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Sixth, intensive farming is frequently promoted and managed unsustainably, resulting in the
destruction of environmental assets and posing risks to human health, especially in tropical
and sub-tropical climates.

Many practices involve land clearance, soil erosion, pollution of waterways, inefficient use of water,
and are dependent on fossil fuels for the manufacture and use of agrochemicals and machinery.
The key challenge is to reverse this by the promotion and application of more sustainable land
use management. Given climate change threats in particular, we need to produce agricultural
products in ways that both mitigate and adapt to climate change, that are closer to carbon-neutral,
and that minimize trace gas emissions and natural capital degradation.

Seventh, agricultural governance and AKST institutions alike have focused on producing
individual agricultural commodities.

They routinely separate out the different production systems that comprise agriculture, such
as cereals, forestry, fisheries, livestock, etc., rather than seeking synergies and optimum use of
limited resources through technologies promoting Integrated Natural Resources Management.
Typically, these integrating technologies have been treated as fringe initiatives.

The challenge now is to mainstream them so that the existing set of technologies can yield greater
benefits by being brought together in integrated systems. A range of biological, ecological,
landscape/land use planning and sustainable development frameworks and tools can help; but
these will be more effective if informed by traditional institutions at local and territorial levels.
Because of the great diversity of relevant disciplines, socioeconomic strata and production/
development strategies, sustainable agriculture is going to be more knowledge-intensive than
ever before. This growing need for knowledge is currently associated with a decline in formal
agricultural extension focused on progressive farmers and its replacement by a range of other
actors who often engage in participatory activities with a wider range of farmers, but who often
need greater access to knowledge.

Thus part of the challenge is to reinvent education and training institutions (colleges, universities,
technical schools and producer organizations), and support the good work of many NGOs by
also increasing long-term investments in the upstream and downstream transfer of appropriate
knowledge.

Eighth, agriculture has also been very isolated from nonagricultural production-oriented
activities in the rural landscape.

There are numerous organizational and conceptual “disconnects” between agriculture and the
sectors dealing with (1) food processing, (2) fiber processing, (3) environmental services, and (4)
trade and marketing and which therefore limit the linkages of agriculture with other drivers of
development and sustainability.

The challenge for the future is for agriculture to increasingly develop partnerships and
institutional reforms to overcome these “disconnects”. To achieve this it will be necessary for
future agriculturalists to be better trained in “systems thinking” and entrepreneurship across
ecological, business and socioeconomic disciplines.

Ninth, AKST has suffered from poor linkages among its key stakeholders and actors.

For example:

(1) public agricultural research is usually organizationally and philosophically isolated from
forestry/fisheries/environment research;

(2) agricultural stakeholders (and KST stakeholders in general) are not effectively involved in
policy processes for improved health, social welfare and national development, such as Poverty
Reduction Strategies;

(3) poor people do not have power to influence the development of prevailing AKST or to access
and use new AKST;

(4) weak education programs limit AKST generation and uptake (especially for women, other
disadvantaged groups in society and formal and informal organizations for poor/small farmers)
and their systems of innovation are not well connected to formal AKST;

(5) agricultural research increasingly involves the private sector, but the focus of such research is
seldom on the needs of the poor or in public goods,

(6) public research institutions have few links to powerful planning/finance authorities, and

(7) research, extension and development organizations have been dominated by professionals
lacking the skills base to adequately support the integration of agricultural, social and
environmental activities that ensure the multifunctionality of agriculture, especially at the local
level.

The main challenge facing AKST is to recognize all the livelihood assets (human, financial, social,
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cultural, physical, natural, informational) available to a household and/or community that are
crucial to the multifunctionality of agriculture, and to build systems and capabilities to adopt an
appropriately integrated approach, bringing this to very large numbers of less educated people -
and thus overcoming this and other “disconnects” mentioned earlier.

Finally, since the mid-20*"" century, there have been two relatively independent pathways to
agricultural development - the “Globalization” pathway and the “Localization” pathway.

The “Globalization” pathway has dominated agricultural research and development, as well as
international trade, at the expense of the “Localization”, the grassroots pathway relevant to local
communities. As with any form of globalization, those who are better connected (developed
countries and richer farmers) tend to benefit most.

The challenge now is to redress the balance between Globalization and Localization, so that
both pathways can jointly play their optimal role. This concept, described as Third-Generation
Agriculture, combines the technological efficiency of second-generation agriculture with the
lower environmental impacts of first-generation agriculture. This will involve scaling up the more
durable and sustainable aspects of the community-oriented “grassroots” pathway on the one hand
and thereby to facilitate local initiatives through an appropriate global framework on the other
hand.

In this way, AKST may help to forge and develop Localization models in parallel with
Globalization. This approach should increase benefit flows to poor countries, and to marginalized
people everywhere. This scaling up of all the many small and often rather specific positive impacts
of local AKST held by farmers and traders could help to rebuild natural and social capital in the
poorest countries, so fulfilling the African proverb:

“If many little people, in many little places, do many little things, they will change the face of
the world.”

This will also require that developed country economies and multinational companies work
to address the environmental and social externalities of the globalized model (“Enlightened
Globalization”), by increasing investment in the poorest countries, by honoring their political
commitments, and by addressing structural causes of poverty and environmental damage with
locally available resources (skills, knowledge, leadership, etc.). In turn, this is highly likely
to require major policy reform on such issues as trade, business development, and intellectual
property rights — especially in relation to the needs of poor people, notably women.

The ten lessons above have drawn very broadly on the literature. A specific lesson-learning
exercise covering 286 resource-conserving agricultural interventions in 57 poor countries (Pretty
etal., 2006) offers an illustration of the potential of implementing more sustainable approaches to
agriculture with existing strategies and technologies.

In a study covering three percent of the cultivated land in developing countries (37 million
hectares), increased productivity occurred on 12.6 million farms, with an average increase in
crop yield of 79 percent. Under these interventions, all crops showed gains in water use efficiency,
especially in rainfed crops and 77 percent of projects with pesticide data showed a 71 percent
decline in pesticide use. Carbon sequestration amounted to 0.35 tons of carbon per hectare and
year. There are grounds for cautious optimism for meeting future food needs with poor farm
households benefiting the most from the adoption of resource-conserving interventions.

Thus great strides forward can be made by the wider adoption and upscaling of existing pro-poor
technologies for sustainable development in parallel with the development of ways to improve
the productivity of these resource-conserving interventions. These can be greatly enhanced by
further modification and promotion of some of the socially and environmentally appropriate
AKST described in this chapter.”
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“How can we reduce hunger and poverty, improve rural livelihoods and facilitate equitable,
environmentally, socially and economically sustainable development through the
generation, access to and use of agricultural knowledge, science and ”~

technology?”

On behalf of the United Nations and the World Bank, in a four-
year-process, more than 400 scientists worked together
with the objective of answering this vital question,
summarizing the state of global agriculture, its
history and its future. The result was the
International Assessment of Agricultural
Knowledge, Science and Technology for
Development (IAASTD) published in 2008.
The findings contained in the IAASTD
reports are disconcerting and
alarming, providing a warning
about the misleading ways of the

past and offering new ways of
moving forward. The authors
provide recommendations for a
sustainable future of food and
farming. These solutions can

serve to guide the way to meeting
Sustainable Development Goal 2
that aims at ending hunger,
achieving food security and
improved nutrition and promoting
sustainable agriculture. This brochure
provides the key IAASTD messages by
topics and offers updated figures and

new developments in food and farming.



