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EPOPA
FAO
FiBL
GDP
GM
GMO
GOAN
GTZ
GWP
IBS
IFAD
IFM
IFOAM
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OFPA
OFRC
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Australian Quarantine and Inspection Service
Appropriate Technology Transfer for Rural Areas
Best Management Practices

Community-Based Organisations

California Certified Organic Farmers

Department of Agriculture and Environmental Affairs
Department of Economic Development
Environmental Management System

Export Promotion of Organic Products from Africa
Food and Agriculture Organisation

Research Institute of Organic Agriculture (English Translation)
Gross Domestic Product

Genetically Modified

Genetically Modified Organism

Ghana Organic Agriculture Network

Gesellschaft fur Technische Zusammenarbeit
Global Warming Potential

IFOAM Basic Standards

International Fund for Agricultural Development
Integrated Farm Management

International Federation of Organic Agriculture Movements
Institut fur Marktokilogi

International Organic Accreditation Service
Organic Farmers and Growers

International Standards Organisation

International Trade Centre

International Task Force

Kenya Organic Agriculture Network
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Land Use Management Programme

Linking Environment and Farmers
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Natural Food Associates

Non-Governmental Organisations
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National Resources Defence Council

Organic Agriculture Centre of Canada
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Organic Food Development Centre

Organic Food Federation

Organic Foods Production Act of 1990

Organic Food Research and Consulting Centre
Organic Guarantee System
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Zimbabwe Organic Producers' and Processors' Association
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Provincial Departments of Agriculture

Perishable Products Export Control Board

National Agricultural Marketing Council

Participatory Guarantee System

Farm and Allied Workers Union

South African Organic Development Strategy - Prepared by Institute of Natural Resources



TABLE OF CONTENT

"4 $ # % # &
' S H%H  H%H
() #$% #* #+
L - H# S H#H*H

' # o # S # !

( CI#$ HO ## % # # (
( $ #%# 0 1/ # # (

(' $ # 2 (&
(( %# # #0 3 ,

( $ 0 # # 4
( 4 #

, $ #*H#H H# %NH
, $ #* # # % #
. - # # S #%H
| "
$ #5 0 1/ 6 #
2 $ #6 &

South African Organic Development Strategy - Prepared by Institute of Natural Resources



#II

(4

(

%

( # ##0 $ #6
, 7
$ #6
6 #0 #
! 7 0)S H## S H%#
! # 1/ # #
I o# O *O#
1 ( 5 * *
I, -#8
! 0O #%#H 6 #
!
I 0 #Hi## *#
1'& . # 0
4 " %5
! $ # % # #6/#6 ##
! # #
#
& 0 # I##
&  # 0 - #
&' % # - 0 - #
&( # #
% &

4 7 #

4 6# #

4' $ #%# - - - 2. 9---
4( $ #%# 24

4, $ # % # /0 #< .0 #
4 $ #%# * #

South African Organic Development Strategy - Prepared by Institute of Natural Resources



4
41

48&

'&

$ #%H# < ## "

$ # % # "1=> %7
# #

7 #

0 $ # %N #

T## % #

% % #0#
% % #. %#
% % # # % #

6 ## 1 $ #
# #
0O ## # $ # % #
7 #
=H# $ #
1
# # #1
$1? # 6
#* 52
@ 6 6 ## 0 6 #

- #H#H % HHHA

# 8 7 #

&!

&&

4&

((

South African Organic Development Strategy - Prepared by Institute of Natural Resources



LIST OF FIGURES

"% $
%&'
( E)) INMMMMMMMMMINMMMNN)) *+

T - & #)NMMMMMMMMMMMMMMNN)) !

1%".// 01 2 I 3%.4 %"/ 4 %"/

“SEMMMMMMMMMINNINN) IMMMMMMMMMMMMIN))) !

67 - 08 4 & 4 6"# )MNN))) ) +

97 2 42 ) IMMMNMMMMNMNMNINNININ)

;7 7 MMMMMMMMMMMNMINN)
$< - MMM MMMMMMMMMMNNNINN)
+< - = & )N MMNMMMMMMMINMINNI)

- > ? EDNMMMMMMMMMN))) 6
08 /7 #)MN))) MMMMMMMMMMMMMMN)) - $
1?2 ( 0@#))M))) INMMMMMMMMMMMMMMN)) - +

*08 1 #)MNMNM)) MMMMMMMMMMNNINN)

LA A #DMNMMMMMMMMMMMMMN))

6 A & B #)MN)) IMMIMNMMMMMMNIMNINNIN))

94 ( & B ? A '

FNMMMMMMMMMNINNINN))) MMM 9

LIST OF TABLES
2 2 0
EMMMMMNINIMN)) IMMMNMMMMNMMMINNIN)

22( ( I < # 9 ) 6
*- 08 0@ 4 NMMNMMMMMMN)) 6*
L7 & ? MM MMMMMMMMIMMNMMMMN))

6 A &7 - MMMMMMMMMMMMMMINMMMN)))
922 ( ( ? 2 & = # ") ))) ;6
;72 A 6 = B )] N
$ - ( ;= B

S OINMMNMMMMMNNI)) DMMMMMMMMMMMNNN))) $
+ &0CD BC & 200NN $

4 MMM $ *

4 2 & . 9" +

4 2 8 9" MMMMMM)) )+
17 0 ) IMMMMMMMMMMMMIMMMNINN))) +*

108 2 ? ( MMMMMMMNN))) + !
608 ? IMMMMMMMMMMMMMN)) +!
9 % 42 EDMMNMMMMMMMMMMN)) + $
D % MMM ++

South African Organic Development Strategy - Prepared by Institute of Natural Resources 4



4 DDMIMMINIMININI),
AN~ *

B 4 MMMMMMMMMMMMMMNN)))) !
A 08 08 & MMM 6
- > ? MMM 9
* & ( ) MMM~ 9
'B 7 ( )N MMM
608 ? MNMMMN)) MMMMMMMMMMMMMMN)))) -~ $
9 - C 0NN MMM~ +
; % & % & & 2. # )DMMNMMMMN)N)
$7 & % & MIMNMMMMNMMMNINNINN)
+ 08 INMMMMNMNN))) IMMMNMMMMIMINNINN)
* 08 7 - 08 MMM~ *
* - 7 ) IMMMMMMMMMMMMMNMMN))) !
* 7 8 E 4 2 # $>% =) ) 6
= G ( ? ( 2E 6>; SSF" )M 6
1G2 ? 2 2E4 8 # $$%  F)) ) 9
*6 4 +6>+ +SF))NNMMMNMNNN) 9
*9 E 66>65 +6F" ))N)N)N)) ;
5 &' & & #)DNMNINNNMMMMNNN)) $
*$ ( : &? % 6" )MMMN)) 9
“+ (2 ) DMMMMMMMMMMIMNN)))) - $
b - -2 2# L DMNMMMMMMMMM)))) !
' B B . (" . . : " 16
P, S =2 00NN 6*
*A04T . -2 IMMMMMMMMMMMMMMNIN))) 6+
ne& ! >0 % 2 2 2 2
“DINMMMMMNNN)) MMM+
16 .2 D &#0#" 2
B # 9NN $
19 . /I . B # 9" )M ) 3
L /B #9"NMNMNMN)) ) $
I$ 72 72 0@ - NI +$
+22(°" 4 C B " MMMMMMMNN))
6 /H' 4 08 C IMMMNMMMMINNNN)
6 - 4,8 & 7 %" 6" NMMMMMNN) 9
6 .2 7 2 2 - MMMMM)N) $
6* < D 2 (2 0MNMMMMMMM))
6! & H 2 2 MNMMMMMNNNN)
66 < 4 4 % & & N ) !
69 B & ( 08 A 4 (?20M)) 6*
South African Organic Development Strategy - Prepared by Institute of Natural Resources 5



1 METHODOLOGY

1.1 Research Methodology

The methodological approach used in gathering information in this study was as follows:
Literature Review

An extensive literature review of information pertaining to organic agriculture was
undertaken. This formed the basis on which further information required and additional
research necessary was identified. A large proportion of the literature reviewed was from
international sources as a result of the paucity of available information and research on
organic agriculture in South Africa. Of the international information reviewed, a great deal
was obtained from the European Union, which indicates the high degree of market
development and research in that region. Where South African information was identified,
attempts were made to maximise the use of the information, within the limits of its credibility.
The literature review is summarised in this document. The full literature review may be found
in Appendix A.

Primary Research

During the literature review, a range of stakeholders, including certifiers, government
agencies, Non Government Organisations (NGOs) and producers were identified. A number
of key informants were contacted, and meetings held, for information and perspectives
related to organic agriculture in South Africa to inform the initial development of the strategy.
In addition, a number of farm visits were undertaken to inform components of the study and
provide insights on a case study basis.

A stakeholder database was compiled and a survey in the form of a detailed questionnaire
was distributed to organic farmers. Response to the survey was low and telephonic follow
ups were made to enhance the validity of the information gathered in the survey. Qualitative
information was assessed using the SPS statistical programme and quantitative information
interrogated utilising Microsoft Excel. The survey assisted in informing, to a large degree, the
demand for and production of organic produce in South Africa.

Strategy Development

The information gathered during the research was used to compile a draft strategy. Three
national multi-stakeholder workshops were held, giving an opportunity for stakeholders to
participate in developing the strategy for organic agriculture in South Africa. The draft
strategy arising from the workshops was circulated to stakeholders for comments, which
were used to inform the final strategy.
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1.2 Report Layout

The outcomes of the research are presented in the document as seven separate sections,
with associated appendices as follows:

SECTION 1: METHODOLOGY - Project methodology and report layout.

SECTION 2: INTRODUCTION - Summarises the findings of the literature review of
organic agriculture, including the history of organics, definitions and principles,
certification and accreditation and benefits of organic agriculture.

SECTION 3: BIOTECHNOLOGY AND WASTE MANAGEMENT - An overview of the role
of biotechnology in organic agriculture.

SECTION 4: REGULATORY AND TRADE ENVIRONMENT - The development and
impact of the regulatory and trade environment on organic production is reviewed and its
implications for South Africa assessed.

SECTION 5: THE AFRICAN CONTEXT - Investigates the status of organic production in
Africa and South Africa, and profiles stakeholders in the South African organic sector.

SECTION 6: DEMAND, SUPPLY AND DISTRIBUTION: DOMESTIC AND EXPORT -
Investigates production, availability, supply and demand for organic produce locally and
internationally.

SECTION 7: RESULTS OF RESEARCH - Summarises the findings of the survey of
certified organic producers, looks at two case studies of local production and provides a
SWOT analysis of South African Organic Agriculture.

SECTION 8: TRENDS IMPACTING ON THE ORGANIC SECTOR - A review of global
trends affecting the organic sector is provided

SECTION 9: COST BENEFIT ANALYSIS - Provides an overview of costs and benefits
associated with organic agriculture.

SECTION 10: CONTRIBUTION OF ORGANICS TO SOCIO-ECONOMIC THEMES -
Socio-economic themes in relation to organic agriculture are reviewed here, including the
concept of Ubuntu, the African Renaissance and NEPAD. Opportunities for BBBEE,
Skills Development and Job Creation as well as the food security and health benefits of
organic production are assessed.

SECTION 11: SUSTAINABILITY STRATEGIES FOR THE ORGANIC SECTOR - A
review of measures and approaches that can be used to grow the sector.

SECTION 12: APPROACHES USED ELSEWHERE TO DEVELOP THE SECTOR -
Reviews approaches used in other countries to grow the organic sector.

SECTION 13: STRATEGY - The final section of the study details strategies that should
be implemented for the growth and development of the organic sector in South Africa.

SECTION 14: CONCLUSION.
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2 INTRODUCTION

2.1 The Need for a Development Strategy for the Sec  tor

During the last decade, organic agriculture has experienced rapid development and
expansion worldwide. Between 2002 and 2005, sale of organic food and drink worldwide
increased by 43%, from USD 23 billion to 40 billion (Willer et al., 2008). Today, over 31
million hectares are currently managed organically, and certified as such, in approximately
120 countries and involves at least 623 174 farms (Willer & Yussefi, 2006). At present,
Australia accounts for greatest area under organic management (12.1 million hectares)
followed by China (3.5 million hectares) and Argentina (2.8 million hectares). The distribution
of area under organic management for each continent as at 2004 is indicated in Figure 1
below. While Oceania (Australia, New Zealand and other Pacific countries) has the largest
share, some 41.8%, it should be borne in mind that no distinction is made between areas
under extensive livestock and those for more intensive forms of production, and therefore
these figures can be misleading. Africa has the smallest area certified organic, only 1.3%,
indicating that there are opportunities for expansion of certified organic agriculture in Africa.
In addition to this, there are many farmers who farm using organic principles who are not
formally certified and it is likely that the area farmed using organic principles is larger than
indicated in the paragraph above.

?fl;((;‘./? Europe
23.1%
Oceania
41.8%
North
America
5.9%
Asia
Latin America 3.7%
24.2%
Figure 1: Total area under organic management — share by continent (adapted from Willer &

Yussefi, 2004).

The international growth of organic agriculture is not necessarily reflected in South Africa
and other African countries. Consequently, a study was commissioned by the Department of
Trade and Industry in partnership with the National Department of Agriculture to investigate
organic agriculture and develop strategies to support the development of the sector in South
Africa.
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2.2 The History and Development of Organic Agricult  ure

To understand the current state of the international organic sector, it is helpful to first
understand how the “organic movement” evolved into the “industry” it is today. It could be
argued that all farming prior to the green revolution was “organic”, which it was in as much
that no artificial chemicals were applied to the land*. Organic farming has developed through
a combination of pioneer farmers and scientists and the formation of organic organisations
and associations. In the beginning, several scientists including Sir Albert Howard, Lady Eve
Balfour, Rudolf Steiner, Hans Mueller and Hans Rustch formulated ideas and undertook
various research activities.

The organic farming concept as it is known today is generally agreed to have been
pioneered by Sir Albert Howard. In the early 1900s Howard conducted a variety of notable
experiments at agricultural research centres in India. He observed the reaction of properly
grown varieties of plants subjected to insect and other pests and found that the key aspect of
soil management was the maintenance of soil fertility. He believed that crops grown on land
treated with a consistent supply of fresh humus prepared with vegetable and animal wastes
resisted common pests and that this resistance was passed on to livestock who fed on these
plants. His conceptualisation of soil fertility emphasized the connectivity of the health of
crops, livestock and mankind. He also felt it better to adapt species through breeding to the
local conditions of the area than to supplement a western strain with chemicals to encourage
growth. In 1940 he published a landmark book, An Agricultural Testament, in which he
argued that relying on fertilisers was unwise as it could not maintain farmland indefinitely.
The system of agriculture advocated by Howard was coined ‘organic’ and was used in
reference to a system ‘having a complex but necessary interrelationship of parts, similar to
that in living things’ (Heckman, 2006).

Lady Eve Balfour was one of the first women to study agriculture at a UK University in 1919.
In 1939, she launched the Haughley experiment, the first long term scientific experiment
comparing organic and chemical based farming. In 1943, she published ‘The Living Soil’, a
book which combined her research and initial results on the Haughley experiment and three
years later she co-founded and became the first president of the Soil Association, an
international association promoting sustainable agriculture that is well known to this day
(Balfour, 1977).

In 1924 Rudolf Steiner, an Austrian philosopher and founder of anthroposophy?, established
the spiritual foundation of farming later known as Biodynamic agriculture. Biodynamic
agriculture recognises the basic principles at work in nature and takes these principles into
account to bring about balance and healing. Although biodynamic agriculture differs from
organic agriculture in that it is spiritual, mystical and astrological, it was prophetic in its
criticism of industrial agriculture. In his courses, Steiner considered the farm as a living
organism and proposed that the ideal self contained farm should include just the right
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number of animals to provide manure for fertility and that these animals should in turn be fed
by the farm. As a result of Steiner's actions, the first organic certification and labelling
system, ‘Demeter” was developed (The Biodynamic Farming and Gardening Association
website; Kristiansen et al., 2006).

In the 1940s and 1950s, interest in organic farming grew slowly but steadily through informal
local markets in Europe. In the 1960s and 70s there was a proliferation of organisations and
associations promoting organic agriculture and in 1972 a number of organisations joined to
found the International Federation of Organic Agriculture Movements (IFOAM) (Fersino &
Petruzzella, Undated).

The organic movement as it is known today is generally recognised as originating in Europe
in the first half of the twentieth century. Internationally, however, growing interest in organic
farming also developed during this time.

Table 1: Timeline of events contributing to the development of the or ganic sector in Europe
(adapted from Willer & Yussefi, 2004)

1900s Sir Albert Howard carried out agricultural experiments in India
1924 Rudolf Steiner’s ran first courses on bio-dynamic farming
1939 Lady Eve Balfour conducts the Haughley experiment — the first long-term

scientific comparison of organic and chemical-based farming

1930s/40s | Formation of the first bio-dynamic associations in Europe (‘Demeter’)

Dr Hans Mueller active in Switzerland (Organic - biological farming otherwise
referred to as ‘Bioland’ or ‘BioSuisse)

Sir Albert Howard publishes land mark book — An Agricultural Testament

1943 Lady Eve Balfour published ‘The Living Soil’

1946 Lady Eve Balfour founded the Soil Association in the UK

1972 International Federation of Organic Agriculture Movements (IFOAM) founded
1973 Research Institute of Organic Agriculture (FiBL) founded in Switzerland

1975 Foundation Ecology & Agriculture (SOEL) founded in Germany

1980s The majority of other organic organisations and associations founded

1990 First BioFach Fair takes place in Germany, now the biggest fair for organic

products worldwide
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1991 IFOAM European Union Regional Group founded
EU 2091/91 — The European organic standard established.

EU regulation 2078/92 published in official Journal or the European Union which
established area based support for organic farming in most EU countries

1992 IFOAM Accreditation Program established

1995 First action plan for organic farming launched in Denmark

1999 Global Codex Alimentarius standards on organic agriculture published

2000 Agenda 200 implemented which established support measures for organic

farming including continuation of area-based payments

2001 January — BSE crisis in Europe which resulted in an attitude shift toward organic
farming

May — Initial consideration of European Action Plan for organic farming

2003 European consultation on the action plan for organic farming

Various research projects related to organic farming accepted under the first call
of the sixth framework program

2.3 The History of Organic Agriculture in Africa

The history of organic agriculture in Africa dates back to 1898 when the first organic garden
was established at Peramiho in southern Tanzania. Since that time, the garden has been
fertilised only with compost, wood ash, stable and latterly green manure thereby maintaining
the soil fertility. Other than this, literature on organic agriculture was found until the 1990s,
where the focus was export oriented. Examples of this are provided in the paragraphs below.

In Cameroon, organic agriculture has been driven through an organisation called EXPORT
AGRO, which started in 1990. EXPORT AGRO was pioneered by Jean-Martin Tetang and
has organised and secured production through a dense channel of small-scale producers.
The objective of this initiative is to value the local small-scale production and to ensure
regular revenue to very small producers®. A collection channel of the controlled and certified
production has been established in the main provinces of Cameroon.

In Kenya, formal organic agriculture began in the early 1980s with the establishment of
organic training institutions. At the same time, some horticultural companies started growing
organic vegetables for export. Initial efforts to develop organic agriculture were through rural

#$
% " &'
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development non-governmental organisations (NGOs), faith-based organisations, individuals
and community-based organisations (CBOs). These organisations aimed to assist rural
farmers to address declining agricultural productivity, land degradation, poverty, food
insecurity and low incomes. Low incomes meant that farmers were not able to purchase
conventional inputs at a high cost. Organic systems of agriculture presented a low cost
opportunity to improve farm productivity. As a consequence, organic farming was associated
with poverty and this “poor man” perception of organic agriculture continues. This is
considered to be a reason for the low level of commercialisation of organics at the
smallholder level (Taylor, Undated).

In Uganda, the development of organic agriculture was driven by the export market. In 1994
commercial companies began engaging in organic agriculture, seeking the export market.
There was also a general movement in the agricultural sector to develop sustainable
agriculture as a means of improving livelihoods. Many NGOs, CBOs and, importantly, the
government promoted an approach to agriculture which would allow for the safeguarding of
food security, provide income, maintain soil fertility and control pests. This provided a solid
foundation for the development of organic agriculture. The emphasis on the nature of
organic agriculture (such as use of local knowledge and traditional farming systems) also
appealed to the Ugandan people, which may have enhanced the uptake of this farming
system (Taylor, Undated).

In South Africa, organic farming has grown from small informal groups producing organic
products to a rapidly growing and formalised sector. While there is no formal detail on the
history of the sector in South Africa, the formalisation of the sector can be considered to
have begun with the establishment of the Organic Agriculture Association of South Africa
(OAASA) in 1994, (Jackson, T. pers comm.). According to Mead (Undated), organic sales
remained relatively low until 2003, after which rapid growth was experienced in both local
and export markets. There are a number of different estimates of the value and extent of the
sector in South Africa (Mead, Undated; Van Zyl, 2000; Parrott and Elzakker, 2003), which
range from 200 to 250 farmers cultivating between 45 000 and 515 000 ha of land. Due the
lack of formal legislation or record keeping for organic agriculture in South Africa, the actual
value and extent of organic agriculture has yet to be determined accurately. Nevertheless,
South Africa has a robust and growing domestic market for organic products and exports are
increasing.

2.4 What is Organic Farming?

Organic farming (also known as ecological or biological farming) is commonly recognised as
a farming system that excludes the use of synthetic fertilisers and pesticides. This is a rather
simplistic view of organic agriculture as it differs from other farming systems around the
management of the entire system. Organic farming is a clearly defined production system
that takes a holistic approach to production, considering the entire farm or production system
as an ecological unit.

Central to the organic farming system, in terms of physical production, is the management of
the soil. Soil is managed in such a way as to optimise soil health through the management of
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the inorganic and organic soil factors to enhance biological processes that improve plant
health. Crop combinations and rotations are managed in such a way as to improve plants’
competitive ability and create a favourable environment for the presence of natural predators
of crop pests. In livestock, animals are managed to enhance natural resistance to pests and
diseases though good nutrition and management practices such as interrupting host /
pathogen relationships. These practices reduce the necessity for external inputs to manage
disease and fertility (FAO, 1998; Scottish Agricultural College, 2005).

Organic farming is not only about managing the soil — plant — environmental interaction in a
holistic manner — it also has food quality, human health, animal welfare and socio —
economic aims. As a result of these principles and philosophies, organic food has a strong
brand image in the eyes of the health-, environment- and socially-conscious consumer.
Organic agriculture is therefore not only driven by farmers’ philosophical approaches to
agriculture, but is also drawn by consumer demand (Scottish Agricultural College, 2005).
This strong brand image combined with generally limited supply means that organic produce
can command higher prices for retailers and farmers than conventionally produced food.

There is no universally recognised definition or description of organic farming. Many organic
organisations have proposed definitions, but no single definition has been adopted by
organisations as an accepted definition/description (FAO, 1998). A good working definition is
provided by the International Federation of Organic Agriculture Movements (IFOAM)*:

“Organic agriculture includes all agricultural systems that promote the environmentally,
socially and economically sound production of food and fibres. These systems take local soil
fertility as a key to successful production. By respecting the natural capacity of plants,
animals and the landscape, it aims to optimise quality in all aspects of agriculture and the
environment. Organic agriculture dramatically reduces external inputs by refraining from the
use of chemo-synthetic fertilisers, pesticides, and pharmaceuticals. Instead it allows the
powerful laws of nature to increase both agricultural yields and disease resistance.”

An extensive literature search did not reveal a South African definition for organic farming.

2.4.1 Principles of Organic Agriculture
According to IFOAM (2005), organic agriculture is based on four fundamental principles:

The principle of health

o Organic Agriculture should sustain and enhance the health of soil, plant, animal,
human and planet as one and indivisible. The health of individuals and
communities cannot be separated from the environment.

o The role of organic agriculture is to sustain and enhance the health of
ecosystems and organisms. Organic agriculture aims to produce high quality,
nutritious food that contributes to preventive health care and well-being. It should
avoid the use of fertilisers, pesticides, animal drugs and food additives that may
have adverse health effects.

* A number of additional definitions are provideddppendix A
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The principle of ecology

0 Organic Agriculture should be based on living ecological systems and cycles,
work with them, emulate them and help sustain them. It is rooted within living
ecological systems and production is to be based on ecological processes and
recycling.

o Organic farming, pastoral and wild harvest systems should fit the cycles and
ecological balances in nature and organic management must be adapted to local
conditions, ecology, culture and scale. Inputs should be reduced by reuse,
recycling and efficient management of materials and energy in order to maintain
and improve environmental quality and conserve resources.

o Organic agriculture should attain ecological balance through the design of
farming systems, establishment of habitats and maintenance of genetic and
agricultural diversity. Those who produce, process, trade, or consume organic
products should protect and benefit the common environment including
landscapes, climate, habitats, biodiversity, air and water.

The principle of fairness

o Organic Agriculture should build on relationships that ensure fairness with regard
to the common environment and life opportunities

o Fairness is characterised by equity, respect, justice and stewardship of the
shared world, both among people and in their relations to other living beings.

o0 This principle emphasises that people in organic agriculture should conduct
human relationships in a manner that ensures fairness at all levels and to all
parties, should provide everyone involved with a good quality of life, contribute to
food sovereignty and reduction of poverty. Animals should be provided with the
conditions and opportunities of life that accord with their physiology, natural
behaviour and well-being.

o0 Fairness requires systems of production, distribution and trade that are open and
equitable and account for real environmental and social costs.

The principle of care

0 Organic Agriculture should be managed in a precautionary and responsible
manner to protect the health and well-being of current and future generations and
the environment.

o Organic agriculture is a living and dynamic system that responds to internal and
external demands and conditions. Practitioners of organic agriculture can
enhance efficiency and increase productivity, but this should not be at the risk of
jeopardising health and well-being. Consequently, new technologies need to be
assessed and existing methods reviewed. Given the incomplete understanding of
ecosystems and agriculture, care must be taken when introducing new
technologies.

o This principle of care views precaution and responsibility as key concerns in
management, development and technology choices in organic agriculture.
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Science is necessary to ensure that organic agriculture is healthy, safe and
ecologically sound. However, scientific knowledge alone is not sufficient.
Practical experience, accumulated wisdom and traditional and indigenous
knowledge offer valid solutions, tested by time. Organic agriculture should
prevent significant risks by adopting appropriate technologies and rejecting
unpredictable ones, such as genetic engineering. Decisions should reflect the
values and needs of all who might be affected, through transparent and
participatory processes.

2.5 Benefits of Organic Farming

This section summarises information pertaining to the various and diverse benefits of
organic production gathered during the literature review.
2.5.1 Food Security and Long Term Productivity

According to the FAO (2003), food security exists when all people, at all times, have
physical, social and economic access to sufficient, safe and nutritious food which meets their
dietary needs and food preferences for an active and healthy life. Household food security is
the application of this concept to the family level, with individuals within households as the
focus of concern. Section 10.6 provides a detailed analysis of the impact of organic
agriculture on food security. In summary, organic agriculture can contribute to food security
through:

Increased productivity - particularly in areas prone to food shortages®
Provision of safe food that supports a varied diet

Increased income or return on labour

Reduced costs of production

Risk reduction through diversification

Increased awareness of the need for sustainable production and consumption and the
need to protect the environment

Supporting innovation, and recognising and integrating indigenous knowledge

Long-term sustainability.

2.5.2 Environment

Biodiversity

Biodiversity refers to the variety of life on earth and is usually assessed at three distinct
levels:
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Genetic diversity — a measure of the variation within a given species in an area or across
areas

Species diversity — diversity of species within a given area
Ecosystem diversity — the diversity between or within a given ecosystem.

Biodiversity provides important ecosystem services, such as nutrient cycling, water
production, flood mitigation, carbon absorption, oxygen production and regulation of species
numbers. Efforts to preserve biodiversity have, until recently, focussed on natural
(undisturbed) ecosystems, which is important, but these only account for 10% of the earth’s
surface whereas 37% of the earth’s land surface is under some form of agricultural
production (bearing in mind a large proportion of this is extensive grazing). There exists,
therefore a significant opportunity for agricultural systems to contribute to biodiversity
conservation and management (Stolton, 2002).

Does Organic Farming Affect Biodiversity? 6

This is the title of the most recent comprehensive study on biodiversity benefits of organic
agriculture. Hole et al. (2005) undertook a full literature review of scientific papers that
explicitly compared the impacts of organic and conventional systems in terms of biodiversity.
Conventional in this case referred to “any non organic farming system” that was typical of
farming systems in the regions where the studies was undertaken, and relied on external
inputs to achieve high yields. The study did not research the specific impacts in terms of
biodiversity of particular farming practices within the organic and conventional systems.
Seventy-six individual studies were identified, and qualitative reviews of these were
undertaken. The general findings of the review are summarised as follows:

Flora

With the exception of one of fifteen studies investigating flora, a higher species richness and
weed abundance was found in fields under organic management, irrespective of the crop
being grown.

Soil Microbes

Of nineteen studies that investigated soil microbes, overall differences between conventional
and organic systems were found to be limited. It was, however, noted in some cases, that
there was “a general trend towards elevated bacterial and fungal abundance/activity under
organic systems”. This may be attributed to manuring on farm, which increased soil organic
carbon

® Other detailed or long term studies include

www.fao.org/organicag/doc/soil _biodiversity.htm

www.soilassociation.or@he Biodiversity Benefits of Organic Farming

www.newscientist.con®rganic farming boosts biodiversity
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Invertebrates

Thirteen studies of earthworms observed higher earthworm abundance, a higher density of
earthworms and larger earthworms. Reganold et al. (1993) are cited in the report as
observing densities as high as 175/m? in a biodynamically managed soil, compared with
21/m? under a conventional system. These higher numbers are attributed to the use of
manures as well of the lack of pesticide use that may affect juvenile earthworms and anecic
earthworms that live close to the soil surface.

Three studies directly compared spider populations, while a further seven recorded spider
abundance as part of a broader study. The three direct studies found that either abundance
and species richness, or a combination of both, to be higher under organically managed
systems. One study found that the two generally most common spider species for the area
were present in higher densities in conventional systems but at the expense of less common
groups.

The seven more general studies all reported a higher abundance of spiders in organic
systems, but it should be noted that differences between study sites and across years were
not always statistically significant.

Eleven studies directly investigated beetle populations, and an additional ten studies
included beetles as part of their study. Twelve of these studies found a higher abundance of
beetles on organic lands as well as some indication of increased species diversity. Four
studies found that the opposite was true. Other studies found no clear patterns or
differences. Most of the studies did find inconsistencies in the beetle communities, with
some groups or individual species of beetles preferring organic fields and others
conventional fields.

Ten studies investigated other arthropods. The results of all ten indicate that organic fields
have a higher abundance and richness of arthropods than conventionally managed lands.

Vertebrates

There are fewer studies on mammals and birds. These studies tend to investigate farm-scale
differences, probably due to the higher general mobility of these species.

Two directly comparative studies on mammals were found. In one study, activity levels of
small mammals were higher in organic, although overall there was not much difference in
density. The other study looked at bats and found that bat activity and foraging activity was
higher on organically managed habitats, although again no difference was found between
species richness. Nevertheless, two rare species of bats were found only on organic farms.

Five major studies compared bird communities as a whole, through assessing bird
abundance and / or species richness. The five studies all found that there was either greater
abundance or species richness, or a combination of both, on organically managed systems.

Findings

The study did note that there were methodological issues in the reviewed research that may
have affected the results, such as:
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General landscape differences (soil, microclimate, slope etc) may have caused some of
the differences found

Some studies were only carried out over one season or year, which would not take into
account stochastic / seasonal variations

Different studies used different methods of measuring biodiversity, preventing direct
comparisons across studies.

Several factors may also have resulted in the underestimation of the biodiversity benefits of
organic farming:

Large conventional farms tended not to be used as there were few organic farms of
equivalent size in a similar region

A possible time lag between conversion to organic farming and the environmental
response to conversion

Organic farms tend to be islands in a sea of conventional farms resulting in the lack of
spatial continuity. If organic farming is practiced at the landscape scale, the benefits may
be greater and more readily identified.

The study found the need for more rigorous, long term scientific research on the issue of
biodiversity comparisons. Nevertheless, it was found that the majority of studies “clearly
demonstrate that species abundance and / or richness, across a wide-range of taxa, tend to
be higher on organic farms than on locally representative conventional farms”. It further
found that many of the positive differences applied to species that have experienced
declines as a result of agricultural intensification, some of which are now protected through
biodiversity conservation legislation.

It should be pointed out that these studies were undertaken in the US and Europe.
Nevertheless, given the differences in approach and philosophies between organic and
conventional farming systems, it is likely that such differences would be identified in other
places where large scale conventional farming systems have developed. Overall, the
evidence shows that organic farming makes a positive contribution to biodiversity.

Soil

Most agricultural systems require soil in which crops must grow. They are therefore one of
the most important assets of a farming enterprise. Pfiffner (Undated) confirmed that soil is
one of the most important natural resources for agriculture and therefore soil fertility
enhancement is a key objective of any farming enterprise, particularly organic farming. It was
found that organic farming tends to conserve soil fertility better than conventional systems,
indicated by a higher richness and quantity of solil life in organically managed soils. These
soils usually have a higher organic matter content, which results in the richness of soil
biodiversity. Most organic farming practices were also found to have high erosion control
potential.

Horticultural Research International (2002) examined key functional indicators of soils to
compare and contrast organic and conventional farming systems using vegetables and
arable crops. Vegetables have more rapid rotations and usually involve more soil
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disturbances (ploughing, ripping, etc.) as opposed to arable crops. They found that there
were differences between organic and conventional systems as well as within organic
systems in chemical and biological soil characteristics, which included:

Organic vegetable rotations had no effect on soil chemical quality relative to conventional
arable management, but organic arable rotation appeared to improve soil chemical
quality.

Organic arable (field crops e.g. wheat) had a higher compaosition of light fraction organic
matter and labile N’ when compared with organic vegetable and conventional arable
systems. These factors are beneficial for long term nutrient retention and soil organic
matter development.

Organic systems had increased presence and volume of fungi, a larger proportion of
‘active” compared with ‘resting’ biomass (indicator of soil health and increased available
carbon) and increased metabolic diversity.

In terms of soil structure, it was found that rather than the benefits of one system over
the other, it was the damaging effect of vegetable production in general (as a result of
regular soil disturbance). It was considered likely that increased levels or organic matter
in organic systems would mitigate the damaging effects of vegetable production.

The study also found the need to measure a range of indicators to get a true picture of
soil quality, as many of the ‘traditional’ measures such as soil organic matter and
biomass nitrogen do not indicate changes in soil functional attributes. They point out that
analysing biomass N alone would have indicated limited differences between the organic
and conventional systems in terms of microbial communities.

Productivity of newly converted organic vegetable systems could be negatively affected
by inherited low fungal and innoculum diversity following conventional management.

Climate, Air and Carbon

Global climate change is an extremely urgent and real environmental problem. According to
El-Hage Scialabba (2003), agriculture contributes 20% to the total anthropogenic sources of
greenhouse gas emissions which consist primarily of carbon dioxide (CO2), methane (CH4)
and nitrous oxide (N.O). While carbon dioxide is present at much higher concentrations in
the atmosphere than the other gases, methane and nitrous oxide have a much higher global
warming effect.

Pfiffner (Undated) found that CO, emissions were 40-60% lower on organic farms, although
emissions on a per unit output of production basis, may be higher than on conventional
systems. There is little research into N,O and CH,4, emissions, although calculations indicate
that these emissions probably show the same trends as CO, emissions. El-Hage Scialabba
and Hattam (2002) state that CO, emissions per hectare of organic agriculture systems are
48 to 66 percent lower than in conventional systems. Similar findings were recorded by the
Rodale Institute. (www.newfarm.org/depts/NFfield trials/1003/carbonsequest.shtml).
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Water Pollution

Water pollution through nitrate leaching is generally lower in organic agriculture. Trials from
the late eighties showed that with organic farming practices, nitrate leaching was up to 50%
less on organically managed farms. Improved nitrogen management on conventional farms
has decreased this difference, and leaching rates were found to be on average, 20% lower
on organic farms (Pfiffner, Undated). It has been noted that ploughing in of legumes at the
wrong time followed by the incorrect crop (that does not have high nitrogen demands, for
example) as well as using compost or manure on freely draining soils can potentially cause
significant nitrogen leaching in organic systems. Obviously, pesticide contamination in
ground and runoff water is reduced in organic systems due to its prohibition.

Summary

Scialabba and Hattam (2002) provide a good summary of the environmental benefits of
organic agriculture:

Soil

o Organic matter content is usually higher in organically-managed soils, indicating
higher fertility and stability of organic soils as well as moisture retention capacity,
which reduce the risk of erosion and desertification.

o Organically-farmed soils have significantly higher biological activity and a higher
total mass of micro-organisms, making for more rapid nutrients recycling and
improved soil structure. While the proportion of soluble nutrient fractions is lower
on organically managed soils, there is no decrease in organic yields since higher
biological activity and higher mycorrhizal root colonization counteract nutrient
deficiency.

Water

o Organic agriculture poses no risk of ground and surface water pollution through
synthetic pesticides.

o Nitrate leaching rates per hectare are significantly lower in organic agriculture
compared to conventional systems.

Air
o Organic agriculture enables ecosystems to better adjust to the effects of climate

change and has a major potential for reducing agricultural greenhouse gas
emissions.

o Organic agricultural strategies, by recycling organic matter and tightening internal
nutrient cycles, contribute to carbon sequestration.

Energy

o Organic agriculture performs better than conventional agriculture on a per
hectare scale, both with respect to direct energy consumption (fuel and oil) and
indirect consumption (synthetic fertilisers and pesticides).

o Efficiency of energy use of organic farms is high.
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Biodiversity

0 Agricultural genetic resources, including also insects and micro-organisms, have
all been shown to increase when land is farmed organically.

o Wild flora and fauna within and around organic farms are more diverse and
abundant than in conventional or integrated agriculture.

Ecological services

o Organic agriculture offers vast food resources and shelter for beneficial
arthropods and birds, thus contributing to natural pest control.

o Organic agriculture contributes to the conservation and survival of pollinators,
thanks to the banning of synthetic chemical pesticides and herbicides and the
enhanced ecosystem diversity.

Landscape

o Organic agriculture systems create diversified landscapes, which contributes to
functional diversity and aesthetical values.

0 The establishment of semi-natural habitats within organic systems and the
avoidance of pesticide use contribute to maintaining the biological connectivity
and the larger ecological web, which benefit both agriculture and nature
conservation.

It can therefore be reasonably concluded that (well managed) organic agricultural systems
provide better environmental benefits (or less environmental harm) in most respects, when
compared with conventional farming systems. Organic systems can counteract resource
depletion (soil, water, energy, nutrients), contribute positively to climate change and can help
to maintain and enhance biodiversity.

2.5.3 Social Benefits

It is generally accepted that organic farming operations offer greater social benefits than
conventional agricultural systems. For example, IFOAM’s basic standards include
consideration of “quality of life conforming to the UN Human Rights Charter to cover their
basic needs and obtain an adequate return and satisfaction from their work, including a safe
working environment” as well as consideration of “the wider social and ecological impact of
the farming system”. The broad recommendations from the IFOAM Basic Standards
(Chapter 8) are as follows:

Compliance with International Labour Organisation (ILO) conventions and UN Charter of
Rights for Children

Access to potable water, food, housing, education, transportation and health services

Provision of basic social security needs of the employees, including maternity, sickness
and retirement benefits

Equal opportunity and adequate wages when performing the same level of work
regardless of colour, creed and gender
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Adequate protection from noise, dust, light and exposure to chemicals within acceptable
limits
Contracts should be fair, open to negotiation, and honoured in good faith

The rights of indigenous people should be respected, and land whose inhabitants or
farmers have been or are being impoverished, dispossessed, colonised, expelled, exiled
or killed, or which is currently in dispute regarding legal or customary local rights to its
use or ownership should not be used or exploited.

These recommendations refer mainly to conventions as defined by the International Labour
Organisations (ILO). Within the IFOAM standards it is clearly indicated that production
methods which violate human rights cannot be certified as organic.

According to FAO (1998) the following general social benefits are associated with organic
production systems:

The site specific hature of organic agriculture means that indigenous plant species and
indigenous knowledge are important. Further, farmers may welcome a management
system more aligned to their own traditions and not driven by the production paradigm
(i.e. maximising yields through the use of artificial inputs).

Relying on local knowledge of complex interactions and variations of conditions from
place to place tends not to favour large production areas. With the tendency for reduced
farm size, equitable access to land may be enhanced.

Consistent labour requirements associated with crop diversity provide income stability.

Fair trade, where buyers demonstrate a concern for social justice by buying fair trade
products, is part of the ethic of organic agriculture and is in the IFOAM guidelines.

Improving the situation of women in agriculture is an important issue, particularly
availability of work, gender distribution of labour and positions of greater responsibility.

Using local inputs can potentially bring benefits to the community through stimulating the
local economy and reducing the need to purchase external inputs on credit.

El-Hage Scialabba and Hattam (2002) indicate that in changing to organic farming practices,
many aspects of the operation, including labour demand, social structures, and decision-
making processes change. They also point out that organic systems often require more
labour input to replace external energy and capital inputs. Further, as a result of crop
diversification, different planting and harvesting schedules associated with crop rotation
practices, distributes labour demand through the season. These practices stabilise
employment, reduce turnover, and reduce problems related to migrant labour as well as
spreading the overhead costs per employee more evenly over the year. Finally, diversity in
agricultural production and value added products can increase income-generating
opportunities and spread the risks of failure over a wider range of crops and products.

An African example used in the report is the SEKEM initiative of biodynamic farms in Egypt.
SEKEM successfully farmed 70 hectares of desert land initially and is noted for its efforts to
integrate social, cultural and economic aspects into the initiative. Through this success, other
farmers cooperated with the initiative, and the result is that 180 farms were cultivating
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approximately 2 700 ha using biodynamic agricultural practices throughout Egypt in 2002.
Economically, SEKEM developed a value chain from the farmer to the consumer through
several specialised companies producing high quality products with justified prices that
include social considerations of employees and farmers.

Furthermore, the study noted that a growing number of certified organic agriculture
commodities produced by small-scale farmers organised in democratic cooperatives meet
fair trade requirements whereby farmers are paid adequately to cover costs of production as
well as a social premium to improve the quality of life. It was noted that the organic
movement shares a consensus that social requirements are necessary, however specific
standards are controversial and there are concerns that imposed social standards may be
insensitive to national sovereignty and the cultural context governing social and economic
relations. Imposition of such standards could create trade barriers to organic exports in some
developing countries. Alternatively, such pressure could also trigger social and economic
reforms in many countries.

Lohr (Undated) found in the US, that even in small numbers, organic farmers are influencing
mainstream agriculture to shift toward greater sustainability. Socially, it was concluded that:

Counties with organic farms have stronger farm economies and contribute more to local
economies through total sales, net revenue, farm value, taxes paid, payroll, and
purchases of fertiliser, seed, and repair and maintenance services.

Counties with organic farms have more committed farmers and better support rural
development with higher percentages of resident full-time farmers, greater direct-to-
consumer sales, more workers hired, and higher worker pay.

In a survey of 188 organic and mixed farmers in California, Getz, Feenstra and Shreck
(2005), found that there was little support for adding social certification requirements to the
current US national certification requirements, with more than half being opposed to the
proposal. Although organic farmers might philosophically agree with ideas of social benefits,
some felt that organic certification was not the best way to address this. It was found that
others, who believed organic agriculture should ensure fair and healthy working conditions
for farm workers, felt it was not economically viable given market realities. Most respondents
felt that inclusion of these criteria would create an unacceptable financial burden. It was
concluded that while the definition of organic agriculture under the USDA's NOP excludes
certification criteria concerning farm workers' rights or working conditions, the broader
international organic community, including many in the US, is moving closer to addressing
these needs to ensure that organic agriculture is socially as well as environmentally and
economically sustainable. It should be noted that of the approximate 800 000 hired farm
workers in California, 82% are male, 95% are foreign born and more than 42% are not
authorised to work in the US. The study ends by quoting a California Certified Organic
Farmers Federation (CCOFF) member: "You go organic and get there and you're still in a
system set up for failure. It's failing the farms, and it's failing the farm workers, and it's failing
the farm communities." and concludes that to create production conditions that are
favourable to a broader sense of social justice, change is needed in the entire food system
and not just at the point of production.
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3 BIOTECHNOLOGY, WASTE MANAGEMENT AND
ORGANIC FARMING

This section summarises some organic production practices and reviews the use of
biotechnology in organic agriculture. More detail on these and other organic production
practices are contained in the full literature review (Appendix A).

3.1 Biotechnology

The United Nations Convention on Biological Diversity defines biotechnology as:

"...any technological application that uses biological systems, living organisms, or
derivatives thereof, to make or modify products or processes for specific use."

Biotechnology may be regarded as the use of micro-organisms, like bacteria or yeasts, or
biological substances like enzymes, to perform specific industrial or manufacturing
processes. Applications include the production of certain drugs, synthetic hormones and bulk
foodstuffs as well as the bioconversion of organic waste. Biotechnology involves
manipulating organic and inorganic materials to work as part of a single unit, and bridge the
gap between living and non-living components and their ability to function together.

Biotechnology has applications in four major industrial areas, including health care, crop
production and agriculture, non food uses of crops (e.g. biodegradable plastics, vegetable
oil, biofuels), and environmental uses. For example, one application of biotechnology is the
directed use of organisms for the manufacture of organic products (examples include beer
and milk products). Another example is using naturally present bacteria by the mining
industry in bioleaching. Biotechnology is also used to recycle, treat waste, clean sites
contaminated by industrial activities (bioremediation), and produce biological weapons.

Biotechnology and waste management are closely interlinked and this section will focus on
how these two concepts function together. The different components of agricultural
biotechnology will be discussed, leading on to the role of waste management within this,
focusing on both the sources of waste and the use that organic production can make of this.

3.1.1 Agriculture and Biotechnology
Biotechnology in agriculture plays an integral role in:

The control of pests and diseases

The release and transformation of essential nutrients so that they can be utilised by
plants

The transformation of waste products such as animal manure and silage into usable
inputs in agricultural production.

Early agricultural processes and methods have been refined over the decades. Through
early biotechnology, farmers were able to naturally select the best suited and highest-yield
crops to produce enough food to support a growing population. Other uses of biotechnology
were required as crops and fields became increasingly large and difficult to maintain.
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Specific organisms and organism by-products were used to fertilise, restore nitrogen, and
control pests.

Modern scientific developments have, however, begun to artificially manipulate the natural
biotechnology process, with modern genetic engineering transferring genes into the DNA of
some plant cells and regenerating a whole plant from the transformed tissue. This branch of
biotechnology is hotly contested and as such clouds out the other natural biotechnology
processes and benefits available today.

3.1.2 Genetically Modified Organisms (GMOs) and Org  anic Production

It is unfortunate that when one speaks of biotechnology in agriculture this is seen to be
synonymous with genetically modified organisms. While this section does not seek to
explore the GMO debate, it acknowledges its place in biotechnology, thus it is best that the
issue of GMO'’s be addressed at the onset and excluded from further discussion.

Genetic engineering is a process which attempts to artificially transfer a desired
characteristic from one living thing to another. This is achieved by inserting the gene which
controls this function in its natural environment, into the genetic code of the host.

The underlying principle of organic production involves the restoring of nature’s balance to
improve production systems and reduce pest and disease pressures created as a result of
man’s interventions. Organic farming systems have been designed to produce food with
care for human health, the environment and animal welfare. The use of genetically
engineered crops is not compatible with this philosophy, a position shared by the organic
movement worldwide.

3.1.3 Micro-organisms

There are billions to hundreds of billions of soil micro-organisms in a handful of soil. That
single handful contain thousands of different species of bacteria (most of whom have yet to
be classified), hundreds of different species of fungi and protozoa, dozens of different
species of nematodes plus an assortment of various mites and other micro-arthropods.
Almost all of these soil organisms are not only beneficial, but essential to the life giving
properties of soil, helping to:

Break down plant and animals residues and wastes

Breakdown and then convert materials into plant nutrients as well as holding these
nutrients in place and making them available to the plants

Control plant disease
Protect plants and assist in their physiology.

Biotechnology uses these natural organisms and their biochemical processes to enhance
growing conditions, improve soil fertility and control pests and diseases.

Micro-organisms and Soil Nutrition

Soil micro-organisms are very important as almost every chemical transformation taking
place in soil involves active contributions from soil micro-organisms. In particular, they play
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an active role in soil fertility as a result of their involvement in the cycle of nutrients such as
carbon and nitrogen, which are required for plant growth. For example, soil micro-organisms
are responsible for the decomposition of the organic matter entering the soil (e.g. plant litter)
and therefore in the recycling of nutrients in soil. Certain soil micro-organisms such as
mycorrhizal fungi can also increase the availability of mineral nutrients (e.g. phosphorus) to
plants. Other soil micro-organisms can increase the amount of nutrients present in the soil.
For instance, nitrogen-fixing bacteria can transform nitrogen gas present in the soil
atmosphere into soluble nitrogenous compounds that plant roots can utilise for growth.
These micro-organisms, which improve the fertility status of the soil and contribute to plant
growth, have been termed 'biofertilizers' and are receiving increased attention for use as
microbial inoculants in agriculture to improve soil fertility. Similarly, other soil micro-
organisms have been found to produce compounds (such as vitamins and plant hormones)
that can improve plant health and contribute to higher crop yield. These micro-organisms
(called 'phytostimulators’) are being studied for possible use as microbial inoculants to
improve crop yield.

Bio-pesticides and Pest Management

Pest management is an ecological matter. The size of a pest population and the damage it
inflicts is, to a great extent, a reflection of the design and management of a particular
agricultural ecosystem. Therefore, the first step in sustainable and effective pest
management is looking at the design of the agricultural ecosystem and considering what
ecological concepts can be applied to the design and management of the system to better
manage pests and their parasites and predators. The routine use of biological poisons in
food systems has become normal and has disrupted the natural balance between pests and
their predators creating ideal environments for pests to flourish.

Integrated pest management, as it was originally conceived, proposed to manage pests
though an understanding of their interactions with other organisms and the environment.
Biological control is the use of living organisms - parasites, predators, or pathogens - to
maintain pest populations below economically damaging levels, and may be either natural or
applied.

Natural biological control results when naturally occurring enemies maintain pests at a lower
level than would occur without them, and is generally characteristic of biodiverse systems.
Mammals, birds, bats, insects, fungi, bacteria, and viruses all have a role to play as
predators and parasites in an agricultural system. Pesticides decrease the biodiversity of a
system, creating the potential for instability and future problems. Pesticides, whether
synthetically or botanically derived, are powerful tools and should be used with caution.

Applied biological control, also known as augmentative bio-control, involves supplementation
of beneficial organism populations, for example through periodic releases of parasites,
predators, or pathogens. This can be effective in many situations, for instance well-timed
inundative releases of Trichogramma egg wasps for codling moth control.

Most of the beneficial organisms used in applied biological control today are insect parasites
and predators. They control a wide range of pests from caterpillars to mites. Some species
of bio-control organisms, such as Eretmocerus californicus, a parasitic wasp, are specific to
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one host—in this case the sweet potato whitefly. Others, such as green lacewings, are
generalists and will attack many species of aphids and whiteflies.

Information about rates and timing of release is available from suppliers of beneficial
organisms. It is important to remember that released insects are mobile; they are likely to
leave a site if the habitat is not conducive to their survival. Food, nectar, and pollen sources
can be “farm-scaped” to provide suitable habitat.

Biopesticides fall into three major categories. Firstly, microbial pesticides containing a micro-
organism (e.g., a bacterium, fungus, virus or protozoan) as the active ingredient, such as
fungi that control weeds, and bacteria that control plant diseases. Secondly, plant-pesticides
which consists of pesticidal substances that plants produce from genetic material. Thirdly,
biochemical pesticides are naturally occurring substances that control pests by non-toxic
mechanisms. Conventional pesticides, by contrast, are synthetic materials that usually kill or
inactivate the pest. Biochemical pesticides include substances, such as pheromones, that
interfere with growth or mating of the pest.

3.2 Waste Management

Biotechnology plays an integral role in providing a comprehensive system to deal with waste
and to manage it so as to incur benefits from it, rather than it becoming a point of contention.
Biotechnology can be used to process organic waste so that it may be used in agriculture.
There is also the question of the use of the word “waste”. There are many useful products
that are labelled as waste which can be recycled and reused and are therefore not “waste”,
but are, in fact, wasted resources.

3.2.1 The Role of Biotechnology in Waste Management

Biotechnology contributes to the challenge of waste reduction by utilising optimised micro-
organisms and enzymes to process organic waste. It can further lead to the development of
new generation organic based agricultural products with the following characteristics:

Nutrient uptake enhancement
Plant growth promotion
Biological nitrogen fixation
Disease suppression.

There is also need to change the perception of waste organic matter and encourage the
adoption of properly processed waste as an important and safe input into agricultural
production. Organic waste may be used to improve agricultural soil fertility for (subject to
proper and safe processing, such as effective composting procedures) and can:

Improve yields
Increase water use efficiency
Reduce chemical usage

o Fertilizers

South African Organic Development Strategy - Prepared by Institute of Natural Resources 27



o0 Herbicides
o Pesticides

Provide fresh healthy food.

The products and practices available to organic producers vary somewhat depending on the
standards to which they are certified. Inputs such as composted garden waste may not be
allowed due to concerns related to the presence of chemical residues. More research is
required to determine if this is necessary as proper composting of these materials should
breakdown the residues.

3.3 Supplying Nutrients Organically

The application of biotechnology produces many products that contribute to providing
nutrients in an organic system. The main products and practices that will supply crop
nutrients organically are the following:

Applying animal manure (Waste product)

Composting (Waste product)

Green manuring or green fallowing

Growing properly inoculated legumes in the rotation
Rotating high and low nutrient demand crops

Rotating deep and shallow rooted crops

Applying acceptable organic crop nutrient products

Use of acceptable nutrient solubilising microbial inoculants

Fallowing using conservation tillage.

3.3.1 Animal Manure

Animal waste materials usually contain the primary plant nutrients, nitrogen (N), phosphorus
(P), and potassium (K), the secondary plant nutrients calcium, sulphur, and magnesium, and
minor plant nutrients zinc, copper, boron, iron, and manganese. However, nutrient analysis
can vary, depending on many factors, including the composition of animal feed materials, the
type of poultry operation, flock size, flock replacement cycle, animal waste material
management, storage method, and moisture content

Applying animal manure to a field is an effective way of increasing both nutrients and organic
matter content in the soil. Animals typically pass, as waste, 75-90 per cent of the nutrients
they are fed.

The concentration of the different nutrients in the manure varies according to the type of
animal, type of feed, how the manure is stored and how it is applied. However, animal
manure contains some level of all the essential nutrients. In most places, soil testing
laboratories can test manure for its nutrient content and the soil from the field where the
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manure will be applied so the correct amount can be applied to correct the nutrient
deficiencies.

Organic certification may require that manure be composted before application, depending
on its source. Certification requirements for off farm (imported) manures are generally as
follows:

Manure from extensive agriculture can be applied directly onto the field
Manure from intensive agriculture must be composted before application in the field

Manure from factory farming (such as feedlots and battery chicken farms) may NOT be
used.

Poultry manure and poultry litter (manure with bedding) is commonly used as a sail
amendment and nutrient source for organic crop production. However, unless a farmer has
an on-farm poultry facility, manure must be outsourced and delivered to the farm.

The National Organic Program in the USA defines manure as "faeces, urine, other
excrement, and bedding produced by livestock that has not been composted." The USA
provides guidelines for the use of raw animal manure which must be composted unless it is:

Applied to land used for a crop not intended for human consumption

Incorporated into the soil not less than 120 days prior to harvest of a product whose
edible portion has direct contact with the soil surface or soil particles

Incorporated into the soil not less than 90 days prior to harvest of a product whose edible
portion does not have direct contact with the soil surface or soil particles.

Since tree crops like citrus may have low hanging fruit that may or may not come into direct
contact with soil or soil particles, following the 120 day rule is a reasonable application of the
above criteria.

3.3.2 Composting

Next to crop rotation, composting is one of the most important tools an organic farmers uses
to manage the soil and enhance fertility. For this reason, the process is described in some
detail. Composting is the controlled aerobic biological decomposition of organic matter into
biologically active humus as a result of intense microbial activity (Jones & Martin, 2003).
Composting is a natural process, which is accelerated by mixing organic waste with other
ingredients in a manner that optimises microbial growth. During composting, micro-
organisms use the organic matter as a food source, producing heat, carbon dioxide, water
vapour, and humus as a result of their activity. Application of compost to the soil promotes
good soil structure, improves water and nutrient holding capacity, enhances soil microbial
activity and helps control erosion. Finished compost typically consists of 60% humus.
Composting stabilises the N in raw manure, thereby reducing N losses. Nutrients from
compost are released slowly and steadily for plant use throughout the season. Composting
also reduces the bulk and mass of the material, reducing transportation costs.

Effective composting requires that the initial compost mix have:
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A balanced source of energy (carbon) and nutrients (primarily nitrogen), typically with a
carbon-to-nitrogen (C:N) ratio of 20:1 to 40:1.

Sufficient moisture, typically 40% to 60%.
Sufficient oxygen for an aerobic environment, typically 5% or greater.
A pH in the range of 6 to 8.

Compost Microbes

The active microbes in compost are predominantly bacteria, actinomycetes and fungi. Most
of the microbes that break down organic matter into compost are aerobic. Consequently,
presence of oxygen is important for effective composting. The microbes in the compost live
in water films that adhere to the organic matter. Sufficient moisture in the compost must
therefore be maintained to ensure their survival. If the moisture water content is too low, the
microbes will die. If the moisture content is too high, oxygen is excluded from the system
creating anaerobic conditions, which is detrimental to the composting process.

Fungi penetrate throughout the composting material and decompose the more persistent
organic matter fractions, such as lignins and cellulose. Fungal hyphae® physically stabilise
the compost into small aggregates, providing the compost with improved aeration and
drainage. Ecologically, fungi play a vital role in breakdown of dead plant materials.

Bacteria are the most numerous biological component of compost, which can often exceed 1
billion micro-organisms per gram Bacteria (with the exception of actinomycetes) do not
contribute as much to the overall microbiological mass as fungi because of their relatively
small size. Bacteria are typically associated with the consumption of easily degraded organic
matter. They are the dominant population throughout the entire composting process,
whereas the actinomycetes and fungi typically proliferate in the later stages.

Actinomycetes are visually similar to fungi in that they have networks of individual cells that
form filaments or strands, but are actually a type of bacteria. These filaments allow for a
colony of actinomycetes to spread throughout a compost pile, where they are typically
associated with the degradation of the more recalcitrant compounds. Actinomycetes number
between 0.1 and 10 million propagules per gram of soil. Their filaments contribute to the
formation of the stable organic aggregates typical of finished compost. Actinomycetes are
tolerant of lower moisture conditions than other bacteria and are responsible for the release
of geosmin, a chemical associated with the typically musty, earthy smell of compost (CIWB,
2001; Rees, 2007; Soil Association, 2007).

The Composting Process

Composting occurs in a sequence of three distinct stages, where the type and number of
microbes are affected by changes in temperature and nutrient availability. Temperature is a
key determinant of the rate at which material is broken down and the type of microbes that

8 Root-like structures that penetrate through tlile so
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facilitate the process in each stage. At temperatures of 10-40°, mesopilic bacteria dominate
and break down

Initial stage

In the process of building the compost pile, the feedstock is exposed to microbes which
occur naturally in the surrounding environment. In the initial stage, mesophilic bacteria
(bacterial whose optimal temperature range is 10-40° C) decompose (oxidise) easily
digestible sugars, proteins, fats and starches. These bacteria multiply rapidly, releasing heat
from the easily digested compounds. The release of heat from breakdown and the high
insulating properties of the compost pile results in a rapid increase of temperature in the pile.
Within hours, the temperature can increase to above 40° C

Active stage

Above temperatures of 40° C, thermophilic bacteria (“heat loving” bacteria whose optimal
temperature range is 40 — 70° C) dominate the microbial community. The active stage is
typically the stage where most of the organic matter is converted into carbon dioxide and
humus. The micro-organism population grows rapidly and the rate of decomposition in the
pile is fast, due to the high rate of chemical and biological reactions associated with the high
temperature. The thermophilic population continues generating heat by decomposing the
remaining organic matter. A number of important processes occur during this stage, which
are of significance to the organic farmer:

o Pathogens such as human viruses and infectious bacteria are usually unable to
persist in such a hostile temperature environment and are destroyed.

0 Seeds of plants are rendered non-viable; the temperature in the pile denatures
enzymes and proteins required for germination.

0 Other undesirable elements, such as GM plant material and some organic
pollutants are broken down into their constituent components, rendering them
harmless.

During this stage, it is important to ensure that sufficient oxygen is available for the bacteria
to continue decomposing the organic material and generate heat. This can be achieved by
mixing or turning the pile, which also incorporates the cooler outer surface into the high
temperature zone inside the pile. In static compost piles (piles that are not turned),
incorporating layers of coarse material in into the pile will assist oxygen to enter the pile.
While static piles require less labour and energy, the outer surface is never exposed to the
high temperatures within the pile, and consequently, pathogens and weed seeds may persist
in this zone. If a pile overheats (exceeds 75°C), most microbes will be destroyed and
microbial activity will cease.

Curing stage

As the bacteria run out of easily digestible organic compounds, their activity will decrease
significantly and temperatures will return to ambient temperatures. Most of the remaining
material consists of cellulose and lignins which are not easily broken down, and humic
compounds. During this stage, the fungi and actinomycete populations dominate as they can
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break these compounds down. The curing process can vary in duration, but is usually 3 —
12 months. A longer curing period provides more assurance that the compost is free of
pathogens and phytotoxins. If the compost is incompletely cured (i.e., not stable), it
maintains a higher microbial activity, leading to increased oxygen consumption. When
unstable compost is applied in the field, it can thereby decrease the supply of oxygen
available to plant roots. As the curing stage proceeds, there is a gradual increase in the
humus fraction. Humus is the major mechanisms for the retention of nutrients (e.g., nitrogen,
phosphorus) and micronutrients (e.g., copper, zinc, iron, manganese, calcium) in the soil.
This is because of its high surface area to volume ratio, providing a large surface area for
adhesion and cohesion of water and nutrients. As a result, humic compounds are also sites
of high biological activity, including micro-organisms, protozoans, invertebrates (e.g., worms,
springtails) and plants (CIWB, 2001).

Compost is commonly perceived mainly as a source of plant nutrients, but it is the
combination of nutrients and large diversity of micro-organisms that offer significant benefits,
such as:

o Nutrient cycling — microbes facilitate the cycling of inorganic nutrients into plant
available forms.

o Disease suppression — beneficial microbes compete with pathogens for energy
and nutrients, decreasing pathogen populations. It is in “dead” or unbalanced
soils that pathogenic organisms flourish.

o0 Degradation of pollutants — properly made compost is an effective tool for
reducing organic pollutants in contaminated soils and water, including chlorinated
hydrocarbons, solvents, pesticides, and petroleum products.

o Organic material, which (1) provides food for micro-organisms, (2) holds nutrients
and water and (3) forms aggregates and increases porosity.

3.3.3 Compost and human pathogen concerns

Producing food for human consumption requires management of the production system in
manner that ensures that food is safe for human consumption. The introduction of compost
into the production system should not introduce human pathogens into the system. The
eradication of pathogens from organic wastes during composting is primarily due to:

Heat generated during the thermophilic phase of the composting process

The production of compounds toxic to pathogens, such as organic acids and ammonia
Lytic activities of enzymes produced in the compost

Microbial antagonism, such as the production of antibiotics and parasitism.

Noble et al. (2004) undertook a series of controlled tests for the presence of animal and
plant pathogens in composted materials. These included the Endohaeamorragic E. Coli,
Salmonella typhimirium and S enteriditis human bacterial pathogens. These pathogens were
introduced into the compost at much higher concentrations that would naturally occur. After
one hour at 55°C, these pathogens were not detectable. They results of the study indicated
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that green compost would not be a significant risk for the spread of most bacterial diseases.
Jones & Martin (2003) found that the risk of human pathogens in compost was mostly
theoretical. They found that most pathogens were inactivated by the composting process
where a residence time 3 days with a temperature greater than 55°C occurred. It was found
that if inefficient compost making procedures were used, there was a danger that E coli and
Salmonella species may survive. This highlights the importance of proper and effective
compost making practices. Noble & Roberts (2003) found that temperatures of 55°C were
sufficient to eliminate most plant pathogens, but that systems where composts were not
turned may allow pathogens in the cooler outer layer to survive.

This indicates that there are limited risks associated with human pathogens in compost.
However, the composting process must be effective and properly managed to ensure the
composting process results in thermophilic conditions through the management of aeration,
moisture and the C:N ratio. It is furthermore important that all parts of the compost are
exposed to the high temperature zone within the compost.

3.4 Opportunities for Biotechnology

The use of biological cycles and ecosystems is the basis of organic farming, however
conventional farming methods, climate change and the ever reducing areas available for
agricultural production requires that biological cycles be enhance and stimulated to restore
the natural balance.

Many opportunities exist in organic farming for the research, development and application of
biotechnology. Opportunities range from the use of earthworm in waste management to the
application of Bacillus thuringensis (Bt) spray to control insects. However the development of
commercial products requires much research into developing products which are reliable, of
a uniform quality and efficacy and have the required shelf-life. This requires a large
investment into research and development programmes. It is also necessary to understand
the long term impact of certain biotechnology uses, such as Bt sprays, and other sail
amendments, such as effective micro-organisms, which may introduce foreign micro-
organisms into the system.
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4 REGULATORY AND TRADE ENVIRONMENT

4.1 Development and Establishment of Organic Certif  ication and
Accreditation

4.1.1 History

Based on the definition and principles of organic agriculture, there was a need to establish
what organic farming systems meant in practice. Consequently, standards were required to
ensure that organic production and processing systems uphold the definition of organic
farming. Organic standards detail the minimum requirements of the farming system in order
to ensure that the definition of organic farming is upheld (FAO, 1998).

Organic certification is a process by which producers and retailers of organic agricultural
products, including farmers, seed suppliers, food processors and restaurants can be
certified. The process is intended to assure quality, to assist organic producers in identifying
suppliers of products approved for organic operations and to provide consumers with
assurance that the goods have been produced organically.

In the 1960s the organic sector consisted mostly of small independent farms selling to the
local market. Organic ‘certification’ was a matter of trust, dependent on the relationship
between the farmer and consumer. In the late 1970s, organic certification programs started
to develop. The need for certification arose out of the recognition that the term ‘natural’ had
lost its meaning in the marketplace and producers and consumers were concerned that the
term ‘organic’ would end up with a similar fate. In the 1980s, private organisations,
comprised mostly of farmers, developed standards for production, inspection and
certification. Many governments took over this task in the 1990s (Willer & Yussefi, 2004).

The number of certification bodies has continued to grow and in 2003, the Organic
Certification Directory published by Grolink (2003), listed 364 bodies offering organic
certification services. By 2007, this had increased to 468 (Grolink, 2007). The majority of
these organisations are found within the developed countries of the European Union, USA,
Japan, Canada and Brazil. Many of these certification bodies offer their services in
developing countries. Africa has only 7 home-based certification organisations and Asia has
just 13, outside of Japan. In total, only 57 countries have a home-based certification body
(Willer & Yussefi, 2004). South Africa has no home-based certification body but there are 9
bodies that provide certification services in South Africa. Five of these have offices in South
Africa. Four certify a few farms in South Africa, but have no offices in the country (see
section 7 for more detail).

4.1.2 Certification and Labelling

To ensure that the minimum standards are upheld, independent third party assessments are
required to ensure that the farming system adheres to the given standards. Consequently
producers have to be certified in order to indicate that they are adhering to minimum
standards established for organic production (FAO, 1998).
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The main definitions associated with certification are as follows (Institute of Natural
Resources, 2006):

Accreditation - The procedure by which an authoritative body gives formal recognition
that a body or person is competent to carry out specific tasks. In a certification system,
an accreditation body will accredit, or approve, a certification body as competent to carry
out certification.

Certification Body - A body that is responsible for verifying that a product sold or labelled
as a certified product is produced, processed, prepared, handled, and traded according
to the certification standards. Certification bodies should be impartial third parties with
necessary technical competence in certification.

Certification - A procedure through which recognised (or accredited) certification bodies
provide written or equivalent assurance that a product conforms to certain principles,
criteria or standards.

Certification systems generally comprise two key components:

A set of principles (usually in the form of a code of conduct), criteria, standards and
guidelines against which a product is certified.

A reporting or monitoring mechanism that assures the product has been produced
according to the certification principles.

4.1.3 Organic Labelling

What is the difference between certification and labelling? Certification means that a given
product or company has been checked by an independent third party for meeting a given set
of standards. Most certification systems will also use labelling as a tool to help consumers
recognise products that meet certification standards. A label however is not necessarily
backed up by an accredited certification process. Green labelling or eco-labelling is generally
focussed on smaller producer groups who supply directly, or through a very short value
chain, to discerning end consumers. Labelling in this case may be misused but despite lack
of formal certification, there is generally a high set of standards that are applied before such
labelling can be approved to the producer/supplier (Institute of Natural Resources, 2006).

Organic certification makes labelling with the word “organic” possible. Organic producers,
processors and suppliers must be certified in order to use the word ‘organic’ on their product.
In many countries, the term is legally recognised and is governed by trading standards
legislation (About Organics Website). Labelling requirements do vary between countries, but
are generally supported by strict legislative requirements to ensure consumer confidence
and assist with branding of products.

4.1.4 Institutional and Legislative Arrangements Re  lated to Certification

Standardisation, Accreditation and Certification

International Organisation for Standardisation (ISO )

The International Organisation for Standardisation (ISO), a non-governmental organisation,
is the world’s largest developer of standards consisting of a network of national standards
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bodies from more than 150 countries (International Organisation for Standardisation (ISO)
Website). Established in 1947, ISO aims to facilitate international exchange of goods and
services and to develop cooperation in the spheres of intellectual, scientific, technological
and economic activity.

The 1SO has a set of guides as well as a set of standards. The guides are systems or
standards to which a certification body or accreditation body must adhere, while the
standards refer to systems and processes that need to be adhered to in order to be certified
as compliant to a given standard. The 1ISO Guides for accreditation are:

0 ISO Guide 58: General Requirements for Laboratory and inspection body
accreditation

0 ISO Guide 61: General Requirements for Assessment and Accreditation of
Certification/Registration Bodies.

The guides for a certification bodies are:

0 ISO Guide 62: General Requirements of Bodies Operating Quality Management
Systems

o ISO Guide 65: General Requirements for Bodies Operating Product Certification
Systems

0 ISO Guide 66: General Requirements for Bodies Operating Environmental
Management Systems.

ISO Guide 65 is of relevance to the organics sector, in terms of organic certification and may
be described as follows:

“ISO Guide 65 specifies general requirements that a third-party operating a product or
service certification system shall meet if it is to be recognised as competent and
reliable. Adherence to the ISO Guide 65 Program ensures that the certification body
operates a third-party certification system in a consistent and reliable manner.” (USDA,
Undated).

ISO does not itself publish standards for organic production, however many countries make
use of ISO Guide 65 for the accreditation of certification bodies. A certification body
therefore should be ISO 65 compliant to operate a product certification system, such as
organic certification.

The International Accreditation Forum

The International Accreditation Forum, Inc. (IAF) is the world association of Conformity
Assessment Accreditation Bodies. The purpose of IAF is to ensure that its accreditation body
members only accredit competent bodies and to establish mutual recognition arrangements,
known as Multilateral Recognition Arrangements (MLA), between its members.

Accreditation body membership of IAF is open to organisations that accredit bodies for
certification/registration of management systems, products, services, personnel or similar
programmes of conformity assessment. It has programmes in place to ensure certification
bodies are competent and ensure the consistent application of conformity standards
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Through the MLAs, the IAF aims to provide assurance of the equivalence of the operation of
certification/registration bodies in those countries with accreditation bodies that are IAF MLA
members (IAF website).

South African National Accreditation System

Most countries have a national accreditation system that has membership with IAF. The
South African National Accreditation System (SANAS) is the National Accreditation Body
that provides accreditation that an organisation is competent to perform specific tasks in
South Africa. SANAS accreditation covers Laboratories, Certification Bodies, Inspection
Bodies, Proficiency Testing Scheme Providers and Good Laboratory Practice (GLP) test
facilities.

SANAS provides accreditation of Certification bodies to ISO Guide 65 (and the IAF
interpretation thereof), and includes accreditation for organic certification. Inspection Bodies
are accredited to ISO/IEC/17020 standards. (SANAS Website)

In effect, SANAS is a body that provides assessment and accreditation to conformity
assessment bodies, such as organic certification bodies in South Africa. The National
Department of Agriculture has officially recognised SANAS as the authority for the regulatory
scope covered by the Department of Agriculture, which has significance when South African
National Organic Standards are promulgated (see section 4.4.1).

The role of other certification systems, such as ISO 58 is also of relevance to the testing of
foods for the presence of toxic substances, pathogens and Genetically Modified foodstuffs.
Organic regulations do not supersede existing legislation and therefore organically produced
goods must comply with food safety and other legislative requirements. The presence of
genetically modified organisms in organic produce is prohibited and consequently the use of
certified laboratories to test for the presence of these is also relevant, particularly for export
produce where stringent tests may be applied in destination countries for the presence of
GM organisms.

Certification Bodies

Certification bodies usually provide certification for a range of products or processes. Some
certification bodies, such as the SGS Group, certify for a range of standards including
organic standards. Others provide certification only for organic standards. Because many
countries have their own organic standards, and within countries, some organisations have
private standards, a certification body will usually certify for a range of different organic
standards, such as EU 2092, USDA NOP, JAS as well as private standards, such as
Naturland or Soil Assaociation. A certification body has to be separately accredited for each
standard to which it certifies. In South Africa, a certification body does not have to be
accredited by SANAS, but should be accredited to ISO 65 or equivalent. This is usually
checked by an accreditation body that operates in the country or region to which organic
produce is exported. For example, if a certification body operating in South Africa provided
certification services to the USDA NOP and the EU 2092 standards, the certification body
would need to follow the relevant approval and accreditation conditions of the standards of
the country / region for which it is certifying.
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International Standards and Requlations

Organic certification is based on standards. Standards are used, in part, to establish an
agreement within organic agriculture about what an "organic" claim on a product means.
Regional groups of farmers and supporters began developing standards as early as the
1940s. The organic market is comprised of numerous private sector standards and
government regulations and two international standards for organic agriculture, IFOAM and
The Codex Alimentarius (commonly known as “Codex”). These are outlined below.

IFOAM Standards

The basic standards for organic production were first published in 1980 by the International
Federation of Organic Agriculture Movements (IFOAM). IFOAM identified the need for
standards harmonisation to facilitate international trade. The IFOAM Basic Standards (IBS)
provide the framework (i.e. “standards for standards”) for certification bodies and standard-
setting organisations worldwide to develop their own certification standards which are more
detailed and take local conditions into consideration (Organic Europe website). The IFOAM
standards form the basis for the European Union Standards which were initially developed
using the IFOAM Basic Standards framework. The South African organic standards have
also been based on the IBS framework and the European Union standards.

The Codex Alimentarius

The Codex Alimentarius Commission was created in 1963 to develop food standards,
guidelines and codes of practice (Codex Alimentarius website). The Codex is a joint FAO
and WHO Food Standards Programme initiative. The program objectives include protecting
consumer health and facilitating fair trade in food through the harmonisation of food
standards. Two committees of the Codex Commission, the Committee on Food Labelling
and the Committee on Food Import and Export Inspection and Certification Systems, are
responsible for developing guidelines on the production and certification of organic products
(Sawyer, Undated). The requirements in these Codex Guidelines are in line with IFOAM
Basic Standards and the EU Regulations for Organic Food (Willer & Yussefi, 2004).
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Regional and National Reqgulations

European Union Standards

The basic framework for the European Union’s organic standards were created by the
Council Regulation N0.2092/91 which was published on the 24 June 1991, commonly known
as ‘EU 2092’ (European Action Plan for Organic Food and Farming). EC Reg. 2092/91
required that from 1 January 1993, all fresh and processed produce from plant origin, must
meet the requirements set out in the regulation. The majority of EU countries have
designated a single government body to act as the Competent Authority, undertaking
inspections and certifications under the Regulation (Lampkin et al., 1999; Anon, 2004).
These standards are being revised (see section4.3.6)

United States standards

In 1990, as part of a larger law governing USDA programs from 1990 to 1996, Congress
passed the Organics Food Production Act (OFPA) (Rawson, 2006). The Act authorised the
formation of the National Organic Program (NOP) to create standards for producers and
processors of organic food. The regulations under the OFPA set minimum uniform standards
for organic production (Rawson, 2006).

Australian standards

The Organic Certification Program in Australia functions under the legal framework provided
by the Export Control Act of 1982 and the Export Control Orders of 1997. These Acts require
every person who produces or manufactures organic produce for export to be certified.
Certification of products for the domestic market is optional, but is controlled, in part, by the
national Trade Practices Act of 1974 and state laws that afford legal protection against
misleading and deceptive practices (Australian Government Department of Agriculture,
Forestry and Fisheries, 2004). Australia, one of the first countries to publish national organic
standards, did so in 1992 when the Organic Product Advisory Council (OPAC) published
The National Standards for Organic and Biodynamic Produce (Sawyer, Undated). The
Standards provide guidelines for labelling of organic and biodynamic products.

Japanese standards

In April 2001, the Japanese government implemented new regulations for plant-based
products which required that all organic products carry the mark of the Japanese Agricultural
Standard. The regulations also required that certification bodies become Registered
Certification Organisations under the Ministry of Agriculture, Forestry and Fisheries (Sawyer,
Undated).

Private Standards

In many countries in the EU, private organisations had already formulated their own
standards and labelling schemes prior to the implementation of national regulations. These
standards were mostly guiding principles rather than detailed production and processing
standards but were trusted by many consumers. The implementation of national regulations
forced private standards to comply with them. Private standards determined the basic
content of the IFOAM Basic Standards (Willer & Yussefi, 2004).
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Certification around the Globe

Specific requirements for certification vary between countries but generally include a set of
production standards for growing, storage, packaging and shipping.

United Kingdom

Organic certification in the United Kingdom (UK) is handled by various organisations. The
largest of these is the Soil Association which certifies approximately 70% of organic food
produced in the UK. The Soil Association operates its own set of standards which are stricter
than those prescribed by the United Kingdom Register of Organic Food Standards
(UKROFS) (The Natural Collection website). UKROFS is the government authority
responsible for the approval and supervision of organic certification bodies. Other UK
certification bodies include The Organic Food Federation (OFF); Organic Farmers and
Growers Ltd (OF&G); Demeter (BDAA); The Irish Organic Farmers and Growers (IOFGA)
and The Scottish Organic Producers Association (SOPA).

United States of America

In the USA, California Certified Organic Farmers, founded in 1973, was one of the first
organisations to carry out organic certification (California Certified Organic Farmers (CCOF)
website). Certification is now handled by the state, private and non-profit organisations which
have been approved by the US Department of Agriculture (USDA). The USDA may accredit
any organisation or person who complies with their National Organic Program (NOP). To
receive or maintain organic certification, the NOP requires that a current organic system plan
is in place, applicable records are maintained and regular site inspections are permitted.
Since the establishment of the NOP in 2002, all agricultural products sold, labelled or
represented in the US must be certified by a USDA accredited certifying agent (Sawyer,
Undated). The largest organic certification body in the US is Quality Assurance International
(QAI), a private US corporation with a partner in Japan (Wikipedia - The Free Encyclopaedia
Website).

Japan

In Japan, certification bodies are required to be registered under the Ministry of Agriculture,
Forestry and Fisheries. In order to qualify as a certifier, a certain level of education in a
particular field must have been achieved. Certification is then granted for each individual
field rather than the farm as a whole. Registered Certification Officers (RCOs) are required
to educate farm managers on certification and inspection processes and may certify process
managers, manufacturers, sub-dividers and importers. Foreign bodies may become RCOs
provided they have negotiated equivalency with Japan (Kristiansen et al., 2006).

Australia

In Australia, organic certification is overseen by The Australian Quarantine and Inspection
Service (AQIS), which is a division of the department of Agriculture, Fisheries and Forestry
Australia (Madge, 2005). AQIS is the default certification organisation as government only
becomes involved with organic certification at export. There are no domestic standards for
organic produce and no system for monitoring the labelling of organic produce sold within
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Australia. Currently, private inspection bodies submit their own private standards or ‘Quality
Management Manual' to AQIS who ensure that these comply with the minimum
requirements of the national standards. If AQIS approve these standards, then the
inspection agency receives an “Approved Certifying Organisation Certificate” and is
registered as an “Approved Certifying Organisation” (Sawyer, Undated). In 2006, there were
seven AQIS-approved certifying organisations authorised to issue Organic Produce
Certificates and in 2004 there were 2345 certified operators (Wikipedia - The Free
Encyclopaedia Website)

Africa

In 2002, few certification organisations existed in Africa and African organic products for
export were certified by European or American certification organisations. Consequently
certification costs were high and procedures poorly adapted to local conditions. Lack of local
certification capacity is viewed as a major obstacle in the development of the organic sector
of developing countries. Rundgren & Lustig (2002) found that there were a few countries in
Africa with comparatively strong organic sectors (South Africa, Tanzania, Uganda, Zambia,
Zimbabwe), while some had small, but developing organic sectors (Ethiopia, Kenya,
Madagascar, Mozambique). At the time of the study, no local certification bodies were found,
but a number of countries with well developed sectors had 2 — 4 foreign certification bodies.
Notably, South Africa was the only country to have an active local certification body (Afrisco)
active and the largest number of foreign certification bodies (six).

4.1.5 Equivalence / Harmonisation

There are a huge number of standards and regulations for organic production. Furthermore,
many national governments are increasingly regulating their organic markets. These factors
inhibit trade and standardisation as a result of the proliferation of many different regulations
and schemes with different requirements. Consequently, governments now have to work out
bilateral agreements with each other to trade in organic produce which acts as a non-tariff
trade barrier.

There is a growing recognition that equivalence and harmonisation of standards would
reduce the administrative complexity of managing certification and make international trade
in organic produce easier. IFOAM are therefore seeking to promote harmonisation through
acting as a multilateral equivalence agency to harmonise the range of certification schemes
(Figure 4). This should negate the need for individual governments to regulate organic
standards. IFOAM's accredited certification bodies are continuously developing functional
equivalence with each other in order to streamline trade for clients. This