can obtain legal protection, in perpetuity, for areas of
open space of particular value, such as forest remnants, wetlands, lakes and
streams and rural landscapes. This scheme is a major contribution to the
conservation of indigenous biodiversity.

The majority of the QE2NT covenants protect forest remnants, many of high
conservation value, scattered throughout the working landscape. Merely
fencing off areas is not enough to ensure the survival of the forests, and the
Trust encourages active management to ‘restore them to a healthy and vigorous
state’. In 1993, the Trust published Native Forest Restoration, A Practical Guide for
Landowners21  that draws together the principles, methods and techniques of
forest restoration and re-establishment and gives practical advice on tackling
common problems. The Trust also publishes Open Space22 , a magazine for
members, that discusses environmental issues and the work of the Trust.

Another NGO that has made a significant contribution to sustainable land
management is the New Zealand Farm Forestry Association. In the mid 1990s
NZFFA set up an Indigenous Forests Section, IFS, to address the issues of
sustainable management of indigenous forests on private land and the
application of the Forests Amendment Act 1993 (covered below in the section
Agroforestry and Forestry). In 1998, NZFFA and the Ministry of Forestry jointly
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published Indigenous Forestry — Sustainable Management,23  a guide for owners of
indigenous forest. The Indigenous Forest Section publishes a newsletter,
Indigena,24  that informs members about various issues, including environmental
matters.

Other examples of private industry contributing to environmental awareness
include Carter Holt Harvey who, in partnership with the Department of
Conservation, sponsored the Project Crimson Trust. Project Crimson brings
together people’s efforts to protect and restore pohutukawa and rata forests.
They publish an environmental newsletter, True Colours,25  and maintain a web
site, www.projectcrimson.org.nz.26
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The Sustainable Land Management Strategy (SLMS)

The SLMS extends the coordination with other government agencies, in
particular, the Ministry of Agriculture and Forestry,27 which manages the
Sustainable Agriculture Facilitation Programme. Innovative outcomes include

• funding the New Zealand Landcare Trust28 to train a national network of
land care and community group facilitators and help and set up land care
groups

• publishing best management practice guidelines for land users29

• coordinating land management research, including the development of
environmental standards and guidelines for water and soil quality and
sustainable land management indicators

• promoting voluntary and market incentives for sustainable management

• developing sustainable agriculture education kits for schools.30

By 1996, a cross-curricular resource had been developed and delivered to all
secondary schools in New Zealand by the Ministry of Agriculture and Forestry.
There are three parts to the series: Living with the Land; Changing People in a
Changing Land; and Our Land, Our Future. The resource includes text, videos and
software. Teachers use it widely in a range of curricula.

Land-care groups — community-based change
The key principle of the government’s Sustainable Land Management Strategy
is that the primary responsibility rests with the individual user. The best results have
been achieved where communities work together to address rural issues. There
are now more than 200 land-care groups in New Zealand and many more
aligned groups. For example, the New Zealand Landcare Trust cooperates with
the NZ Dairy Board’s 450 Livestock Improvement Groups, which, while having
a major focus on production, are also applying an integrated sustainable
approach to farming. Another example of a 1990s’ innovation in best practice is
the Monitor Farm Resource Kit.31  This kit was developed by the agriculture
industry, and involved farming families and community groups. The Ministry
of Agriculture and Forestry has Focus Farm and Focus Orchard initiatives
promoting environmental sustainability. These initiatives have been very
successful in reinforcing changes in attitude and the uptake of new ideas,
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particularly when local farmers can demonstrate success in sustainable
management.

The New Zealand Landcare Trust has four main strands to its operations. It
aims to

• support and encourage

• assist with training

• be involved in research

• be effective in technology transfer.

In giving support and encouragement to land care groups, the Trust ensures
that it does not appear to dominate. There must be a strong local base to the
operation so that the local people have actual ownership of the problems and
the solutions. The New Zealand Landcare Trust supports the quarterly
Landlink32 , the newsletter for New Zealand Landcare groups, and sends out its
own email newsletter, Landcare Briefs. People are encouraged to contribute items
and join the mailing list. Manaaki Whenua — Landcare Research, Lincoln,
supports and services the operation of the New Zealand Landcare Trust.

Farmers in general do not like ‘training’ programmes. In response, the Trust has
called its training programmes Group Action Programmes (GAP), which are
acceptable to farmers. GAP has a people focus and develops conflict resolution
skills, communication and strategic planning and, to a lesser extent, technical
application, such as the basics of tree planting. Often the problem is not
primarily technical but involves social issues. Having worked past that, and
gained community support, communal action is possible. It is important that
members of the groups can monitor and evaluate the progress of their
operations. There are also higher-level professional training programmes for
members of agencies who work with rural communities.

The Trust acts as an interface between research providers and end users. A land
care group commonly identifies an issue, and the Trust assists them to find a
suitable research provider, ensuring that the research is targeted, relevant and
participatory (in accordance with the community’s requirements) and
supported by environmentally effective research.33

Most significantly, the Landcare Trust promotes the coordination and
collaboration of information and knowledge between land-care groups,
organizations and communities. It maintains a database on land care and raises
the awareness of the land care ethic and promotes it to the wider community. It
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actively promotes sustainable land management through seminars and
workshops. Land care groups are often beneficiaries of Sustainable
Management Fund projects.
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Financing Change — The Sustainable Management Fund (SMF)

The Sustainable Management Fund (SMF)34 is managed by MfE and funded by
central government. It provides support for practical initiatives, which help
achieve the sustainable management of resources. The Fund focuses on projects
that

• are practical

• have national benefit

• are active in consultation with stakeholders

• demonstrate community demand.

It also focuses on information transfer to end users, such as agricultural
communities, rather than pure research. Project outcomes include resource kits,
guidelines, reports, training programmes, databases, and decision support
programmes. Examples of the outputs from the Fund are noted below.

The Land and Water Management Seminar — June 1999
This seminar was presented in Hamilton by the Ministry for the Environment in
association with the New Zealand Landcare Trust. The projects funded by the
Sustainable Management Fund focus on developing practical solutions to
sustainable management issues. The aim of these seminars is to encourage the
uptake of the results from completed projects by those who may be able to use
them in their own activities.

Land-focused programmes
• North Otago Sustainable Land Management (NOSLaM) Project.35  This

project promotes a range of sustainable land management systems for
different land uses and ISO 14001 accreditation. It includes dairying,
intensive horticulture, and sheep farming.

• Franklin Sustainability Project.36  This project involves monitoring the
effects of intensive horticulture, minimisation of soil loss, countering
nitrification of ground water from fertiliser, and integrated pest
management.
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• Sustainable Environmental Management for Dairy Farmers: This is an
integrated on-farm quality management system, promoting safe methods of
effluent disposal. It has two produced manuals, Managing Farm Dairy
Effluent37  and Farm Management Issues.

Water-focused programmes
• Stream Sense:38  This is an action research programme developed for use by

schools to monitor the environmental quality of streams in their area.
Experience has shown that, if you involve the school, you get the whole
community involved.

• Stream Health Monitoring and Assessment Kit (SHMAK):39  This kit was
developed by scientists in consultation with landowners to enable them to
self-monitor the environmental effects of their actions. The methods are
simple and scientifically valid, and are able to support quality assurance
programmes.
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Delivery of Environmental Education

In 1998, MfE set up a project called Guidelines and Case Studies on the
Development, Implementation and Evaluation of Environmental Education
Programmes. A major output was a manual, Environmental Education: A guide for
Programme Providers — how to develop, implement and evaluate strategies and
programmes.40 The associated review of the literature is of major value.41 It is
significant that the core principles of developing an effective environmental
strategy programme and activities match the successful community-based rural
initiatives. For rural initiatives to be effective, they must

• respect the values, perspectives and rights of all those involved

• be developed as a partnership.

A supporting project, a national directory of environmental education
resources, was published in 1999.42  This project was designed for practical use
by teachers, local government, community groups and individuals.

Three examples of the regional application of agricultural and environmental
education in New Zealand, where local government authorities play a major
role, are Environment Waikato,43  Taranaki Regional Council,44  and Otago
Regional Council.45

Environment Waikato (EW)
Environment Waikato (EW) is responsible for 25,000 km2 of land and 350,000
people in the central North Island. The Waikato region has the most dairy farms
in the country, and one of the largest concentrations of dairy cattle in the world
that graze outdoors all year round.46  The agricultural waste from animals in
Waikato is equivalent to the body waste of 10 million people, and the safe
disposal of animal waste is a major issue. It must be kept out of waterways and
ground water systems. Fertilisers applied for grass growth are also an
environmental risk.47  The community perception of the most important
environmental issues puts water pollution and waste disposal well above other
issues.

EW has identified a series of significant environmental resource issues
concerning land and soil, and they have established sustainable land
management initiatives in place. A major concern involves the design and
delivery of an environmental education programme to land users. Activities
include
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• establishing and assisting land care groups, supporting land care education
in all schools, especially with respect to water quality and how to carry out
monitoring.

• promoting sustainable land management services to landowners. Promotion
includes publication and distribution of newsletters, information sheets and
displays, and facilitating educational workshops and field days.

• assisting with the development of industry codes of best practice and
environmental guidelines.

Other activities include soil, water, and vegetation conservation, pest control
and promoting a catchment-based approach to land and water management.
Research has shown that farms involved in a community/district approach
place a higher priority on environmental outcomes compared with single farms,
which tend to have a production focus.48

EW sponsors Farm Environment Awards49  each year, publicising how
landowners have combined sustainable farming for profit with good
environmental management. Increasingly, computer modelling is used to assist
farmers to make decisions about farm management, the management of
different soils and aspects, the timing and selection and rates of fertiliser
application and factoring in indicative climate information. Computer
modelling lets farmers make decisions months in advance with far greater
accuracy than does simply responding to weather changes or product prices.
Soil and plant tissue tests determine what fertiliser needs to be applied.
Applying fertiliser no closer than 40 metres from streams protects the streams
and avoids waste runoff. Increasingly, trees are being planted along fenced off
riparian strips, which helps reduce runoff into the streams, and the shade
improves the stream habitat for aquatic life.50

Taranaki Regional Council (TRC)
The Taranaki Regional Council (TRC) is responsible for 72,361 km2 of land and
110,000 people in the western central North Island, which is a major dairying
area. The Council has embarked on an extensive riparian strip protection of
streams to improve water quality and is protecting an additional 140 km of
streams per year.
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Source: Taranaki Regional Council. Riparian Management. No. 10

Education promotes a better environment, and a newsletter called SITE, Schools
in the Environment,51  which discusses environmental issues and solutions, is sent
regularly to all schools in the region. For landowners, a series of sustainable
land management information sheets is available. Taranaki also includes some
steep erodible lands, and farm-planning services are available, including the
use of forest crops on steeper lands.52  Computer modelling is used to test the
different land use and management options.53  In the future, remote sensing and
Geographical Information Systems (GIS) will be used for better environmental
management.54

Otago Regional Council (ORC)
The Otago Regional Council (ORC)55  carries out similar sustainable land
management objectives to EW and TRC. ORC is responsible for 32,000 km2 of
land and 188,300 people. Otago, in the south of the South Island, is subject to
summer droughts, and ORC has a very comprehensive Web site that contains
climate and pasture/crop management information. This information assists
farmers with forward planning to minimise potentially adverse climatic
impacts. ORC buys the information from the National Institute of Water and
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Atmospheric Research (NIWA). NIWA accesses global information and
combines it with regional weather station information to give land users
environmental information. Farmers can also subscribe to a monthly, more
local, detailed climate service from NIWA called Climate Now.56  The subscriber
is given an access code and can get relevant information from the NIWA web
site.

A community initiative — Topoclimate South
The Topoclimate South57  project is a major Southland community initiative
aimed at providing key information on the land resources in the southern part
of New Zealand. It was launched in 1999 and is a New Zealand example of
innovation combining climate and land information. It assists landowners to
combine the soil and microclimate with the best crop match for a more
sustainable future. Automated thermal recording devices called data-loggers
are used on agricultural land over a year to develop growing-degree-day maps
of the landscape. Soil mapping information is collected, and the combined
technical interpretation of the soils and the climate allows a completely new
look at land use options and the scope for new agricultural and tree crop
ventures, and provides the potential to revitalise rural areas by creating more
employment opportunities.
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Agroforestry and Forestry

With the removal of agricultural subsidies in the 1980s, marginal lands reverted
to native forest or were available for establishing exotic forests. There was a
rapid increase in new plantings up to the mid-1990s, easing back in the late
1990s. The increase in tree cover has had environmental benefits and there has
been an increase in agroforestry (farm forestry). An increase in tree planting for
shelter will improve irrigation efficiency and animal welfare. The resulting
increased exotic forest cover has raised debate over the environmental impact,
and there has been useful research to identify what the impact will be.58  59

Voluntary initiatives taken by the forestry industry that reflect environmental
attitudinal change include the two agreements between environmental groups
and the forest industry, The New Zealand Forest Accord 1991 and Principles for
Commercial Plantation Management in New Zealand 1995. There is also the New
Zealand Forest Code of Practice 1991 and 1993, a voluntary code produced by the
Logging Industry Research Organisation (LIRO). A major driving force in this
change to an environmental focus was the desire of the forest industry to gain
market access for sustainably grown forest product that did not involve the
destruction of rainforests. Market access is now being driven by eco-
certification criteria, such as that of the Forest Stewardship Council, an
international non-profit organization founded in 1993 to support
environmentally appropriate, socially beneficial, and economically viable
management of the world’s forests. Increasingly, overseas markets in Europe
are demanding that wood products are acceptable only if they have, for
example, an FSC label to indicate a prescribed level of environmental
management performance.

The New Zealand forest industry60  has problems with some of the FSC
requirements and is promoting work on developing a Verifiable Environmental
Performance (VEP) scorecard that avoids some of the FSC social issue focus.
Exploration of recognition possibilities with existing certification organizations
such as the US Sustainable Forestry Initiative, EU Pan-European Forest
Certification, as well as FSC, is driven by market factors. An industry survey
showed increasing customer requests for environmental performance
information over 1998-99, and some sought specific reporting systems. In the
industry survey, 71% anticipated that demand for environmental performance
would increase, and 36% expected it would increase dramatically.61

Better sustainable management of indigenous forestry is the objective of the
government’s Forests Amendment Act 199362  involving regulatory plans and
permits. New Zealand has developed the skills to be able to give leadership in
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the sustainable management of indigenous forests, and thus improve the forest
health and enhance the total ecology of the forests. New Zealand’s indigenous
forests are currently deteriorating as a result of pest damage, with a loss of
biodiversity. The lack of understanding by the general public of the need to
actively manage native forests based on scientific facts rather than
preservationist emotion was one of the major environmental problems facing
New Zealand in the 1990s and continues into the new century.
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Current Changes and Trends

Signals from consumer-aware high-value markets will continue to promote
sustainable land management practices, including the greater use of trees for
soil and water conservation and for animal welfare. Producers will increasingly
work with companies processing agricultural produce for export markets that
want assurance that food is safe and that timber comes from sustainably
managed forests that protect indigenous biodiversity. Importers of New
Zealand’s products indicate that future requirements will be for accreditation
and traceability (eco-certification), which will require education of the
producer. These market-driven changes will speed up the implementation of
best practice in land management, which is at present moving slowly63  because
it depends upon voluntary initiatives in an economic environment of falling
commodity returns.

Source: Bruce Treeby. © right for logos held by each organisation depicted.

The decline in the political power of the agriculture lobby that occurred during
the 1990s is likely to continue. The agriculture lobby has become increasingly
marginalised. Regional plans that include large urban populations will
increasingly reflect the urban view of the environment, where conservation is
given a higher value.64  Urban dwellers are increasingly divorced from any
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personal involvement or knowledge of productive land management realities.
There is no differentiation between conservation and preservation, and
increasingly there is an urban view that ecological health is enhanced if human
activity is excluded.

Organic food production,65  with environmental and marketing advantages, is
increasing, (20–30% annually over the past four years).66  There is a need for
more innovation and education of current non-organic producers into organic
systems, which also includes eco-certification. Consumer fears for food safety
and environmental concerns about the sustainability of conventional
agriculture are also influencing the trend towards organic production and
consumption.

There is a need for an eco-certification environmental performance system to be
developed that rewards land managers for good environmental performance. A
real area of concern is the urgent need to protect and enhance the indigenous
biodiversity on private land. To be successful, this will require the willing
cooperation of the land managers. Overseas experience shows that it is possible
to promote an ethic of stewardship among land managers, in which
stewardship motivation and personal factors encourage perception and
recognition of an environmental problem. It is economic factors that promote
actual adoption.67

The support for local conservation initiatives is likely to increase, with the
success of wildlife sanctuaries and restoration of places like the Tiritiri
Matangi,68 and mainland sites such as the Karori Sanctuary69  funded by the
Karori Wildlife Sanctuary Trust, Wellington. These projects provide facilities for
education, research, recreation, and tourism activities. The Karori Sanctuary is
planned to accommodate 150,000 visitors or more a year, while at the same time
enhancing the flora and fauna and protecting, as much as possible, the natural
character of the valley. The work of volunteers is coordinated by groups like the
Bush Society that, through its New Zealand Ecological Restoration Network,
NZERN, brings together individuals, project groups and organizations who
have a common interest in ecological restoration. The Bush Society publishes
the quarterly newsletter, Bush Telegraph,70 and Kereru,71  a weekly email
newsletter for people involved in bush restoration.

New Zealanders are generally interested in accessing global information. There
is a close interchange of technical information between Australia,72  North
America and Europe and an exchange of visiting experts, so that global
information can be applied regionally. This interchange will continue to
accelerate. Expertise is applied within New Zealand and externally through a
range of aid projects in Asia73  and the Pacific, managed by the Ministry of
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Foreign Affairs and Trade74  and by non-government organisations (NGOs),
such as the World Wide Fund for Nature (WWF).75

New Zealanders readily adopt new technology, as has been demonstrated by
innovations such as Topoclimate South. The Department of Conservation is
working on conservation estate computer modelling, using a multilayered GIS
based approach with a range of data sets to establish benchmarks and monitor
change. Innovation in environmental education will, for example, include the
international Internet-based Globe Program.76  It is clear that new best practices
and changes in agricultural and environmental education will be influenced
greatly by the rapid development of the Internet. Human knowledge is
doubling every 10 years, and computer power is doubling every 18 months.77

Research78  indicated that, by 1999, about 50% of farms would have computers,
and of these, 30% would have Internet connection, a further 40% intended to
connect within two years.

In a May 2000 submission to the Ministerial Inquiry in the Telecommunications
Industry, Federated Farmers of New Zealand research showed that 43% of
farmers had computers and 60% were linked to the Internet.79 However, further
uptake by the rural sector would be slow until the telecommunication service
was improved. Currently, the service was poor, slow, had long delays, and
there was loss of Internet connection, and the small bandwidth means that it is
difficult to download a document of more than a couple of pages. Reasons
given for current Internet connection problems were weak Microwave links, old
exchanges, exchange overload and electric fencing interference. A sound
telecommunications infrastructure will be the principal factor in determining
whether or not the rural sector is able to participate in the knowledge economy
and assist our farmers to compete in the world marketplace. The urgent need to
upgrade rural Internet services will be pushed by Europeans, who are already
demanding the traceability of products back to the farm gate, and they expect to
be able to do this through the Internet.

In 2000, the convergence of television and Internet services will speed up these
changes during the 2000s. Thus increasingly, individual landowners will have
access to global and regional information and be able to interact with
information providers and other land users as the information revolution
creates global links on a scale unparalleled in human history.
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Appendix — Acronyms

APEID Associated Centre of Asia-Pacific Programme of Educational
Innovation for Development

DOC Department of Conservation

EPI Environmental Performance Indicators

EW Environment Waikato

FSC Forestry Stewardship Council

GAP Group Action Programmes

GIS Geographical Information System

IFS Indigenous Forests Section

LIRO Logging Industry Research Organisation

MAF Ministry of Agriculture and Forestry

MFAT Ministry of Foreign Affairs and Trade

MfE Ministry for the Environment

MoE Ministry of Education

NGO Non-government Organisations

NIWA National Institute of Water and Atmospheric Research

NOSLaM North Otago Sustainable Land Management

NZFFA New Zealand Farm Forestry Association

OPEG Organic Products Export Group

ORC Otago Regional Council

QE2NT Queen Elizabeth the Second National Trust

RMA Resource Management Act 1991

SHMAK Stream Health Monitoring and Assessment Kit
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SITE Schools in the Environment

SMF Sustainable Management Fund

SMLA Sustainable Land Management Strategy

TASAE Tsukuba Asian Seminar on Agricultural Education

TOPNZ The Open Polytechnic of New Zealand

TRC Taranaki Regional Council

UNESCO United Nations Education Scientific and Cultural Organisation

VEP Verifiable Environmental Performance

WWF World Wide Fund for Nature
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