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Abstract

This paper summarises the findings of a recently
completed proj ect which examined the conduct of seed
regulationindevel oping countriesand produced a set
of guidelines for seed regulatory reform. The three
areas of seed regulation included in the study were:
public sector plant breeding (particularly the
management of variety testing); variety regulation
(registration, performance testing and release); and
seed quality control (seed certification and seed
testing). Adjustment to seed regulatory frameworksis
necessary because of significant changes in national
seed systems. These changes include: reductions in
budget for public agricultural research; thefailure of
many seed parastatals; increasing concern about
plant genetic diversity; pressure for the establishment
of plant variety protection; the increasing
contributions of commercial seed enterprises, and the
emergence of innovative local level variety
development and seed production initiatives.

There are a variety of reasons why current public
seed regulation is unsatisfactory. It is not efficiently
organised, often uses inappropriate standards, does
not offer opportunities for farmer and seed producer
participation, and is not sufficiently transparent. At
the same time there are a number of options for
regulatory reform. In plant breeding, more emphasis
should be placed on decentralising variety testing,
breeding for particular niches, and making site
selection, trial management and analysis more
representative of farmers conditions. In variety
regulation, simpler registration procedures are
required, and the demands of plant variety protection
should not beallowed to biasor limit the devel opment
and use of public and farmer varieties. Variety
performance testing for release should be made more

flexible. In seed quality control, standards should be
re-examined for their relevanceto particular farming
conditions, and much of the responsibility for
monitoring seed quality should be passed to seed
producers and merchants, accompanied by well-
defined public  oversight and  enforcement
mechanisms.
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Alternatives for Seed ReguIanry Reform:
An Analysis of Variety Testing, Variety Regulation
and Seed Quality Control

Robert Tripp, Nids Louwaars, W. Joost van der Burg, D.S. Virk,
and JR. Witcombe ' '

1 Introduction
National seed systems in developing countries are
undergoing significant change. The role of the public
sector is being re-examined, and what were once
virtud public monopolies in plant breeding, seed
production and seed marketing are now being
challenged by a range of commercia and voluntary
aternatives. These changes are necessitating serious
reconsideration of seed policy and national seed
regulatory frameworks. This paper summarises the
conclusions of a comprehensive study of national seed
regulatory frameworks and presents an analysis of
options for seed regulatory reform.

The project has been managed by the Overseas
Development Ingtitute (ODI) and the Centre for Arid
Zone Studies (CAZS), Univerdty of Wdes, Bangor. The
project was funded by the UK Overseas Devel opment
Adminigtration (ODA) Natura Resources Palicy
Research Programme. Additional funding for a study
in Nepa was provided by ODA's Southeast Ada
Development Divison (SEADD). The project has
included the following components:

* A literature review on the conduct of national seed
regulation (Tripp, 1995).

» A fird phase study in India that included an in-
depth examination of seed regulation in three tates
(Gujarat, Madhya Pradesh and Rgasthan) and an
exceptionally thorough anadyss of plant breeding
data a the nationa leve (Virk, Packwood and
Witcombe, 1996; ICAR, forthcoming).

» A dudy of seed regulation in Nepa (Joshi, 1995;
Rajbhandary, 1994; Sthapit, 1995).

» A series of case studies in five additiona countries
(Bolivia, Kenya, Zimbabwe, Pakistan, and the
Philippines). The case studies were managed by
loca consultants and addressed issues in the
management of plant breeding, variety release, and
seed quality control.

» A workshop, held in London in May 1996, during
" which 35 experts on various aspects of seed

regulation reviewed the tentative conclusions of the

project and discussed the advantages and
disadvantages of a series of regulatory options.

* A summary of the status of national seed regulation
and a presentation of strategies for seed regulatory
reform (Tripp, forthcoming). Much. of the materia
for this Network Paper has been abgtracted from
this source.

This paper is organised as follows. The next section
presents a brief description of the most relevant
characteristics of change in national seed systems and

the implications for regulation. This is followed by a
summary of the problems with current seed regulatory
frameworks. A brief andysis of the nature of
regulation and regulatory reform is then presented.
The mgor part of the paper examines options for seed
regulatory reform and the find section presents
conclusions relevant to the management of national
seed poalicy.

2 Changes in national seed systems

The elements of national seed systems

The three dements of national seed systems that are
most relevant to an analysis of seed regulation are
plant breeding, seed production, and seed distribution.

Plant breeding

In most developing countries plant breeding has
traditionally been in the hands of government
agricultural research ingtitutes. These ingtitutes usually
have established commodity research programmes for
the country's most important food and industria
crops. Often they are dso members of international
networks of germplasm exchange and variety testing,
most notably those managed by the internationa
agricultura research centres that are included in the
Conaultative Group on International Agricultura
Research (CGIAR).

National agricultural  research indtitutes have
experienced variable success in breeding new crop
varieties. The varieties of rice and wheat that ushered
in the Green Revolution are a product of this system,
and there are a number of success stories for other
crops as well. However, such ingtitutes have received
considerable criticiam for paying insufficient attention
to the crops and conditions of farmers in more
margind areas. The efficiency of public plant breeding
for more favoured areas is dso being questioned as
policy-makers debate the appropriate level of support
for agricultural research in an era of declining public
budgets.

At the same time, there is increasing pressure from
commercid plant breeding establishments for greater
access to devel oping country markets. Many countries
dlow seed import for crops such as vegetables and
certain cash crops, but policies have often restricted
private sector plant breeding for maor food crops.
This is, though, beginning to change; a number of
countries are now beginning to permit both

1
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multinational seed companies and loca enterprises to
offer thelr varieties for sde However, the
establishment of local plant breeding capacity requires
a considerable investment, and only countries that
have a strong tradition of plant breeding and large
markets are likely to offer immediate opportunities for
domestic plant breeding enterprises. The high
investment requirements aso mean that commercia
plant breeding will concentrate primarily on crop
varieties for which there is strong and continual
demand; the principa example is hybrid varieties
whose seed must be purchased each season.

Of equal interest are the growing number of
endeavours that attempt to develop community-level
capacity for varietal selection and aim to promote the
increased use and enhancement of loca crop varieties
and landraces. Some of these projects are motivated
by the perception that local varietal improvement will
be more likely to address the needs of resource-poor
farmers than will the efforts of conventional plant
breeding. There are dso many efforts to explore more
active collaboration between famers and public
agricultura scientigts in participatory plant breeding.

Seed production

Until recently seed production too has been controlled
by the public sector in most developing countries. In
many cases large, parastatal seed companies have
been established to produce seed of plant varieties
developed by public research indtitutes. But the
mgority of public seed companies are not efficient
and many are being closed, sold dff, or restructured in
an effort to make them more competitive.

Overdl, it is very difficult to defend a public sector
monopoly in seed production, and many countries
have dtered their policies to dlow for more
participation from private seed enterprises. Economies
of scae are not as evident in seed production as in
many other industries, and there are possibilities for a
range of different seed operations to coexist. Smadll,
locd companies can serve particular niches, for
instance. Such companies may hot have their own
breeding capacity, but can produce seed of varieties
developed by the public sector. In many countries,
multinational seed companies are aso beginning to
offer their own varieties for sale.

Locd level seed production projects have aso
proliferated over the past decade, the mgority being
initiated by voluntary agencies (Cromwdll et al., 1993).
Some of these have focused on increasing the
avalability of seed of public varieties by establishing
locd seed multiplication capacity. Others have
attempted to develop sustainable smal-scae seed
production enterprises to address loca needs.

Seed distribution
In many developing countries, seed distribution and

sde has been managed by parastatal seed companies,
their agents (such as cooperatives or farmers unions),
or public input distribution enterprises. A great deal of
seed has dso been distributed through public
extension systems and rural development
programmes. This dtuation is, however, changing
rapidly, as more responsibility for seed distribution is
left to private merchants. There are adso cases of
cooperatives becoming directly involved in seed
production and sde to their members and other
farmers.

Changes in the nature of seed
regulation

The precise nature of the changes in nationa seed
systems varies from country to country. However, the
general decline in support for public sector plant
breeding, and particularly for public seed production
and distribution, coupled with the rise of commercid
and voluntary aternatives in many countries, imply
the need for a careful examination of the adequacy of
current seed regulatory frameworks.

As long as national seed systems are dominated by
the public sector, seed regulation is farly
draghtforward. Figure 1 summarises the seed
regulatory responghilities that until recently were
common to most developing countries. In this
scenario, plant breeding isthe exclusve domain of the
government research ingtitutes, the priorities of which
reflect national agriculturad policies. The plant
breeding procedures of these indtitutes are designed to
move breeding materials through a well-ordered
progression of trids, sdlection is based primarily on
yield performance and approval criteria are established
by the indtitutes themselves. The release of new
varieties is in the hands of a committee of public
sector scientists and other agricultura officids.

When a variety is released, seed production
becomes the responsibility of a public seed enterprise.
The public seed certification service is usualy in
charge of monitoring seed production and regulating
seed quality during production and at the point of
sale.

The lagt step in figure 1 represents the ddivery of
seed to farmers. The assumption has often been that
farmers are progressing along a 'modernising' path
that sees them using recommended production
practices and participating in uniform markets; this in
turn judifies plant breeders producing an increasingly
homogeneous product. Plant breeding strategies
therefore tend to be based on breeding for wide
adaptability and selecting materials under favourable
crop management conditions.

Although figure 1 necessarily dmplifies the
regulation of national seed systems dominated by
public sector organisations, it farly represents the
relative lack of complexity that has characterised seed
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regulation management until recently. A smilaly
smplified outline of current regulatory chalenges is
presented in figure 2. The increased complexity is
evident.

Public sector plant breeders are under increasing
pressure to define their targets and demonstrate
impact. In addition, the public sector must think more
caefully about its divison of labour with both
commercid plant breeding and community level
efforts. These factors necessitate reconsideration of the
management of public plant breeding. If the plant
breeding process is to be reorganised, procedures for
variety regulation must dso be reconsidered. Vaiey
release is no longer an internal question for public
sector research; plant breeding that complements or
competes with the public sector system requires
equitable variety approval procedures. Growing
recognition of the diversity of farmers needs cdls into
guestion the vdidity of standard performance testing
as a prerequisite for variety approval. Current testing
procedures rely too heavily on narrow yield criteria
and often eliminate varieties that would be useful for
farmers.

In addition, seed regulatory systems must come to
terms with the demands for plant variety protection
(PVP). The recently concluded GATT negotiations
require countries which join the World Trade
Organisation (WTO) to provide some type of

intellectua property protection for crop varieties. This
is an important issue which has commanded
considerable space in the popular press. Thefollowing
discusson of seed regulatory reform includes an
examination of the debate, but dso attempts to place
it in proper context. This andyss is based on the
belief that countries will not be able to develop a
coherent response to the challenge of PVP until they
address the more conventiona seed regulatory issues
that are the focus of this study. In addition, the reform
of current seed regulations can have an immediate
impact on farmers access to an expanded range of
crop varieties and seed, while PVP will initidly affect
only the most commercial elements of national seed
systems. Thus, while acknowledging the importance
of the PVP debate, our discussion urges attention to
some of the more neglected, but crucialy important,
aspects of seed regulatory frameworks.

A further aspect of regulation is qudity control
within seed production, which itsdf is becoming even
more complex as the number of production options
increases. In mogt countries, goverriment certification
sarvices are dready stretched beyond their capacity. A
solution must therefore be sought that reconciles
declining public budgets with the growth and
decentrdisation of seed production. Opportunities for
expanding the range of seed production and
distribution channels must be supported by innovative

Figure 1. The past scenario: The regulation of public seed production

BREEDING VARIETY SEED QUALITY
STRATEGIES REGULATION CONTROL
Regulation Standard plant breeding Veriety refease Seed certification
protocols committee service
Public or Farmers
. Pubiic plant cooperative encouraged
Activity braeding seed to adopt
production ‘modern’
practices
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Figure 2. The cutrent scenario: The regulation of national seed systems

Regulation |- Veristal criteria

- Site selection

- Farmer participation

- Institutional collaboration

Activity Plant breeding

- Performance testing

BREEDING VARIETY SEED QUALITY
STRATEGIES REGULATION CONTROL
- Agricultural research policy - Variaty registration - Certification of genetic

burity

- National research
institutes

- Universitias

- Local commercial
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= Multinational
cempanies

- Community-level

- Community and
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production

- Plant variety protection - Seed quality testing
- Import rules - Monftoring seed sale
- Populanisation
Sead Production Farmers
- Logal commercial seed
companies Farmers In a wide
- Multinational seed '@7 range of environments
companies ' and with varying
- Public seed companies » production,
- Cooperatives subsistence and

marketing requirements

yariety improvement

mechanisms for seed quadity control that ensure
adequate standards without jeopardising prospects for
- diversfication.

In summary, seed regulatory reform addresses the
guestions of how public sector plant breeding is to be
organised, how new crop varieties are to be approved
for use, and how seed qudity is to be controlled.
These are crucid issues for dl nationa seed systems.
Before looking at some of the options available for
regulatory reform, we review the principal problems
that affect the ability of current regulatory frameworks
to address these challenges.

3 Problems with current seed
regulatory frameworks

For ease of anadysis, we have divided seed regulatory

frameworks into three areas. (i) the organisation of
public plant breeding; (ii) the management of crop
variety regulation; and (iii) the management of seed
qudlity control. This sectionwill briefly introduce each
of these areas and summarise the problems with
current regulatory structures. Following a brief review

of the nature of regulation and regulatory reform
(Section 4), we shdl return to each of the areasin turn
to examine concrete possibilities for regulatory reform
(Section 5).

Public plant breeding

Public plant breeding policies require urgent attention.
The resources available for investment in public
agricultura research in most countries are stagnant or
declining. This makes it critica that public research
inditutes improve their capacity to identify ther
targets and demonstrate impact. They must also define
their role visavis commercid agricultural research,
specifying comparative advantages and identifying
complementarities. In addition, they must increase
their capacity to collaborate with community level
operations involved in variety selection and in-situ
germplasm conservation.

The aspect of public plant breeding policy that
most dfects the conduct of seed regulation is the
management of variety testing systems; this is the
focus of the following discussion.
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The organisation of variety testing
All plant breeding organisations feature a system of
multilocational tridls arranged in stages. These
progress from the identification of promising early-
generation materials, to the devel opment of advanced-
generation products that are tested under standard
conditions, to the find identification of varieties that
are proposed for officid release. The organisation of
this varigty testing system is strongly influenced by the
offidd requirements for variety release. Although the
organisation of public plant breeding programmes is
not drictly part of the seed regulatory system, the
interactions between breeding strategies and variety
regulation are so strong that the former must be
included in any anaysis of seed regulatory reform.
The organisation of variety testing varies by
country. In some countries a single agricultura
research ingtitute is charged with coordinating variety
testing for mgor crops. Where there are severa plant
breeding entities, there is often a coordinated variety
testing system. In India, for instance, plant breeding is
carried out by a network of research ingtitutes under
the Indian Council of Agriculturd Research (ICAR) and
by sate agricultural universities. Vaigy testing for
maor crops is conducted by ICAR through a series of
All-India Coordinated Crop Improvement Programmes
(AICCIP9 that manage a nationwide testing scheme.
Sate levd variety testing is dso done under the
management of the state agricultural universities.

Problems with the management of public

variety testing

Box 1 summarises the mgor problems - related to

effidency, the use of improper standards, inadequate

participation, and lack of transparency - that have
been identified with public variety testing systems.

This section provides further explanations.

» Frequency of variety replacement. The frequency
with which farmers replace older public varieties
with newer ones is a measure of the success of
plant breeding and varietd testing systems. When
farmers continue to use older varieties, there are
three possible explanations. (i) public plant
breeding and variety testing are not producing
superior, new varieties; (ii) the variety release
regulations inhibit farmers access to new varieties,
or (iii) there is inadequate popularisation of new
varieties by seed producers and extension services.

One method of quantifying the rate of varieta
replacement is to calculate the average age of
varigties currently in use, weighted by the area
sown to each variety (Brennan and Byerlee, 1991).
Virk et al. (1996) used Indian data on breeder seed
indents (the quantities of breeder seed of each
variety requested by dl seed companies from the
national research system) and state level data on
certified seed production to caculate the average

Box 1. Problems with the management of variety
testing

Efficiency

Low frequency of variety replacement. Analysis of variety use
in many countries shows that the turnover rate of modern
varieties is quite low, indicating problems with the variety
testing system, variety release, or popularisation.

Uneven resource allocation to different trial stages. A large
proportion of the varieties submitted for testing do not survive
the early stages, but there is rarely an increase in plot size or
number of testing sites to balance the decreased number of
varieties in later stages.

Prolonged variety testing. Varieties can be kept in the various
stages of the testing process for six years or longer.
Inappropriate site selection. Sites for variety testing are often
chosen for convenience of access rather than representative-
ness of the major growing environments of the crop.
Inappropriate zoning. There is insufficient attention given to
targeting variety testing for different environments.

Standards

Unrepresentative trial management. The levels of trial
management (such as fertiliser application) are often much
higher than average farmer levels. Unwarranted assumptions
are made about the capacity of farmers to use higher levels of
external inputs.

Trial analysis biased against poor environments. Trial sites
with low or variable yields are likely to be eliminated from
the overall analysis.

Lack of attention to farmer-relevant variety traits. Many
varietal characteristics that are important to farmers, such as
fodder yield, earliness, and marketability, are often
overlooked in variety testing systems.

Participation

Lack of participation from related organisations. There is
little opportunity for a wider range of agricultural research
and extension organisations to participate in the design or
interpretation of the trial system. Private commercial breeders
usually have little voice, even when their varieties must be
tested before official release.

Lack of farmer participation. There are few mechanisms
through which farmers can participate in establishing priorities
or expressing preferences in the standard variety testing
system.

Transparency

Lack of coordination between national and regional testing
systems. In countries with both national and regional testing
systems there is often poor coordination between the two
levels and inadequate exchange of information between
regional authorities.

Lack of accountability and linkages. Variety testing tends to
be tightly controlled by commodity programmes and there is
insufficient accountability to other parts of the research and
extension system.

age of varieties for a number of important crops
(wheat, pearl millet, groundnut, sorghum, rice,
chickpea, and maize). In the mgority of cases the
average age of varieties in use is more than 10
years. This is higher than would be expected if
varigty testing, release and popularisation were
functioning efficiently.
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» Uneven resource allocation across trial stages. In
multi-stage variety trials, the most efficient results
can be abtained by devoting equa resources to
each stage of testing (Finney, 1958; Curnow, 1961).
This strategy requires that a constant proportion of
entries are promoted at each trid stage and that the
declining number of survivors is balanced by
increasing the intensity of assessment (ie. increasing
the plot size and/or replications devoted to each
remaining variety). A review of the organisation of
variety testing for the project's case study countries
revealed that this ided is rarely achieved. In partic-
ular, it was found that there is often a very rapid
decline in the number of lines being examined in
ealy trid stages, and that this is generdly not
compensated by a proportionate increase in the
number and size of trid dtes in later stages.

* Prolonged variety testing. It may take morethan 10
years to develop varieties that are approved to
enter the testing system. It is obvioudy, therefore,
important that as much time as possible be saved
during actual testing. In many countries, however,
avariety may be tested for six years or more before
it is proposed for release.

» Jte selection. Variety testing should be conducted
in environments that represent the maor conditions
for a crop's cultivation. However, this is achieved
less often than might be expected. Trid dte
selection is often based on adminigtrative criteria, or
is constrained by low budgets or lack of personnel.
These limitations, combined with the fact that the
total number of test Sites is often inadequate, result
in trial data which are of little relevance for
agroecological targeting.

» Environments and zones. There is a so the concern
that the strategy of breeding for wide adaptation
does not adequately address the needs of farmers
in more margina environments. It is true that
breeding for wide adaptation has been
exceptionally successful in many cases, and is one
of the foundations of the Green Revolution.
However, the practice of sdlecting varieties on the
basis of mean performance across locations results
in varieties that yield more than average in low-
yielding environments, but are not necessarily the
best varieties for those environments. In such cases
there is growing evidence that variety selection is
more effective if it is carried out directly in the
targeted environments (Simmonds, 1991; Ceccardlli
etal., 1994).

» Trial management. Not only are tria Stes often
unrepresentative of important environments, but
triad management may be very different from the
management practices of the target farmers. This is
a result of two factors. Fird, plant breeders prefer
to sdect varieties under good (and uniform)
management conditions, so triad sitesusually feature
excellent weed control, high levels of chemica

fertiliser, and often the application of other
chemica inputs. Second, many breeders make the
assumption that farmers crop management
practices will become more intense, both in
response to extension programmes and to the
attraction of growing new varieties as part of a
productive package of practices.

These assumptions are often unwarranted. The
result is that varieties are selected under
management conditions that are completely
unrepresentative  of average famer practice.
Although exact comparisons between trid site and
average farmer management may be hampered by
alack of information on typical farmer practice, one
indication of the bias is provided by examining
differences between trid mean yidds and average
yields in famers fidds. In an andysis done on
Indian data (Virk et al., 1996), comparisons of tria
yields with famyields in the same digtricts showed
sgnificant differences. The difference between the
mean yields of AICCIP pearl millet trids and those
of farmers in the didtricts in which the trids were
located was 257%; for sorghum the difference was
272%. Much of this difference can be attributed to
the higher leves of fertiliser applied to the trid
Stes.

Trial analysis. Another problem with conventional
variety testing is the fact that methods of trid
analyss contribute to additional bias against results
from marginal environments. In many cases, trid
dtes with low or variable yield results are
eliminated from the andysdis. In addition, there is
often excessve reiance on the use of the
coefficient of error variation (CV) as a measure of
trid efficiency. Trids that exceed a pre-set level are
rgjected as unsatisfactory, without any regard to the
sgnificance of differences among tria entries. Sites
in margina environments tend to produce high
CVs because yields are low, and thus data from
these dites are likely to be excluded from the cross-
dte anaysis.

Assessing farmer-relevant traits. In promoting a
vaiety from one trid dSage to the next,
overwhelming atention is given to yied
performance, while other traits of economic
importance to farmers take second place. In most
cases, varietieswith sgnificantly superior disease or
pest resistance, earliness, or improved fodder yield
or grain quality are not promoted or released unless
they dso have a higher yield. Often these traits are
not even measured during the trias, and the
assessment of traits, such as cooking quality, taste,
market acceptability, and storability, may not be
conducted until the variety has been released. This
means that many new varieties smply do not meet
farmers requirements. Such varieties exhibit low
adoption rates and represent a waste of plant
breeding resources.
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 Participation from related organisations. Mogt
national variety testing programmes are managed
by public plant breeding indtitutes, and the level of
participation from other research and extension
organisations is often very low. Extension and rura
development agencies rarely participate in trid ste
selection or in the review of trid results. In cases
where commercid plant breeders must submit their
varieties to the testing process, they rarely have a
voice in the management or interpretation of the
trias.

» Farmer participation. There is a complete absence
of farmer participation in the planning of variety
testing in most countries, and farmer input and
management is usualy not an element of early trid
stages. In some countries trids in farmers fieds are
part of the latter stages of the variety testing process
but the nature and extent of farmer involvement in
these researcher-managed trids is not well defined.
Mog often, farmers are only included in on-farm
trids at the pre-release or release stage, when it is
considered useful to expose them to new varieties
in order to promote adoption. This lack of farmer
participation is one of the most serious deficiencies
in the variety testing process and hel ps explain why
many varieties are poorly targeted and reman
unadopted.

* Regional versus national testing systems. In some
larger countries, such as India or Pakistan, both
national and regional leve variety testing systems
arein place. These supposedly help to cater to both
the concerns of wide adaptation and the
requirements of regional specificity, but there are
often conflicts in the management of the system. In
India, the centrd (nationa) variety release
committee must be notified of any state-released
varigties in order for these to qudify for
cetification. But date vaiety releases ae
dominated by materids bred by the loca
universities, and national and out-of-state releases
are rarely, if ever, considered. This means that
many excellent varieties are never tested beyond
the boundaries of the state in which they were bred
(Joshi and Witcombe, 1995). The economic
implications of this failure to share data are
exceptional. One anadysis examined the case of an
upland rice variety that was released and widdy
adopted in the Indian state of Orissa but was not
considered by other state testing authorities, despite
evidence of famer demand. Failure to test and
promote the variety in similar environments is
estimated to be responsible for losses in potential
production equivaent to aimost £200 million over
the estimated life of the variety (Balogun, 1996).

 Accountability and linkages. Accountability is not
a prominent feature of public sector variety testing
systems. Trid sysems ae edablished and
maintained with little consideration for improving

their efficdency. For instance, even if trids
conducted at a particular site have been consistently
unsatisfactory over a number of years the site often
continues to be included in the trid system. The
inclusion of other disciplines, such as socio-
economics and biometrics, is rarely considered,
athough this could stimulate positive changes in
the varietd testing system.

Variety  regulation
The organisation of variety regulation
Decisions that are made regarding the regulation of
new crop varieties play an important role in
determining the incentives for public and private plant
breeders and hence the range and types of varieties
that are avalable to farmers. There are three
procedures that need to be distinguished when
examining variety regulation: registration, performance
testing, and release.

» Variety registration involves recording sufficient
morphologica and agronomic data about a variety
so that it can be identified and distinguished from
other varieties. Vaidy registration helps limit
possible confusion in nomenclature and is aso
used for seed certification. In addition, extensive
variety registration data form part of any system of
PVP.

» Performance testing of new varieties is done to
ensure that they meet certain standards and that
they compare favourably with varieties that are
dready available. In many developing countries
performance testing is the find stage of the variety
testing sequence described in the previous section.
The results of variety testing may smply be used to
provide recommendations to farmers and to seed
producers, but in many cases they form part of the
variety release decision.

» Variety release is an offidd authorisation that
dlows seed of a particular variety to be sold or
otherwise made available. The release decision is
based on registration and/or performance testing.
The management of variety regulation varies

considerably, but in most devel oping countries public -
sector varieties, and often private varieties as well,
mugt pass through an officid release process that
includes performance testing. Release decisions are
usually made by acommittee composed of agricultural
officids, rather than any farmers or representatives of
the private sector.

Problems with variety regulation

Box 2 presents a summary of the mgjor problems with
the management of variety regulation, once again
divided into the categories of efficiency, standards,
participation, and transparency.

» Delays. The variety registration and testing process
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‘about new varieties, and farmers often have little opportunity
to learn about the varieties that have been released.

Box 2. Problems with the management of variety
regulation

Efficiency

Delays, The testing process for variety approval is often
excessively long. In addition, meetings of release committees
may not be organised in a timely manner. Overcoming such
delays could place new varieties in farmers’ hands several
years earlier.

Costs. An extensive performance testing system is expensive
o maintain and plant breeding organisations {public or
private) will have to bear the cost. Registration requirements,
especially those related ta the establishment of PVP, are akso
becoming more saphisticated and thus more costly.
Papularisation, Public sector variety release systems are not
efficiently linked to extension and seed production. Extension
agents and seed producers may have inadequate information

Standards

Standards for variely registration. The move towards more
precise characterisation of varieties means that an increasing
propottion of time will be spent on establishing varietal
distinctness, rather than on selecting for useful properties. In
addition, demands for greater varietal uniformity may threaten
attempts to enhance the useful heterogeneity of varieties,
especially for farmers in more marginal environments,
Standards for performance testing. The performance
standards for variety release are biased toward broad
adaptation and rarely acknowledge the characteristics and
growing conditions important to resource-poor farmers.
Rigidities in official performance testing also limit the release
of refevant varieties by private breeders,

Sharing data. There is insufficient attention given to using
data from other countries or regions to speed up the release
of imported varieties.

Participation

Variety release authorities are subject to professional and
political bias. In addition, they rarely allow for any
meaningful representation of private sector plant breeders,
NGOs or farmers.

Transparency

National policy on seed companies and imports. Protectionist
policies often limit the participation of foreign institutions, and
sometimes of domestic private plant breeders, in variety
development.

Uneven application of regulations. Variety release procedures
for minor crops are often poorly defined and the resulting
uncertainty is a disincentive to variety development. The
mandate and legal status of variety release authorities is
sometimes in doubt.
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is often the cause of considerable delay in variety
release. Delays can be the result of both lengthy
field testing requirements and infrequent meetings
by release authorities. The costs of delaying
farmers access to productive and useful varieties
may overwhelm any contributions that the variety
release process makes to safeguarding farmers from
inappropriate varieties.

Costs. Regigration and performance testing incur

significant costs, and it is not clear how these will
be met in the future, especialy when more
privaiely developed varieties become available.
Inadequate funding arrangements combined with
comprehensive mandatory testing present serious
disincentives to the development of independent
plant breeding capacity.

Popularisation. Variety release authorities usually
consider their task completed when a variety has
been approved. Information about new varieties is
provided to extension services and public seed
enterprises, but neither may have adequate
incentives to promote the new variety or to
organise seed production. Where commercia seed
companies operate they often have difficulty
learning about the existence of newly released
varigties, especidly in countries with large and
complex public plant breeding systems, such as
India. Extension agencies often wait until seed of a
new variety is available before they promote it,
while seed companies wait until there is evidence
of demand before initiating seed production. The
principa loser in this vicious cycle is the farmer
who is denied access to new varieties because the
rdlease sydem does not include adequate
information dissemination.

» Standards for variety registration. Regigtration

standards vary but there are increasing pressures to
require extensive morphologica characterisation of
new varieties. If varieties must be registered before
their seed is sold, and if registration requires
evidence of high uniformity, this may interfere with
plant breeding dtrategies that focus on varietd
mixtures or other heterogeneous materials that
provide adaptation and reslience in variable
growing conditions.

Much of the pressure for more sophigticated
standards for varieta characterisation comes from
the requirements of PVP, which demands
exceptionally  precise  characterisation.  The
establishment of standards for variety registration
mugt, though, be able to digtinguish between the
grict requirements of PVP systems for commercia
purposes and the vaue of a more agile approval
system that simulates variety development and
promotes genetic diversity. It will be a tragedy if
PVP is dlowed to dominate nationa seed
regulation. Amongs other things this may threaten
the bass for collaboration between public sector
plant breeding and local level variety devel opment.

» Sandards for performance testing. The discussion

of public variety testing emphasised that this is
rarely conducted using the conditions or criteria
which are of importance to many farmers. Vaiety
release decisons based on performance testing
auffer the same deficiencies. Nationa leve
peformance tets and indstence on wide
adaptability make it difficult for location-specific
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varieties to be approved. Joshi (1995), for instance,
describes an early maturing rice variety in Nepa
that proved popular with farmers who used it as a
rotation crop with vegetables but whose low yield
(related to its early maturity) made it ingligible for
offidd release. The evolving and heterogeneous
nature of farming conditions argues againgt the use
of rigid or narrow standards for performance tests
and suggests that a more open and participatory
system for variety approval is needed.

e Sharing data for variety release. Industrialised
countries that have established mandatory variety
registration and performance testing systems have
found it increasingly effective to share
responsibilities between them for carrying out tests.
In the European Union (EU), for example, there is
a Common Catalogue that ligts varieties approved in
member countries which require no further testing
to be sold throughout the EU. In addition, data
required for release decisions may be provided by
the plant breeders themselves, or by independent
agencies. Such mechanisms for data sharing are not
in evidence in developing countries, and varieties
approved in a neighbouring country must usually
go through the entire registration and testing
process again if they are to be made available
elsawhere. In countries with sub-nationa release
systems, such as India, varieties released in one
sate must be submitted to other states release
procedures before they are approved. This
discourages the movement of new varieties
between states.

» Composition of thevariety release authority. Vaiety
release authorities are subject to the ill effects of
professona biases and jedousies, interpersonal
rivaries, and ideologically-motivated positions. In
addition the diversity of national seed systems is
not evident in variety release committees - most of
swhose members are drawn from the public sector
- even where private-sector varieties must be
offiddly released. Voluntary agencies or other
community level groups are rarely represented, and
farmer participation is often limited to a token
‘progressive farmer' or assumed to be satisfied by
the presence of an extension offidd. There are
exceptions to these generalisations, but in amost al
cases vaiety release authorities need to be
broadened to become more representative of the
diverse needs of the farming population and the
interests of seed enterprises and independent plant
breeders.

 National policy on seed companies, imports and
exports. Vaidy regulation is often relaed to
policies on seed enterprise development. Policies
may protect public sector plant breeding or seed
production organisations and may limit or restrict
the development of loca plant breeding capacity.
The rationale that is often given is protection from

dependence on private or foreign sources of seed,
but the restrictions often severely limit the choice of
vaieties that are available to farmers. Even when
offidd pronouncements may seem to encourage
diversification of the national seed system, subtle
policy or regulatory mechanisms may be used to
discourage competition with public sector variety
breeding and seed production. Public sector seed
may benefit from subsidies, for instance, or
restrictions may be imposed on the operations of
foreign seed companies.

* Uneven application of regulations. Vaiey
regulation is often not as transparent as it should
be. Although variety release procedures may be
defined for mgor crops, that may not be the case
for other more minor crops. This ats as a
disncentive to invest in the breeding of new
varidies. In addition, the legal satus of variety
release authorities is often questionable, leading to
uncertainties about the basis and enforceability of
their decisions.

Seed quality control

The organisation of seed quality control

Seed quality control has two separate elements. The
firg is-the verification of genetic qudity, which
provides an assurance that the seed is of the specified
varigty and is of sufficient genetic purity. This
procedure represents the narrow meaning of the term
'seed cetification’. It is the respongbility of a
catification agency. The second element of seed
qudity control relates to assessing physica
characteristics, such as analyticd purity and
germination capacity. This is usualy done by a seed
testing laboratory. The results of the tests are then
considered by the certification agency when making
its decision whether to issue a certification label. Seed
qudity control may also include attention to storage
and marketing conditions; certification agencies often
take responsbility for ingpecting retail outlets,
sampling seed offered for sde, and licensing seed
merchants.

Sead that is certified by public agencies meets a
defined standard of genetic purity and usually meets
severa physical quaity standards as well. A principal
aternative to certified seed is 'truthfully labelled' seed.
Such seed is not offiddly inspected, but the seed
producer is responsible for certain aspects of its
genetic and physica quaity, which must be described
on the labdl.

In most developing countries, seed produced by
date enterprises is usualy required to be certified,
although in certain cases the public company may be
alowed to market a second class of seed that has not
been through the entire certification process. The rules
for private seed cetification vary. In some countries
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(such as India) privately produced seed may be sold
as truthfully labelled. In other countries al seed from
the private sector must be certified. In developing
countries, certification is dmost universdly in the
hands of government certification agencies. In the EU
both public and private agencies are involved in seed
certification for field crops. In the USA, by contrast,
seed cetification is voluntary and is managed by
private agencies.

Problems with the management of seed quality

control

Box 3 summarises the mgor problems of seed quality

control. '

» Delays. If cetification is to take place, seed
production fiedds must be inspected at specific
stages of the growing season. If the fidds are
widely dispersed this will imply an investment of
considerable time and resources. Smilaly,
inspections done at harvest time or immediately
post-harvest in the laboratory require a significant
concentration of trained labour. Inability to mobilise
these resources can lead to delays and serious
losses as seed that is not inspected cannot be
marketed.

» Costs. Multiple vidits by certification agency q&f to
seed production plots and laboratory tests on large
numbers of samples incur dgnificant costs. The
question of how to finance and support a
certification service must therefore be addressed
when considering redlistic regulatory reform. In
many developing countries seed certification is
provided at little or no cost to the seed producer.
However, government budgets are usudly unable
to support more than a minima operation and they
cannot cope with the prospect of expanded seed
production from the private sector. Even where
certification services are sdf-sudtaining they are
usually unable to finance needed improvements in
equipment and gaff training. The financing of seed
certification is therefore amgor challenge. If private
seed enterprises must pay for mandatory
government seed certification they will demand that
the service provided is worth the investment.

» Sandards. Standards for seed certification should
be based on an assessment of the farming
conditions under which the seed will be used and
the technical capacities of seed production and
inspection. If standards are set too high, asthey are
in some countries, they will discourage seed
production and add unnecessarily to the cost of the
seed. This in turn can result in large amounts of
rejected and unsold seed. Standards that are set too
low are equally problematic. A number of public
seed companies (e.g. in Pakistan and Nepa) sl
large amounts of seed that is not certified. If this
seed is acceptable to farmers, it may be argued that
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certification standards are too high. If, on the other
hand, these arrangements lead to the provision of
low quality seed, farmers will suffer and they may
be discouraged from using this source of seed
again.

Commercial participation. Private seed companies
are unlikely to be invited to participate in the
definition of seed certification standards in most
developing countries. There is aso little evidence
that public seed policy is encouraging the
development of independent seed certification or
seed testing capacity.

Interactions with local level seed production. In
countries throughout the world there are a growing
number of loca level seed production activities,
often initiated by voluntary agencies. Thelr

Box 3. Problems with the management of seed
quality control

Efficiency

Delays. Seed certification requires field inspectians and tests
at appropriate times. If agency staff cannot be efficiently
mabilised, seed certification will be delayed and seed may
reach the market late, or not at all.

Costs. Seed certification activities generate a very seasonal
demand for technical staff. The costs of multiple field
inspections, especially of dispersed sites, are considerable and
the costs of laboratory testing are also rising,

Standards

Excessively strict management of certification standards is
sometimes responsible for keeping appropriate seed from the
market. On the other hand, public seed companies often sell
seed that is of a class below the established certification
norms, or is produced in response to government requests that
suspend certification standards, These practices call intc
guestion the relevance of current standards.

Participation

Commercial seed sector. When seed certification is
mandatory, commercial enterprises rarely have the
opportunity to participate in defining the management
practices or stanclards that are used. There are few countries
in which private certification or seed testing is allowed,
Local level seed projects. There are few instances in which
cestification agencies are able to provide appropriate services
or advice to local level seed production projects, Certification
requirements at times discourage such projects.

Transparency

Rent-seeking and collusion, Mandatory certification schemes
provide apportunities for rent-seeking, the exercise of political
or economic influence, and possibilities for collusion among
public sector entities,

Uneven management. Seed producers may find themseives
subject to varying interpretations of centification rules. The
breadth of certification agency authority may not be clearly
defined.

Inadequate enforcement at point of sale. Insufficient
resources are available for monitoring seed quality at point of
sale, contributing to farmer uncertainty regarding the nature
and purpose of seed certification.
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experience with government seed certification
agencies is mixed. In some cases the certification
agency provides technical training and support and
offers flexibility in terms of seed quality standards.
More commonly, though, the certification agency
has no interaction with loca seed production
projects, even though the latter would often
welcome their advice and input. Uncertainties over
potential  certification agency response may
discourage local leve activity.

* Rent-seeking and collusion. When seed certification
ismandatory, there are three principal opportunities
for corruption. The first is the temptation for
ingpectors to demand payment or favours from
seed producers or merchants for the approva of a
seed lot. The second opportunity is for politically or
economically powerful seed producers to influence
the decision of inspectors to pass seed that is below
standard. Finaly, where a government regulatory
agency is charged with inspecting seed production
of a government company, the incentives for
maintaining standards may be low. -

« Uneven application of the certification system.
Cetification standards may alow room for
individua interpretation, and it is not uncommon to
hear that two. inspectors have made different
decisions (perhaps due to differences in training or
experience). There is dso the problem of defining
the coverage of a certification agency. In some
countries with an emerging private seed sector
officdd certification agency jurisdiction may be
poorly prescribed.

» Quality control at the point of sale. The mgority of
resources for seed certification and seed testing are
invested in monitoring and supervising seed
production and immediate post-harvest conditions.
Rdétivdy little attention is directed towards storage
and marketing, even though these may be the
source of many of the seed quality problems faced
by farmers who use purchased seed. Monitoring
seed at the point of sale requires frequent visits and
sampling a widely dispersed locations and
regulatory agency budgets can rardy dford to
ingtitute such a system. '

Summary: The need for regulatory

reform

Sead regulatory frameworks need to be reformed in

order to better address the conditions of rapidly

changing national seed systems. The preceding
discusson has identified problems in four genera
aress.

* Efficiency. Mog variety testing, variety regulation
and seed certification is managed by government
organisations that operate with low, and often
declining, budgets. There are many delays in the
regulatory process, and the current financia

structure of regulatory organisations will not be able
to cope with future demand. In addition, there is
little evidence of plant breeding or variety testing
being targeted to famers in less favoured
environments, and once varieties are released they
are not actively promoted or popularised.

e Sandards. Vaigy testing does not take account of
the conditions and priorities of many farmers. The
standards of uniformity and performance that are
prerequisites for variety relesse ae often
inappropriate for resource-poor farmers, and the
standards for seed quality are not set in reference to
the redities of typicd famer management
conditions.

* Participation. Thereisllittle participation from other
public agricultura agencies, such as extension, in
the conduct of variety development or testing.
Private (commercia and voluntary) enterprises that
are involved in plant breeding and seed production
have little voice in the management or direction of
seed regulation. Farmers have admost no
opportunity to participate in plant breeding, the
testing and selection of varieties, or the definition of
seed quaity standards.

» Transparency. The management of the variety
testing process is rarely open for review. The
requirements for the development and release of
new varieties are often not clear, which acts as a
disincentive to plant breeding. Tight government
control of seed certification leads to opportunities
for rent seeking and there is uneven enforcement of
seed quality standards, particularly a the point of
se

4 Regulatory reform

The nature of regulation

Before considering the options for seed regulatory
reform, to address the problems identified in section
3, it will be ussful to review the characteristics of
regulation. Despite the prevalence of complaints about
regulatory systems, it is surprisingly difficult to find a
precise definition for regulation. In his comprehensive
review of regulation, Mitnick (1980) points out that the
concept has no single accepted meaning and that the
digtinction between regulatory and non-regulatory
government activities is often problematic. A clearer
contrast would seem to be offered by the difference
between those activities conducted through open
markets and those that are subject to government
control. However, on closer inspection, this begs the
question of defining the nature of markets and we
must acknowledge that most markets are themselves
subject to rules, customs and laws that may overlap
with our conception of regulation.

Of egua importance is the redisation that
government is not the 6nly source of regulatory
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authority. There are many examples of what Ayres
and Braithwaite (1992:3) refer to as "private regulation
- by industry associations, by firms, by peers and by
individual consciences. Thus our consideration of
regulation and regulatory aternatives will have to
include a much wider range of participants than just
government agencies.

Regulation is established for severd possible
reasons, mostly related to market falure (instances
where competitive markets are unable to be
established or are not capable of providing goods at
an economicaly optimum level). The aspects of
market falure most relevant to seed regulation are
information asymmetry, externaities, and the public
goods character of seed production.

* Information asymmetry. Market transactions assume
that buyer and sdler have access to adequate
information about the product. In the case of seed,
however, the buyer may have difficulties assessing
potential performance or quality. The find
assessment may only be possible at harvest, so seed
regulation may be needed to provide adequate
information to farmers.

» Externalities. One famers choice of seed may
cause sgnificant damage to neighbours' production
(eg. through the spread of plant disease) and thus
certain controls may need to be established to
guard againgt the use of inappropriate seed.

 Public goods characteristics. One feature of public
goods is their non-excludability; once they are
provided to one consumer it is difficult to limit
further access. To the extent that seed qudlifies as

a public good, this limits the incentives for private

seed provison. In these cases, seed provison

becomes the responghbility of what is in efect a

public monopoly. Regulations will be required to

monitor and control its operation.

Although there are obvious judtifications for some
types of seed regulation, the discussion in Section 3
emphasises that current’ government regulatory
gructures are inefficient, not adequately targeted, do
not alow for participation from farmers, commercia
enterprises or voluntary agencies and are not
aufficently transparent to provide clear sgnds to
potentia participants in an expanding national seed
sysem. We thus need to consider options for
regulatory reform.

Regulatory reform

Although government regulation is often established
because of market falure, problems arisng from
government regulation are themselves responsible for
serious inefficiencies. We must thus look a both
public and private regulatory options and, more
importantly, understand how regulatory
responsibilities can be shared amongst different
institutions. Regulatory reform is best described not in
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terms of an absolute choice between idealised models
of 'state’ or 'market’ performance but, rather, as a
complex process that seeks to encourage an effective
conjunction of public and private respongbility in the
development of national seed systems.

There are many posshilities for taking greater
advantage of private regulatory aternatives in nationa
seed systems. The most obvious opportunity is to
placegreater reliance on market mechanisms, alowing
farmers a bigger say in what types of varieties are
produced and what quality of seed is offered for sde.
Seed companies themselves usudly contribute to
regulating seed quality in their quest to establish their
reputations, secure repeat sdes and offer guarantees
to digtinguish them from competitors. In addition,
because the actions of a minority of unscrupulous
firms can damage the reputation of the entire industry,
seed company associations may establish their own
regulatory mechanisms. Findly, independent
regulatory bodies, such as private certification services,
can be established.

These examples of private regulation are not,
however, without their drawbacks. For example,
farmers may have difficulty obtaining dl the necessary
information about variety performance and resource-
poor famers generdly do not have the capacity to
influence the decisions of private seed producers, as
their levels of seed purchase tend to be low.
Companies may aso. not be concerned about their
reputations if rural communication systems are poor or
under-developed. In addition, in order for industry or
independent regulation to be effective, farmers need
to be aware of the operation of these regulatory
mechanisms and must know how to pursue
complants.

It should be obvious from the foregoing discussion
that complete reliance on ether government
regulation or market mechanisms is likdy to be
inadequate. Fortunately, though, there are many
opportunities for sharing regulatory responsihilities.
The design of such options should benefit from the
fact that regulation can be divided into three
components: (i) setting standards; (ii) monitoring and
supervision; (iii) and enforcement. Various ingtitutions
(government, private industry, consumers etc.) can
take responshility for different aspects of the
regulatory process.

The discussion in Section 5 emphasises these
possihilities for shared responsibility. It stresses three
principles: participation, differentiation, and evolution.
Fird, any regulatory option for national seed systems
must pay particular attention to broader participation
in the process. Seed regulation is currently dominated
by the sate, though national seed systems are
characterised by a decline in dtate activity and an
in commercid and community level
initiatives. This change must be reflected in the
management of seed regulation. Second, seed
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regulatory reform must be directed towards grester
accommodation of the heterogeneity of the farming
population. Regulations established for commercid
agriculture may be detrimental to subsistence farmers,
for ingtance, and regulations that are appropriate for
well-established commercid firms may be inadequate
for community level seed activities. Findly, any
examination of seed regulatory reform  must
acknowledge that national seed systems are growing
and evolving. There is no such thing as a perfect
regulatory solution; regulatory reform must provide
aufficient flexibility to encourage the expansion and
diverdficaion of national seed systems.

5 Alternatives for seed regulation

This section outlines the dternatives for seed
regulatory reform. As in Section 3, the discussion is
divided into three areas. variety tedting, variety
regulation, and seed quality control.

Alternativesfor managing variety
testing

Public sector plant breeding ingtitutes have a number
of opportunities for improving the efficdency and
targeting of their variety testing sysems. Re
examination of the procedures that are employed in
the testing process is required. In addition,
organisationa changes, including decentralisation and
the establishment of better links with outside
organisations, should be considered. The issue of
farmer participation in variety selection must aso be
addressed. Findly, the incentives required to bring
about such changes must be taken into consideration.
Table 1 presents a summary of current conditions and
dternatives to guide public sector variety testing
towards goals consistent with a more equitable and
diverse seed system.

Procedural changes

In order to target variety development to resource-
poor farmers there is a need to increase the quantity
and diverdty of variety testing. Plant breeders should
conduct a wider range of trids and utilise a greater
number of test sites. Such suggestions may seem
impractical given the redlities of decreased funding for
public agricultural research, but there are severd
opportunities for trade-offs. An increase in certan
activities can be balanced by a decrease in others;
more efficient zoning of trids will" result in fewer
irrdevant test dtes, for instance. In addition, any
increased investment should result in a much higher
proportion of varieties actudly reaching farmers fields.
But the increase in variety testing activity will aso
have to rely on broader participation from farmers and
from community organisations.

The absolute level of variety testing is currently
inadequate. In particular, the latter stages of variety

testing do not include sufficient locations to provide
information about the performance of varieties in
diverse environments. Instead of relying on a few test
dgtes with complex, replicated trials, plant breeders
should place more emphasis on using a greater
number of Sites, often with single replications. In
addition, better definition of testing environments is
required. This can be achieved through better zoning;
the development of geographic information systems
(GIS), for example, makes it possible to consider
much more sophisticated zoning for variety testing.

A greater number of test Stes and a more precise
approach to zoning will contribute to an
understanding of the limits of the strategy of breeding
for wide adaptation. Under current variety testing
protocols, breeders have little incentive to test
genotypes that have highly specific environmental
adaptation because they will rardly perform well
across the mgority of test Sites in a single, broadly
defined zone. Because these types of materia are
eliminated on the basis of their average performance,
their specific contributions to more carefully targeted
environments remain untested. A greater (but more
caefully targeted) dispersion of trid dtes will
encourage the use of material more specificaly
adapted to the environments and conditions of the
many resource-poor farmers currently neglected by
conventional variety testing.

The management of variety testing sites also needs
to reflect the actua conditions and management
practices of target farmers. Anincrease in the diversity
of trid dtes should be accompanied by an increase in
the diversity of tridl management. This greater range
of trid management practices also implies a broader
evauation of trid performance. If more trids are
planted under representative farmer conditions, the
range of observations will automatically increase
performance under different planting dates, intercrops
or rotations will be noted, for instance. In addition,
greater familiarity with farmer priorities will suggest
further measures (such as fodder yield, cooking
qudity, or market acceptability) that need to be
assessed.

In addition to broadening the coverage of trid sites,
breeders dso need to make better use of the data
generated a each site. The practice of discarding
results from low yielding sites and an over-reliance on
the CV gatigtic should be rethought.

Mog fundamentdly, the diversficaion of the
variety testing process should lead to a greater number
of varieties being released; the judification for the
investment necessary to reform variety testing
procedures lies in the promise of a wider range of
ussful varieties.

The organisation of variety testing

The diverdfication of variety testing requires
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Table 1. The evolution of variety testing in public plant breeding systems

Current Status Alternatives Goals
Variely festing procedures
*  Few zones; reliance on breeding for Invest more in adequate zoning and site ¢ An understanding is achieved of
wide adaptation selection when breeding for specific niches
* Sites chosen on administrative criteria Change trial management to better is more effective than breeding for
»  Uniform level of trial management represent actual farmer conditions wide adaptation
*  Yield is major criterion for selection Use a wider range of criteria for * A more complex set of criteria for
¢ Analysis of trials efiminates results of promoting varieties variety testing is established
low yielding or variable sites Devote more emphasis to low yielding s  The focus is shifted from breeding
*  Few varieties proposed for release test sites for uniform management and
Prapose more varieties for release, market conditions to tailoring
targeted 1o a wider range of conditions varieties for specific requirements
+ A much wider range of varieties,
oftering more choices to farmers,
is available
Organisation of variety testing
»  Variety testing centrally administered Decentralise research; develop better +  Effective zoning and
*  Low utilisation of materials and data collaboration with extension, NGQs, decentralisation places plant
from other breeding programmes farmer groups breeders in contact with target
Develop more interchange with other farmers
breeding programmes *  Public and private plant breeding
Develop relations with seed production programmes collaborate
to help popularise varieties and effectively, within and between
understand client needs countries
* A wide range of seed production
enterprises have access to public
varieties
Farmers’ role
< Farmers are rarely consulted about Place more emphasis on farmer- ¢ Farmers are seen as clients and
breeding priorities managed variety trials collaborators for public breeding
*  Farmers do not have a chance 1o test Develop programmes with farmer input programmes
new varieties unil the final stages of in early stages of variety selection ¢ Farmer skills and local materials
development Develop farmer selection and breeding are fully utilised in plant breeding
skills
Incentives
» Breeders are not directed towards Change research policy to emphasise +  Resource-poor farmers are
addressing the needs of resource-poor the needs of resource-poor farmers recognised as targets and partners
farmers Devote more resources to monitoring for plant breeding programmes
+  Breeders are rewarded for variety and analysing variety use and success is measured by the
release rather than variety utilisation degree 1o which their problems are
solved.

" decentralisation. The practice of managing plant
breeding from a centrd indtitute that relies on
relatively few experiment stations as testing sites is not
adequate. Plant breeding indtitutes need to examine
the correspondence between the current distribution
of tridl Stes and the location of target farming
populations, and then make appropriate adjustments.
One solution is to assign more plant breeders to
regional research sites and to provide facilities to
support agriculturd research away from the centra
research dation. The adminigtrative challenges
involved in such a strategy are similar to those faced
by adaptive on-farm research programmes. Experience
with these has shown that greater decentralisation of
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agriculturd  research is both manageridly and
financidly feasble (Merill-Sands et al.,1991).

Another solution is to provide more support for the
variety testing programmes of local organisations, such
as agricultural universties. Any decentralisation
drategy for variety testing must also include increased
collaboration with other organisations, such as NGOs
and extension services. In many cases these can be
effective partners in the management of a variety
testing programme, identifying farmers to host trids,
helping to collect data and observations on variety
performance, and organising farmer participation in
the definition of plant breeding priorities.

Public plant breeders aso need to establish much



Alternatives for Seed Regulatory Reform

better links with the parastatal, commercid and
community level seed production enterprises that will
be responsible for diffusng new varieties. There is no
sense in promoting more targeted plant breeding and
variety testing if the resulting products are not utilised.

Farmer participation

Farmer participation in agricultural research has been
the subject of considerable debate and innovation in
the last decade, and the term may be used in awide
range of contexts (Biggs, 1989). With respect to plant
breeding and variety testing, there are a number of
possibilitiesfor increasing farmer participation. Greater
use of on-farm variety trials under farmer management
in the earlier stages of variety testing is a step in the
right direction. But there are aso methods for
involving farmers more directly in variety testing.
Breeders may give finished or near-finished varieties
to farmers to test in their fidds (Maurya et al, 1983;
Joshi and Witcombe, 1996) or farmers may observe
materials at an experiment station and then make their
own sdections for further testing on their fams
(Sperling et al., 1993). There are also possibilities for
involving farmers in work with segregating breeding
materia, although there are only a few examples of
this to date (eg. Sthapit et al., 1996). Farmers could
aso be trained to make crosses and do sdections,
with or without assistance from breeders.

Incentives

In order for decentralised plant breeding to function
as intended, public plant breeders will need adequate
incentives to change from their current operating
procedures. Under the current system, public plant
breeders receive recognition for the number of
officdly released varieties they produce. Professona
promotion is, unfortunately, less often based on the
extent of actua variety adoption. Under a more
decentralised breeding scheme, in which more
varigties are made available, often without officd
release, the reward system is potentially less clear-cut.
To address this problem, leaders of breeding
programmes should emphasise that the primary
measure of success is farmers utilisation of the
programme's materias, whether these are acquired
through farmer-to-farmer seed exchange, local seed
production schemes, or certified seed production.
National agricultural policy must also accord research
priority to the needs of resource-poor farmers.

Alternativesfor managing variety
regulation

The reform of variety regulation is most effectively
addressed by separate examination of its two principal
components, variety registration and performance
testing.

Reforming variety registration
Improvements in current variety registration practices
will require attention to the management of
regigtration standards and a more flexible approach to
sources of data for registration. The funding and
management of variety: regidration aso require
scrutiny.

* Registration standards. All participants in a variety
registration system should contribute to defining the
standards that are to be used. If commercia
varigties are included in the registration system,
then private sector plant breeders should have a
voice in determining the parameters to be used for
registration. The characteristics used for registering
varieties should be few in number and as smple as
possible to record. They should aso be in accord
with the purposes of the registration system.

If regigration is established to dlow farmers,
extensionists and seed merchants to distinguish
among varieties, the registration system can be
relatively smple.

It is very important that countries do not confuse
the requirements for managing PVP with the much
less rigorous demands of a registration system for
non-protected, varieties. As PVP becomes
established in developing countries, many breeders
in the private and public sectors will choose to
register their varieties, especialy those that are not
hybrids. But conventional and PVP registration may
be handled with quite different standards, and by
separate authorities.

The coverage and dlarity of registration standards
is aso important. A rigid and comprehensive
regigration system could redtrict the use of loca
varieties. Indeed, this is what happens in the EU
today. Traditional vegetable or crop varieties cannot
be registered or sold as seed under present
regulations, despite decades of farmer experience
with the verieties. Vaiety registration must not
interfere with the use of local varieties or landraces
for cultivation, or hamper decentralised variety
improvement efforts. Smilarly, although a national
PVP system should provide aufficient protection to
simulate competition among commercial seed
companies, it should not jeopardise the protection
and enhancement of local crop genetic diversty.

» Data for variety registration. A more flexible
approach to collecting data for variety registration
is required. Smplified procedures that can utilise
varietal regidration data from other countries will
be an important step towards harmonising national
seed regulatory systems. Clear policies for
harmonised variety registration will encourage both
public and private plant breeders to explore wider
markets for their products. It can aso simulae
plant breeding in countries whose national markets
alone do not offer sufficient demand. Moves should

15



Agriculiural Research and Extension Network Paper 69

aso be made towards assigning greater
responsibility to plant breeders themselves for
providing the necessary data for regidtration.

e Funding variety registration. Any varietd
registration system must be funded in a sustainable
fashion. The charges for regidration must be
aufficient to cover the costs of the tests carried out,
but they should not be so high as to limit
registration and should not be used to raise revenue
a the expense of plant breeders. If a ample
registration system is shown to be efficient, and if
it is effective in informing farmers of new varieties,
private variety developers will be encouraged to
participate.

* Managing variety registration: voluntary or
mandatory? The question of whether variety
registration should be voluntary or mandatory has
been deliberately left until las, in the belief that the
decisons implied in the previous sections are of
greater importance. A well-managed mandatory
registration system helps prevent confusion in the
seed market. Indeed, it was the inexperience (and
a times dishonesty) that characterised the early
development of commercial seed operations in
industrialised countries that led to the establishment
of variety registration there. An additional argument
for mandatory registration is that it may help
control the diffuson of inappropriate varieties.

The danger of any mandatory system that
controls dl varieties entering the market (rather
than smply having the power to ban specific
varieties) is that it can be used to restrict the
activities of certain types of enterprise. The usua
example is the public regulatory system favouring
public varieties, but if registration authority were
assigned to a private seed producers association,
for instance, thistoo could limit further competition.
An additional concern about mandatory registration
is that, unless it is a very draightforward and
inexpensive process, it will discourage new
commercial enterprises and voluntary efforts.

* The evolution of variety registration. The preceding
discussion has reviewed a series of factors that
need to be considered in the reform of variety
registration. - Particular regulatory systems  will
emphasise diffeeent factors as they adjust
themselves to national seed system development.
There are, however, several general principles
useful for guiding the evolution of variety
registration (Table 2).

- Many national regulatory systems are under
increasing pressure to record a large humber of
crop characteristics for variety regidration, in
preparation for (or in imitation of) PVP. It will be
preferable instead to think of two separate
approaches. Nationa policy-makers will establish
the type of PVP legidation acceptable for their
country, and a PVP authority and registration
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system can then be defined. Independently,
decisions need to be taken regarding the minimum
amount of registration data that is useful and
necessary for public and other varieties that will not
fdl under PVP. It is particularly important to ensure
that registration regquirements do not interfere with
the use of diverse and 'non-uniform’ local varieties
and landraces.

Reforming performance testing
This section is concerned with the performance testing
that is part of the variety release decision. In some
cases it is difficult to draw a line between the testing
done for variety selection in plant breeding (described
in the fird part of Section 5) and the performance
testing that is part of variety release. If only public
varieties are being considered, a variety release
committee may amply scrutinise the data from the
find stages of variety sdlection. But srictly speaking,
performance testing involves independent fidd testing,
often over severd years, of materias submitted by
both public and private breeders to an independent
release authority. Such variety release procedures are
in place in many industrialised countries that have
mandatory veriety release procedures, and these often
serve as models for developing countries. It is
important to examine the functions and limits of
variety performance testing, especidly because private
plant breeding is becoming more important.

e» Sandards for performance testing. Much of the
performance testing for variety release is based on
rigid yield requirements from experiment station
tests. These conditions often do not reflect the crop
management practices or circumstances of most
farmers. In addition, the criteria used for assessing
performance do not necessarily reflect farmers
interests. Performance testing should therefore
involve a more open-ended evaluation in which the
auitability — rather than absolute superiority based
on narrowly defined criteria— of the variety for a
particular set of conditions stands as the basis for
approval.

* Monitoring performance testing. A seed producers
or breeders association can establish a scheme for
performance testing for its members. If the scheme
isvoluntary, private breederswill have anincentive
to participate in order to assess their materids
againg the potential competition, and to be able to
provide farmers with a recognised standard for
performance. One possihility is to include some
type of ‘pre-release’ arrangement in the monitoring
process, whereby a company is able to begin
limited seed production and sale of a variety that is
currently undergoing tests.

Besides placing more responsibility for variety
assessment with  plant  breeders and  seed
companies, itis equaly important that farmers have
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Table 2. The evolution of variety registration

Current status Alternatives Goals

Registration standards

* Many characteristics used for
registration, sometimes in preparation
for PVP

+ Standards for registration not widely
understood by industry or farmers

Identify a minimum set of
characteristics for efficient (voluntary
or mandatory} registration of non-PVP
varieties

Guarantee protection for use and
exchange of Jocal varieties and
landraces

Establish policy for a PVP system for
commercial varieties

Incentives established for development
of non-PVP varieties

Increasing attention for maintaining
and enhancing plant genetic diversity
through local crop improvement
Promotion of commercial seed sector
through an acceptable PVYP schemnsg
Farmers have confidence that varieties
are clearly identified

Data sources

+ All field tests and data for registration
managed by public agency

Give breeders increasing responsibility
for providing registration data

Use data from other countries
(increasing harmonisation)

A PVP agency (public or private)
establishes clear procedures for private
companies participating in system

Efficient registration policy that relies
on plant breeders for providing and
managing data, with supervision from a
public agency

a central role in the monitoring of performance

bureaucratic,

costly and unrepresentative

testing. Farmer groups or associations can take the
lead in edtablishing and organising locd, voluntary
testing Sites in which public and private breeders
can observe and demonstrate their materias.

Thistype of farmer-managed performance testing
can be a doimulus for improving variety
popularisation. If the variety assessment process is
carried out in a public and participatory fashion, it
will not only capitalise on farmers observations, but
will aso be an excellent way of introducing farmers
to new materids and developing the demand
necessary to encourage investment from seed
producers.

Financial support for performance testing is also
an important issue. If performance testing is
voluntary, there are a wide range of possible
funding sources. Farmer organisations may be
willing to sponsor locd tests, for instance, and
individual seed enterprises or seed producer
associations - can provide support for testing
programmes. If the performance testing system is
mandatory, the plant breeders who submit materias
will have to support the cost of the testing. Any
mandatory testing system will have to festure an
efficdent set of procedures that dl breeders are
willing to support; if it cannot, it must be prepared
to accept partia blame for the stagnation of the
national seed system.

Should performance testing be mandatory? It is
difficult to defend a mandatory variety performance
testing system. Expanding current testing systems to
accommodate the potential range of domestic and
imported commercial varieties, as well as those
developed by community efforts, is not feasible. A

performance testing system will discourage much
public and private plant breeding. There are
dangers on the other side, however, and the
widespread sae of inappropriate varieties can cause
problems. If farmers disappointment with a
variety's performance is trand ated into avoidance of
al forma sector seed, or dl new varieties, then the
industry as a whole will suffer from the
incompetence or dishonesty of a smdl proportion
of its members.

Farmers should be protected from the fase or
exaggerated claims of seed companies but, just as
important, they should be protected from an
ineffective or biased testing system that denies them
access to usgful varieties. Voluntary testing
procedures that attract the widespread participation
of public and private breeders can be very effective
when linked to an effective information system.
Increasing reliance on enterprise reputations and
market discipline will reward superior varieties. It
must be remembered, however, that these options
require 'a discriminating population of farmer-
customers and efficient and competitive breeders
(Smmonds, 1979:222).

The evolution of performance testing. Table 3
summarises the paths that can be considered for
making variety peformance testing more
supportive of diversfying national seed systems.
Firg, the representation on any variety testing
authority must be broadened to reflect the diversity
of the national seed sector. The standards used to
judge variety performance must aso be broadened.

Reform of performance testing also depends

upon changes in the organisation of public plant
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Table 3. The evolution of variety performance testing

Current Status

Alternatives

Goals

Release authority

* The release committee is dominated
by the public sector
+ Performance testing for all major crops

*

Broaden the representation of the
release authority
Reduce the number of crops requiring

- mandatory testing

Allow limited pre-release production
while tests are conducted

Increasing reliance on the reputations
of breeders and seed producers for
distinguishing varieties

Any release authority has pasticipation
from breeders, seed enterprises, and
farmers

Performance standards

* Rigid release criteria based mostly on
yields in experiment station tests

Decentralise variety testing and
development

Base standards for refease on actual
farming conditions

Use adaptation rather than yield
ranking for release recommendations

Increasing attention paid to the
diversification of varieties
Variety development responds to
farmer priorities

Data sources

» Standardised data from public variety
testing system are used for release

increase participatory variety testing
with local groups

Use variety testing plots for
popularisation of both public and
private varieties

A wide range of criteria are used o
make judgements about variety release
Data are increasingly the responsibility
of plant breeders, through voluntary
systems or through licensing

Farmers’ role

s Farmers do not participate in
performance testing

* Farmers receive recommendations
from extension and publicity from
seed companies

Promote stronger role for farmers in
setting plant breeding standards
Support in-site conservation and local
variety enhancement

Encourage local farmer organisations

Farmers’ input to public breeding
system increased

Farmers’ capacity to articulate
requirements to private sector
increased

to sponsor performance tests

breeding. Increased capacity for decentralisation
and increased farmer participation are required. If
standard performance tests are maintained, public
and private breeders need more of a voice in how
they are conducted and evaluated.

If mandatory testing is retained it is likely to be
for a restricted number of important crops. This can
provide a type of competition with the voluntary
testing systems in place for other crops, and 4l
parties should have an interest in strengthening the
voluntary systems and showing how they can
replace more restrictive ones. The find goal of this
evolution in the management of performance
testing is to alow public and private plant breeding
to address the diverse needs of farmers and to
place increasing responsibility with breeders and
seed producers for maintaining the reputation of
their own products.

Findly, farmers role in performance testing must
be strengthened. Initiatives by farmer groups to
sponsor and organise performance tests of new
varieties are a step in the right direction as they will
provide farmers with a forum for articulaing their
requirements to variety developers.
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Alternativesfor managing seed quality
control

The following discussion outlines options for the
reform of seed qudity control regulation, beginning
with a review of the standards that might be used.

Sandards for seed quality control

Seed qudity standards should be appropriate to the
farming conditions and seed production capability of
the country in question. The level a which the
standards are set should be decided through open
debate among seed producers and farmers and should
reflect changes in market demand and production
conditions. It is aso reasonable to expect that the
standards for local seed production projects might be
different from those used in large commercid
operations, even though a single authority might
control both.

Although in many countries reform needs to focus
on increasing the flexibility of control systems, there
are dso ingtances in which increased attention, or
regulation, is necessary. Firs, as seed production
expands and seed producers improve their own
capabilities in quality control, it will be sensible to
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direct regulatory efforts towards ensuring the quality
of earlier generations of seed. Much of this seed is ill
the responsibility of public sector organisations and it
is sometimes argued that many of the certification
problems that arise in commercia seed lots can be
traced to inadequate basic or foundation seed. A
second area that requires increased attention is seed
quality control at the point of sadle. The resources
devoted to point-of-sale inspection are not adequate.
Other organisations, such as extension agencies or
farmer groups, should be able to help maintain
standards and report problems with marketed seed.

Monitoring seed quality control

There are four basic options for managing the

monitoring of seed quality contral: (i) to continue to

rely heavily on a government certification service; (ii)

to establish an independent certification service; (iii)

to encourage shared responshility between

certification agencies and seed producers; and (iv) to
establish a system of truthfully labelled seed. The
characterigtics of the four options are summarised in

Table 4.

» Government seed certification. Mot seed quality
control in developing countries is the responsibility
of public certification agencies, the problems of
which were discussed in Section 3. Nevertheess,
there are several reasons why government
certification agencies may continue to operate. Firg,
governments may insst that seed of important

Table 4. Options for monitoring seed quality control

crops continues to be inspected by the officd
certification agency. Second, seed from parastatal
seed enterprises may dill require government
inspection. Third, where seed is produced by
scattered grower cooperatives or outgrowers, or as
pat of gmdl-scde projects, some officd
supervison may remain necessary. In al cases,
however, dgnificant changes in the management of
the public certification sysem are likdy to be
required.

One such change is decentralisation. There is a
mismatch between centralised regulatory agencies
and increasingly dispersed seed production
capacity. Decentrdisation involves establishing
regulatory authorities a a sub-national level and
providing them considerable independence to
develop their own standards and procedures.
Decentralisation of seed quality control offers the
possibility of closer contact with seed producers
and users and more opportunities for targeting
regulations. '

A second change is to pay more attention to
controlling rent-seeking and corruption so that
fames and seed producers have greater
confidence in the certification agency. There are a
number of ways in which to reduce corruption,
including making improvements in g&ff recruitment,
establishing rewards and punishments to discourage
corruption, increasing internd monitoring, and
changing gt attitudes (Klitgaard, 1988).

Option Justifications

Concerns

« Conventional certification by a
public sector regulatory agency  *
exists (e.g. parastatal)

inexperienced

Government control for main food crops
Necessary when seed production monopoly

« Provides technical assistance, particularly if
seed growers are dispersed and/or

Allows little flexibility in standards
High costs

Limited coverage and participation
Possibilities for corruption

« Often required for seed export

Certification by an
independent certification
agency

Allows seed producers and consumers the
option of certification
Permits flexibility in standards

« Depends on consumer understanding
of certification

* Requires sufficient demand to pay for
private certification service

Quiality control tasks shared
between regulatory agency,
seed producers and merchants
(through Quality Declared
Seed, delegating authority, or
licensing)

Encourages development of quality control
capacity

Less expensive

Allows wide coverage

Permits flexibility in standards

« Requires good capacity for spot checks

* Requires clear enforcement strategies

« Requires technical capacity for seed
producers and merchants

Truthful labelling: seed
producers and merchants
monitor seed quality with
regulatory agency oversight

Seed producer responsible for seed quality
Allows standards to respond to market
demand

Encourages diversification

Costs borne by seed producers

« Needs strong, independent
enforcement capacity

« Assumes well-functioning market and
competition

* Should not be confused with lower
standards

« Still requires supervisory oversight
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Finally, because many of the judtifications for
government seed certification are related to the
control of parastatal seed production, parastatals
need to become more efficient and more
competitive. One way of achieving this is to begin
to transfer more responsibility for seed quality
control to the parastatal enterprise and to make it
understand that its future depends on developing a
reputation for delivering quality seed.

Independent  certification. An  independent
certification service is an aternative to public seed
cetification. Such a body may be pat of a
mandatory certification system, but most often use
of its services will be voluntary; seed producers
may choose to contract the services of an
independent certification agency if they fed this
will add value to their product. For example, most
of the seed certification in the USA is done by state-
level independent agencies that have been formed
by farmer cooperatives or associations. This type of

independent certification is most useful when
farmers are aware of the meaning and value of
certification.

Sharing responsibilities for seed quality control.
There are severa examples of how government
certification agencies can share responsibilities for
monitoring quality control with seed producers.

The concept of Quality Declared Seed (QDS) was
developed by the FAO to provide guidelines for
establishing a seed regulatory system that could be
operated with limited resources (FAO, 1993). Under
this system, the regulatory agency randomly
samples a small percentage of seed production
plots each year, rather than attempting to inspect dl
of them. Sampling from a percentage of sales points
is suggested as well. Such a system can begin to
hift responsibility for quality control to seed
producers and merchants. The system does,
however, require a waell-defined enforcement
strategy .

Another step towards devolving quality control
responsibility to seed producers and merchants is
the delegation of some monitoring responsibilities
to other agencies. This is especially helpful for the
management of small-scale seed production
activities, where some technical supervision is
required but it is unlikely that a certification agency
can provide full or adequate coverage. Extension
agents, agricultural research gdf, or technicians
working for NGOs can take over some of these
responsibilities, especially if they can count on
training and technical backstopping from the
certification agency.

Another possibility for transferring quality control
responsibility to seed producers is  through
licensing. Seed company technicians may be
licensed to carry out seed certification. Such an
arrangement requires spot checks from the state

certification agency and a good enforcement
mechanism that provides well-defined penalties for
seed producers who fal to meet the standards.

 Truthful labelling. A very straightforward option for
seed quality control is truthful labelling. The
minimum standards (for purity, gérmination, etc.)
for truthfully labelled seed may be determined by
the state regulatory agency, or may be left to the
discretion of the seed producer. Consumers bear an
important responsibility for monitoring adherence
to standards and reporting complaints, while
regulatory agencies may play an oversight role and
carry out spot checks. The enforcement of truthful
labelling may be the responsibility of the courts or
the regulatory agency. The principal distinguishing
feature of this system is that the regulatory agency
plays little role in the direct supervision of seed
production. It is up to the seed producer to ensure
that the seed meets the minimum standards
described on the labdl.

Although truthful labelling offers a number of
advantages, there are certain prerequisites for its
successful operation. Mot important, it requires the
support of open markets and good information
systems. It also requires a minimum level of farmer
literacy. The system works best where consumers
have choices and can shift to alternative suppliers.
It must be emphasised that truthful labelling is not
a 'second best' type of quality control, nor does it
necessarily imply lower standards; it is rather a
conscious choice by regulatory authorities about
how to share responsibility for monitoring and
supervision,

Enforcing seed quality control
Under current certification systems, the public
regulatory agency usually has primary enforcement
responsibility. The agency can withhold certification
or, in serious cases, seize a company's seed or close
its operation. Responsibilities for enforcing seed
quality standards can aso be shared, especialy as
more supervisory duties are passed to producers and
merchants. If the system chosen is QDS or truthful
labelling, for example, those seeking to implement it
can perhaps enlist the cooperation of seed producer
or merchant associations to discipline their members,
More effort also needs to be placed on developing
farmers capacities to use the markets and courts to
enforce seed quality standards. When farmers have a
wide range of choice as to seed sources they can use
the market to punish those with unacceptable quality
standards. Courts can aso be useful for enforcing seed
quaity standards but they must be accessible to
farmers.
e Should seed certification be mandatory? The
preceding discussion has illustrated the fact that the
choice between voluntary or mandatory seed
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Table 5. The evolution of seed quality control

Current status Alternatives Goals

Standards

Single set of standards for seed genetic  + Allow different standards for various
and physical quality types of producer
« Standards are not necessarily ¢ Establish minimum standards to guide producer capacity
appropriate for the needs of many truthful labelling 0 Standards change as seed system
farmers ¢ Place more emphasis on genetic evolves

quality control in early generations of

seed production

Seed quality standards are set in
response to farmer demand and

Monitoring

« All supervision of seed quality control « Decentralise some public quality * Increase in quality control skills of
done by official agency control activities seed producers

¢ Supervision means that all seed « Delegate some responsibilities to other « Majority of quality control activities

production must be inspected agencies and NGOs

« Devolve more responsibility to seed
producers and merchants through a
QDS or licensing system
complemented by spot checks and
monitoring .

* Allow truthful labelling

« Encourage independent certification

carried out by seed producers, with
oversight by public agency

capacity
Enforcement
« Enforcement of seed quality standards « Establish clear enforcement strategy ¢ Seed producers and farmers
is uneven « Devote more resources to point-of-sale understand penalties for faulty seed

« Little attention given to quality at
point of sale do this

« Encourage seed quality disputes to be
addressed by consumer courts

« Encourage greater seed industry
participation in enforcement

inspections; train or delegate others to * As much enforcement as possible takes

place through commercial law and
market mechanisms

Farmerrole
» Farmers have little awareness of seed » Use extension and NGOs to acquaint » Farmers have access to multiple
quality options farmers with issues and options of seed sources of information about seed
« Farmers have no clear recourse for quality quality
complaints or concerns « Encourage growth of brand names and + Farmers can clearly identify seed

use of media to stimulate seed
producer reputations

« Promote farmer associations to
monitor/demand seed quality

producers and merchants and know
how to pursue complaints

catification systems must be made in the light of
decisions about severd other factors. Regulaory
reform should first pay attention to establishing
sandards for seed qudity control that are
appropriate to the needs of famers and that are
within reach of a range of different seed
enterprises. In addition, the development of seed
producer and merchant capacity to take
responsibility for an increasing proportion of the
supervision of quality standards should be a priority
under either a mandatory or a voluntary system.
Findly, a more diverse set of actors needs to be
involved in the enforcement of seed qudity
standards.

The choice among public certification, private

certification, shared responsbility, or truthful
labelling is an important one and it should not be
confused with the mandatory/voluntary decision. A
system such as QDS could be established with
either mandatory or voluntary participation, for
instance, and truthful labelling can be accurately
described as mandatory in many cases. Mandatory
certification systems may be poorly managed and
openly flaunted, while successful voluntary systems
may be widely subscribed and respected. Thus the
important choice is not whether al seed enterprises
must submit to a mandatory certification system,
but rather how to sdlect a drategy that enlists the
cooperation and comprehension of dl actors in the
seed sygem.
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» The evolution of seed quality control regulation.
Table 5 summarises the most important factors that
deserve attention in reforming national seed quaity
control systems. They are divided into: the
management of standards, monitoring and
enforcement; and the farmers role.

Seed quality control standards must  be
appropriate for the needs of dl farmers and, as a
consequence, must be more diverse than they are
at present. On the other hand, there should be
stricter controls on early generation seed provided
to an expanding number of seed producers.

The responsibility for supervison of much
commerciad seed production should pass from the
regulatory agency to other organisations. Seed
producers will assume increasing obligations for
quality control, and the regulatory agency will
perform more backup and spot check duties. QDS
licensng of certification to seed producers or
independent agencies, and the establishment of
truthful labelling are dl options for increasing the
resources available for supervision of quality control
and reducing public sector regulatory investment.

Enforcement of seed quality will have to depend
increasingly on farmers capacities to act through
the market or through commercia law. Any move
toward delegation of authority for monitoring or
truthful labelling will, however, have to be
accompanied by a well-conceived dructure for
enforcement by the regulatory agency and, more
important, a sysem of spot checks that pays
particular attention to point-of-sde monitoring.

Findly, it should be obvious that an adequate
system of seed quality regulation depends crucidly
upon farmers capacities to recognise and demand
seed quality. An important part of seed regulatory
reform is the development of these capacities, and
the strengthening of the media and the markets to
transmit information between producers and
farmers.

Summary :

This section has examined the aternatives for

reforming public plant breeding, variety regulation and

seed quality control. This range of activities and

organisations is quite broad, but there are severd

common themes that emerge from the discussion.

* Diversity. Seed regulation must take account of the
great diversity of farmer requirements. Breeding for
a few widely-adapted varieties, releasing varieties
based on narrow performance criteria, and
producing seed that conforms to a single standard
are dl examples of inappropriate strategies that
need to be addressed by regulatory reform.

» Decentralisation. A corollary of the move towards
more diversity in seed systems is a requirement to
decentralise seed regulatory authority to make it
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more flexible. There is aso a need to explore
decentralised plant breeding programmes. Variety
release decisions and seed qudity control should
more often be in the hands of loca authorities.

 Participation. Seed regulation should not be the
exclusive responsibility of agovernment agency but
should feature more input from farmers and from
private (voluntary and commercia) plant breeders
and seed producers.

» Sharing responsibility. Responsive regulatory
systems depend on shared responsibility. Private
plant breeders should help determine how varieties
are registered and released and seed producers
should assume more responsbility for seed quality
control.

* Increasing reliance on market mechanisms.
Markets and competition should be used whenever
possible to provide regulation. The reputations of
both public and private plant breeders and seed
producers should be directly linked to the qudity of
their products.

» Balancing incentives. Regulatory incentives for
private seed sector development (such as PVP) are
important, but must be tailored to particular
nationa conditions, and should not interfere with
the use and free exchange of public and farmer
varieties.

6 Institutional implications

The previous section has described a number of
options for the reform of nationa seed regulatory
frameworks. Regulatory reform, like other types of
policy change, is not accomplished by mere changes
in laws, rules, or procedures. The options that have
been described require gpecific changes in the
mandates of various organisations and, of equal
importance, involve dggnificant shifts in  the
ingtitutional backdrop of national seed systems. As a
concluson to this paper we summarise the mgor
ingitutiona implications of seed regulatory reform.
These include a strengthening of farmers capacities,
additiona support to the commercia sector, and
sgnificant shifts in public sector responsibilities.

Local level seed activities
Public plant breeding needs to do a better job of
addressing the needs of resource-poor farmers. This
will require greater attention being paid to farmer
participation. Individual farmers and farmer groups
must be provided with more opportunities to
collaborate with plant breeders and other agricultural
researchers; there are certainly many possibilities for
further innovation in farmer participatory research
(Adhby and Sperling, 1995, CGIAR Systemwide
Initiative on PRIGA).

There are also more opportunities for promoting
loca level seed production. Many NGOs are placing



Alternativesfor Seed Regulatory Reform

grester emphasis on the economic viahility of their

.seed production activities, but equal attention should
be given to inditutiona sustainability; in the future
local level seed production will need to strengthen its
links with sources of new germplasm, foundation
seed, and technical advice. Many of these links will be
formed with plant breeding inditutes, extension
agencies, or seed regulatory authorities. There are a
growing number of examples of productive
collaboration between public organisations and NGOs
in seed production initiatives (Cromwell and Wiggins,
1993; Joshi, 1995).

Locd level seed activities can adso help develop
grester famer participation in seed regulatory
activities. Farmer organisations can be encouraged to
host voluntary variety performance tests, and NGOs
can help educate farmers to be more demanding seed
consumers, pursuing complaints about seed quality in
the market or in the courts.

The commercial seed sector

Under the new scenario, commercid seed
organisations will play an increasingly important role
in national seed sysems. These commercid
organisations include everything from large domestic
and multinational seed companies that have their own
plant breeding capacity, to smal loca leve activities
that might have emerged from NGO initiatives. In fat,
neither the public/private nor the commercia/
voluntary  dichotomies are very hdpful for
understanding seed system development.

Sead policy should encourage entrepreneuria
activity and should direct attention to the needs of
resource-poor farmers. But it is unlikey that
conventional commercial seed activity will be willing
to address many of the problems of farmers in more
margind environments who grow less commercidly
atractive crops or varieties. Thus innovative
combinations of public, commercid and voluntary
activities -will be required to make national seed
gystems responsive to the needs of al farmers.

As commercid seed enterprises offer farmers an
increasing range of choices, the market will come to
play a more important role in seed regulation. But
seed policy should aso encourage seed enterprises to
assume more regulatory respong bility themselves; the
formation of seed producers associations is one way
to help regulate firms and promote the reputation and
integrity of the industry.

Findly, the establishment of intellectua property
protection — through PVP legidation - to provide
adequate incentives for commercia plant breeding,
should not distort the management of conventional
seed regulation. The registration requirements of PVP
should not be taken as genera models for variety
development, and extreme uniformity or exhaustive
description must not be prerequisites for the rel ease of

ussful varieties. The use and free exchange of farmer
and public varieties must be protected and enhanced.

Thepublic sector

Seed regulatory reform will require a number of
changes in public sector organisations. These changes
include paying more attention to seed policy units, a
reorientation of research and extension, streamlining
parastatal enterprises, and a renovation of regulatory
agencies.

Seed regulatory reform does not involve simply
abolishing the mgority of current regulations and
hoping that commerciad and local level seed activity
will meet farmers needs. Seed policy must provide
clear guidelines for the management and expectations
of the regulatory system. Stronger seed policy units
are required to assume responsibility for: the definition
of seed regulatory frameworks, the protection of
genetic diversty; the provision of information to guide
seed system development; the assurance of equitable
access to the seed sysem; and the identification of
training and technical assistance requirements and
opportunities.

Seed regulatory reform aso has implications for the
direction of public agricultural research and extension.
Public plant breeding ingtitutes need a clearer
definition of their divison of responshilities with
commercid breeding, on the one hand, and a clearer
mandate towards resource-poor farmers, on the other.
The public extenson service can contribute to
regulatory reform by helping create awareness of new
varieties, providing technical assistance to small-scale
seed producers, and helping monitor seed quality at
point of sae.

The future of many parastatal seed companiesisin
doubt. But there are a great number of stuations in
which seed demand will not be sufficient to attract
commercid enterprise. In these cases, government
seed production needs to become more efficient,
perhaps through decentralisation or greater reliance on
contract growers. Parastatal seed enterprises will have
to edtablish new reationships with seed regulatory
agencies. The paragtatal should be treated like any
other seed company, and it should be expected to
develop interna quaity control capacities smilar to
those of private seed companies.

Findly, public seed certification agencies and
variety release authorities will require sgnificant
reorientation to accommodate regulatory reform. It can
be expected that seed certification agencies will spend
less time on the day-to-day monitoring of seed
production, and will devote increasing attention to
strengthening the regulatory capacities of seed
producers themsalves. The future of variety regulation
is more problematic. Even within government plant
breeding ingtitutes, variety release committees need to
seek better representation of farmers interests. If

23



Agricultural Research and Extension Network Paper 69

private sector varieties must pass through an officd
release authority, there must be broad participation
from seed producers, merchants, and farmer groups.

Conclusions

The mgor responsibility for guiding seed regulatory
reform rests with the state, but it is not smply a
question of establishing new policies or changing
laws. It is a supeficid view that sees regulatory
reform as essentidly an attachment to dogans such as
‘privatisation’ or ‘deregulation’. Regulatory reform
takes place within an ingtitutional environment that
determines the direction and character of the change.
Government policy can help make the ingtitutional
environment conducive to the diversfication of the
national seed system and supportive of broad-based
participation in the management of seed regulation.
This includes fogtering efficient markets that
encourage the entry of a diversity of seed enterprises
and that provide an effective interchange of
information between buyer and sdler. It also means
encouraging the growth of civil society that alows
famers to participate in the direction of public
agricultural  research, to form associations for
agricultural development, and to have access to a
responsive lega system.

The implementation of seed regulatory reform is a
complex process, subject to domestic politica
pressures and intervention from international donors.
One of the principal challenges is to reorient the
mandate of the public regulatory bureaucracy without
losing its skills and experience. Public seed regulation
must shift from a redtrictive, policing strategy towards
an enabling philosophy that supports wider
participation in the regulatory process.
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