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1. Introduction:

Although standardization plays a fundamental role in economic and industrial activity, there is very limited recognition of the functions it performs amongst those who are not directly involved in standardization activities.  Indeed, many of us take standardization for granted even though it pervades virtually all aspects of our own lives and certainly do not recognize its relevance in a developing country context.  Trends at both the national and international levels are, however, beginning to highlight the importance of standardization.  The role of standards in international competitiveness and their potential to act as non-tariff barriers to trade is being more widely recognized.  The World Trade Organization (WTO) through the Agreements on Sanitary and Phytosanitary (SPS) measures and on Technical Barriers to Trade (TBT) has played a significant role in this respect.  Further, consumers in developing countries are increasingly demanding safer, higher quality and more consistent products that require that systems of standardization are put in place.

It is widely recognized that a greater number and wider range of standards are being implemented globally.  This is most evident in industrialized countries, but also increasingly middle and low-income countries.  Simultaneously, the WTO has provided a mechanism through which the implementation of certain types of standard is becoming more transparent.  WTO Members that promulgate technical regulations and/or standards that are not based on international standards are required to notify these measures prior to implementation under the SPS and TBT Agreements.
The number of notifications to the WTO over time provides evidence of the increased incidence of standards and other technical measures.  Over the period 1981 to 2001, the number of notifications increased from less than 150 to over 4,600.  The increased application of standards is most evident in industrialized countries, although there is also evidence that such measures are increasingly being implemented in developing countries.  For example, Figure 2 shows the notification of new SPS measures (covering food safety and plant and animal health) to the WTO over the period 1995 to 2000.  Notifications increased from both industrialized and developing country through much of this period.
Simultaneously, a wider range of standards is being implemented, covering both products/services and the processes by which they are manufactured/provided and distributed.  Thus, for example, standards are laid down dictating the characteristics of products, the systems of quality control employed in their manufacture, impacts on the environment etc.  As a consequence, suppliers of a particular product may be subject simultaneously to numerous standards which, in some cases, may conflict with one another.  More generally, this suggests that the standardization issue should be viewed from a holistic perspective rather than examining the impact of standards one-by-one.
Figure 1. Notifications of Technical Measures to GATT/WTO, 1981-2002:
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2. What are standards?
A ‘standard’ can be defined as a specification (or a set of specifications) that relates to a product's attributes (Sykes, 1995).  The International Organization for Standardization (ISO) defines the role of a standard as ‘providing for common and repeated uses, rules guidelines, or characteristics for activities or their results, aimed at the achievement of the optimum degree of order in a given context’ (Bureau, 2004).  A broad definition of standards includes mandatory technical regulations as well as voluntary agreements on the quality characteristics of goods and services.  The WTO’s TBT Agreement, on the other hand, makes a clear distinction between mandatory technical regulations and standards that are voluntary.

Standards can take a variety of forms according to their purpose/focus and the administrative form in which they are constituted.  A typical classification is as follows:

· Terminology: Define terms used in technical and legal documents.  For example units of measurement.

· Basic standards: Form the basis for field, products and activities.  For example tolerances on limits and fits in the field of mechanical engineering.

· Dimensional standards: Allow for the compatibility and interchangeability of products and services.  For example components and units of electric motors.

· Performance standards: Define performance of product in terms of certain defined criteria.  For example, minimum durability of light bulbs.

· Variety reduction: Provide for a limit in the variety of components in terms of diameter, strength etc.  For example, standard screw sizes.

· Testing and quality control: Define standard methods of testing and quality control.  For example methods to determine the protein content of animal feed.

Further, a distinction can be made between standards that relate to process and production methods (PPMs) and products (Bureau, 2004).  Product standards focus on the characteristics of the final product (for example size, composition, function, safety etc.), whilst PPM standards address the way in which a product is made.  Further, PPMs encompass environmental and labor standards, as well as a host of other ethical and social issues.
Standards can be promulgated in a variety of forms that differ in the extent to which users have freedom of choice and action regarding compliance (Figure 2).  They can be mandatory in a legal sense or required in practice because of the sheer proportion of buyers that require them.  Alternatively, standards can be voluntary such that potential users can decide whether to comply or not and take the economic consequences associated with this decision.

Figure 2. Forms of standard:
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Mandatory standards, also termed technical regulations, are standards set by public institutions (in particular regulatory agencies) with which compliance is obligatory.  In some areas mandatory standards predominate, particularly related to health and safety where the buyer is unable to assess reliably the safety of the product prior to purchase/use and/or the cost of doing so is high.  Examples include food, drugs, toys, fire prevention and fighting, building materials, electrical appliances, gas appliances, protection of the environment etc.  However, even in these areas voluntary standards are becoming more important, for example as a means to achieve compliance with mandatory requirements and/or to demonstrate compliance.

Mandatory standards fall within the purview of the WTO, specifically the SPS and TBT Agreements.  These agreements have established international rules that aim to prevent mandatory standards impeding trade unless they are required to achieve a legitimate objective and, in such circumstances, to ensure that the measures applied are least trade-distortive.

Voluntary consensus standards arise from a formal coordinated process involving participants in a market. Members of the group attempt to achieve consensus on the best technical specifications to meet their collective needs.  A variety of private organisations are involved in the establishment of voluntary consensus standards including industry and trade organisations, professional societies, standards-setting membership organisations and industry consortia. Use of the resulting standard is voluntary.  In many cases voluntary consensus standards are applied by the majority of suppliers.  This reflects the economic advantage associated with standardization and also customer requirements.  Further, the collaborative and consultative processes through which standards are promulgated in many industrialized countries promotes the use of standards.
De Facto mandatory standards arise from an uncoordinated process of market-based competition.  When a particular set of products or specifications gains market share such that it acquires authority or influence, the set of specifications is then considered a de facto standard.  Standards promulgated by private institutions, unless referenced by regulations, can not be legally mandated.  However, through market transactions such standards can become involuntary in practice.  Firms must comply with these standards if they wish to enter or remain within a particular market. 
Reflecting the distinctions between mandatory and voluntary standards and public and private standards infrastructure discussed above, it is possible to define a two-dimensional classification of standards that is widely applied in the literature.  Historically, most standards promulgated by public institutions were mandatory and those promulgated by private institutions were voluntary (Figure 3).  However, increasingly, public agencies have developed voluntary standards, whilst it has been recognized that the standards of private institutions can become de facto mandatory.  This classification can be used to compare the approaches to standardization in different product/service areas and/or different countries).  Broadly speaking, at low levels of economic development most standards fall into the mandatory-public quadrant of Figure 5.  As an economy develops and becomes more integrated into global markets, the incidence of first voluntary public standards and then private standards typically increases.  At In the most developed economies, however, many private standards became de facto mandatory as dominant norms become established through processes of market competition.
In many markets voluntary and mandatory standards exist and operate side-by-side and there can be considerable inter-relationships and dependencies between them.  Firstly, voluntary standards can evolve as a mechanism to facilitate compliance with mandatory standards and/or to demonstrate compliance.  For example, compliance with voluntary standards can be used to demonstrate ‘due diligence’ with respect to legal liability standards.  Secondly, mandatory standards can reference private standards as part of their requirements.  The use of standards as points of reference in regulations reinforces the voluntary use of standards are gives them additional weight.  Further, it increases the responsibility of standards institutions and ensures active participation of industries in the standards-setting process.  When the use of voluntary standards becomes so widespread, they may become embedded in mandatory standards.  Thus, voluntary and mandatory standards should be seen as complimentary and equal components of systems of standardization.  There are strong arguments for these elements to be coordinated in order to prevent duplication of efforts and to ensure compatibility.

A further distinction can be made between the standards developed by countries domestically and standards developed by countries on a collective basis, whether internationally or regionally.  International and regional standards can be a time and cost-effective manner in which to up-grade domestic standards and comply (at least in part) with international market requirements
.  Thus, in a developing country context, the use of international and regional standards can be an effective strategy to meet the needs of local industries, in particular those that are exporting.  However, their efficacy at the national level is dependent on the extent to which they reflect domestic needs and circumstances.  In cases where international and regional standards fail to take adequate account of local conditions, costs of compliance can be greater than for standards promulgated domestically.

Figure 3. Classification of standards:

	






Closely associated with standards are the processes of quality assurance employed by users in order to effect and manage compliance.  Indeed, a ‘new’ category of standards has evolved that define and describe these systems.  Most notable are the ISO 9000 series of standards on quality management systems and the ISO 14000 series on environmental management systems.  In certain industries compliance with these standards is itself becoming de facto mandatory alongside more traditional product and process standards, such that certification to ISO 9000 and ISO 14000 is becoming widespread in both industrialized and developing countries (figure 4).

Figure 4. Number of firms certified to ISO 9000 and ISO 14000 in selected developing countries, 2002:
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Source: ISO
3. The case of sanitary and phytosanitary  measures:

To examine the forms that can be taken by standards in more depth, this section provides an overview of sanitary and phytosanitary (SPS) measures.  According to the WTO, SPS measures are defined as policy instruments that have as their aim the:

· Protection of human or animal life from risks arising from additives, contaminants, toxins or disease-causing organisms in their food; this includes, for example, regulations regarding residues of fertilisers in food.

· Protection of human health and life from plant or animal-carried diseases.

· Protection of animal or plant life from pests, diseases or disease-causing organisms - Quarantine pests and diseases are defined by the international standard-setting organisations as those which are not present in the importing country, or are present, but under official control programs.

· Prevention or limit of other damage to a country from the entry, establishment or spread of pests and diseases.

Three broad categories of policy instrument can be employed by governments to achieve SPS protection (Figure 5) (Roberts et al., 1999).  Firstly, import bans prohibit the entry of a product entirely.  These can apply to a product category as a whole or be restricted to particular varieties or grades, supplies from particular countries/regions and/or o\imports at particular times of the year.  These are most widely applied to products that pose a great risk to human, (or more commonly) plant or animal health and where alternative methods of control are technically or economically infeasible.  An example is the prohibition of imports of meat from countries where Foot and Mouth Disease (FMD) is present.
Figure 5. Classification of SPS measures:
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Source: Roberts et al. (1999).

Secondly, technical specifications define requirements that products must satisfy in order to be permitted entry.  These can encompass the characteristics of the product itself, the process by which it is produced and the manner in which it is packaged.  Predefined methods of conformity assessment are specified to determine whether the product is in compliance and can be permitted to enter.  Examples, include maximum bacterial counts for milk and dairy products, use of hazard analysis critical control point (HACCP) in the processing of meat or fish, maximum residue levels (MRLs) for pesticides in fresh fruit and vegetables, and restrictions on the types of material that can be used when packaging comes in direct contact with the food product. 

Thirdly, information measures require certain information to be disclosed on the product label and/or control the claims that can be made about the characteristics of the product.  These are most commonly applied when the risk is relatively low, can be controlled easily through the actions of the consumer, or the risk is confined to a sub-set of the population (for example in the case of allergies).  Examples include instructions on how a product should be stored and prepared, 

Generally, SPS measures differ in the extent to which they discriminate between domestic and imported products.  Non-discriminatory measures are applied equally to domestic and imported products, although differences may occur in the manner in which conformity assessment is undertaken (see below).  Discriminatory measures apply additional and/or qualitatively different requirements to imported products.  Furthermore, measures can be applied to all imports regardless of source or may discriminate between individual exporting countries.  The extent to which SPS measures discriminate between products according to source is an important factor influencing the consequent impact on trade.

Most of the concern regarding the impact of SPS measures on trade has focused on regulatory requirements, although there is growing recognition that voluntary standards can also impede trade.  Firstly, compliance with established voluntary standards may be essential because consumers require compatibility with complementary products or services (for example plastic containers and microwave ovens).  Secondly, voluntary standards may be closely related to consumer preferences (for example safety symbols that are used by consumers as a guarantee of minimum quality).  Thirdly, voluntary standards may be considered crucial for compliance with regulatory requirements (for example ISO 9000 and HACCP).  If such standards are so widely applied that they become de facto mandatory, there may in practice be little choice but for importers to comply.
4. Trade effects of technical barriers and standards:
It is now widely recognized that standards can have a significant impact on trade, although the level and reliability of existence empirical evidence remains questionable reflecting, at least in part, the complex ways in which standards influence the level of direction of trade flows.  Indeed, different types of standard can have distinct trade outcomes.  At the same time, many products are subject simultaneously to a range of standards and disentangling the impacts of each is problematic.  Further, the impact of standards is influenced by the strategic manner in which firms respond; it is possible for exporters to gain from the imposition of standards if they implement standards in a manner that yields a competitive advantage over other firms in the same market (Jaffee and Henson, 2004).

Most empirical evidence on the impact of standards on trade relates to SPS measures.  This evidence includes detention data, issues raised through the mechanism of the WTO, specific case studies of standards-related trade problems and a limited number of quantitative empirical studies.  Each is described briefly below.
For a limited number of countries, information is available on the incidence of detention or rejection of imported agricultural and food products on the basis of problems associated with quality, safety, labelling or other technical issues (Jaffee and Henson, 2004).  The most widely available and cited data are for the United States and European Union.  These data suggest that the incidence of border detentions ahs been rising.  In the European Union (EU), for example, the number of notifications/alerts increased more than six-fold between 1998 (230 detentions) and 2002 (1520 detentions).  This increased incidence of rejections reflects a combination of factors including the tightening and/or harmonization of standards within the EU, application of new standards for hazards formerly unregulated and increased capacities for inspection/enforcement.  Patterns of detentions suggest that standards-related problems are distinct to certain agricultural and food products, most notably fish, meat products and fruits and vegetables, although in all cases they represent a relatively small proportion of total exports.
Another indicator of the problems associated with standards is the number and nature of complaints and counter-notifications made through the SPS and TBT Committees of the WTO.  Table 1 provides a summary of complaints relating to SPS measures over the period 1995 to 2002 (Roberts, 2004).  Whilst these data provide no way of judging the actual impact on trade flows, they do provide an indication of the areas in which standards have created, or are expected to create, a problem for trade.  In the case of SPS measures, for example, there are a number of recurrent themes (Jaffee and Henson, 2004).  In relation to animal health, the vast majority of complaints relate to what are claimed to be over-restrictive (and non-scientifically based) measures with respect to Foot and Mouth Disease (FMD) and beef products or BSE and animal by-products for pet food, animal feed, cosmetics etc.  In the case of plant health, most complaints relate to claims of overly-restrictive measures for plant diseases/pests for horticultural products.  Food safety-related complaints are a mixture of quite specific concerns with no particular theme.
Table 1:Counter-notifications relating to new measures in the SPS Committee, 1995-2002: 

	Country 

Appling

Measure

	Regulatory Goal of Contested Measure

	
	Plant Health


	Animal Health
	Human Health
	Other*
	Total

	
	
	
	
	
	

	Number of Complaints by Developed Countries

	Developed Countries
	16
	7
	44
	3
	70

	Developing Countries
	17
	11
	41
	4
	73

	Multiple Countries
	-
	2
	-
	-
	2

	Sub-total
	33
	20
	85
	7
	145

	Number of Complaints by Developing Countries

	Developed Countries
	12
	12
	34
	2
	60

	Developing Countries
	8
	17
	7
	2
	34

	Multiple Countries
	-
	2
	-
	-
	2

	Sub-total
	20
	31
	41
	4
	96

	Total
	53
	51
	126
	11
	241


*Includes complaints about horizontal regulations (such as those regulating products of biotechnology) that reference human, animal, and plant health as objectives.

Source: Roberts (2004) 

A number of in-depth case studies have been undertaken, both of the broad SPS-related problems faced by particular countries (see for example Wilson and Abiola, 2003) and of particular trade problems.  Examples are provided in Boxes 1 through 3, two of which are derived from work being undertaken at the World Bank (for further information see Henson and Mitullah, 2004 and Jaffee and Henson, 2004).  Whilst these cases may provide only limited quantitative evidence of the impact on trade, they do have the benefit of providing detailed information on the ways in which standards impact on exporters and the factors that determine the resultant impact on the level and direction of exports.
To date, there has been a paucity of quantitative studies of the impact of SPS and other standards on trade.  For example, the Economic Research Service has calculated that the cost in terms of lost ‘agricultural and food product exports due to ‘questionable’ SPS measures in other countries amounted to US$4.4 billion in 1996 (Table 2).  This averages to a cost per measure of US$17 million.
Box 1. Phytosanitary restrictions on avocado exports from Mexico to the United States:

	There has been a longstanding, and high profile dispute over US phytosanitary controls on imports of avocados from Mexico.  In 1914, US officials identified avocado seed weevil in Mexican avocados and instituted an import ban.  After repeatedly rebuffing Mexican requests for import permission for almost 80 years, in July 1993, the US Animal and Plant Health Inspection service (APHIS) permitted Hass avocados grown in Michoacan to be imported into Alaska under certain conditions.  Growers and packers in Michoacan adopted improved grove management techniques, packing practices and shipping practices in order to export their avocados.
In 1994, Mexico requested extended entry for Hass avocados to the North Eastern States. On February 5 1997, APHIS published its final rule allowing Mexican Hass avocados to enter 19 states and the District of Columbia.

Imports are permitted from the state of Michoacan under certain conditions.  The approval is based on scientific risk assessments that include a series of inter-related restrictions termed a ‘systems approach’. Under the systems approach, commercial shipments of fresh Hass avocados grown in approved orchards in Michoacan may be imported into 19 North Eastern states and the District of Columbia during the period November to February.  The systems approach safeguards are designed to progressively reduce risk to an insignificant level. The safeguards make up what is termed a ‘fail-safe’ system, which means that if one of the mitigating measures should fail, there are others in place to ensure that the risk is managed and reduced. It is a system of safeguards that occur consecutively in stages. The nine mitigating measures consist of: 1) natural host plant resistance to fruit flies; 2) field surveys; 3) pest trap and bait measures in the orchards; 4) field sanitation measures; 5) post-harvest safeguards; 6) winter shipping; 7) packinghouse instructions; 8) port-of-arrival inspections; 9) limited US distribution.  All stages are overseen and supervised by APHIS.  Should pests in the avocados be detected at any stage in the system, avocado imports may be suspended from affected areas.

Since the lifting of the restrictions, Mexican exports of avocados to the United States have increased significantly (Figure 5).  In 1991, Mexican exports of avocadoes to the United States were negligible at 367 tonnes, accounting for only 2 percent of total imports.  However, by 2000, exports had increased to 14,479 tonnes, accounting for 17 percent of total imports.

In September 1999, Mexico requested that the United States extend both the seasonal period and geographical region to which avocados can be exported from Mexico.  In November 2001, APHIS issued a new rule, extending the number of states to which avocados can be exported to 31 and extending the permitted entry period to six months from October 15 to April 15.


Source: Bredahl and Henson (2004).
Table 2. SPS standards impeding agricultural and food exports from the United States, 1996:

	Regulatory Goal
	Number of Measures
	Estimated Trade Impact

($ million)
	Average Trade Impact per Measure

($ million)

	Plant health
	260
	2516.79
	17.02

	Animal health
	
	868.82
	

	Food safety
	
	2288.00
	

	Natural environment
	
	0.51
	

	Total
	
	4424.73
	


Note: 
Sum of estimated trade impact for individual regulatory goals may exceed overall trade impact for SPS measures because individual measures may have multiple regulatory goals.

Source: Thornsbury et al. (1998)

Otsuki et al. (2000; 2001) estimate the impact of differing standards for levels of aflatoxins in cereals, dried fruit and nuts, including the new standards applied by the EU and the international standard developed by Codex, on exports from nine African countries over the period 1989-98.  The EU’s new standard is predicated to have a significant impact on exports of these products (Table 3).  The impact on the value of exports of applying the EU rather than an international standards developed by the Codex Alimentarius Commission is estimated to be US$670 million per year for nine African countries.

Figure 5. Imports of avocados to the United States, 1991-2002:
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Source: Economic Research Service, USDA.

Box 2. Hygiene requirements and fresh fish exports from Kenya:

Over the last decade, developing country exports of fish and fishery products have increased at an average rate of six percent per annum.  However, one of the major challenges facing developing countries in seeking to maintain and expand their share of global markets is progressively more strict food safety requirements, particularly in major industrialized countries and regions.  Previous studies suggest that exporters in a number of countries have experienced not inconsiderable problems complying with these requirements.
  Whilst the associated costs of compliance can be significant, however, the returns in terms of continued and/or expanded access to high-value markets often more than compensate.

The European Union lays down harmonized requirements governing hygiene throughout the supply chain for fish and fishery products.  Processing plants are inspected and approved on an individual basis by a specified ‘Competent Authority’ in the country of origin, whether a European Union Member State or a Third Country, to ensure that they comply.  The European Commission undertakes checks to ensure that the Competent Authority undertakes this task in a satisfactory manner.  Imports from Third Countries are required to have controls that are at least equivalent to those of the European Union.  Countries for which local requirements have been recognized as equivalent are subject to reduced physical inspection at the EU border.  Countries that have not yet met these requirements, but which have provided assurances that their control are at least equivalent to those of the European Union  are currently permitted to export, but are subject to higher rates of border inspection.  Initially the deadline for all countries to be fully-harmonized with the EU’s hygiene standards was 31 December 1996.  However, this has been extended on numerous occasions and the current deadline is 31 December 2005.

Kenya provides an example of longer term efforts to comply with the EU’s food safety requirements, overlaid with the necessity to overcome restrictions on trade relating to immediate food safety concerns.  The major export of fish from Kenya is Nile perch derived from Lake Victoria.  Until the mid-1980s this was a relatively minor species in the Lake Victoria fishery, but subsequently came to dominate the landed catch through the 1990s.  At the end of the 1980s, this was accompanied by a shift in focus from local to export markets and by the mid-1990 Nile perch accounted for over 90 percent of Kenya’s exports of fish and fishery products, with a value of around $44 million in 1996.  The majority of these exports were destined for the European Union.  Through the 1980s there was significant investment in industrialized fish processing facilities and by the mid-1990s 15 facilities were in operation.  At the landing beaches, however, there was little or no change in fishing methods or the development of marketing facilities.

Initially, Nile perch exports were extremely profitable.  However, capacity soon exceeded the available supply of fish, a situation that has pervaded the supply chain for Nile perch ever since and sets the competitive environment in which all levels of the chain operate.  Although food safety requirements in their major export markets were evolving, most notably the European Union, most processors made little or no attempt to up-grade their facilities and systems of procurement, processing and marketing.  Likewise, the legislative framework of food safety controls remained largely unchanged, despite the fact that the structure and focus of the supply chain had shifted to exports.  The overall picture was of a supply chain that had not been up-graded in line with the growth in exports and was unable to implement effective controls within the context of rapidly evolving standards overseas.  Thus, both the public authorities and exporters were in a continuous position of problem-solving.

In recent years exporters of Nile perch in Kenya (as well as Tanzania and Uganda) have faced a catalogue of restrictions on trade with the European Union.  In 1996, Salmonella was detected in a number of consignments of Nile perch from Kenya, Tanzania and Uganda at the Spanish border and Spain immediately prohibited imports.  In April 1997, the European Commission introduced a requirement for Salmonella testing of all consignments of Nile perch from the region.  Following an outbreak of Cholera across East Africa, this was extended to all fish and to cover Vibrio cholerae and Vibrio parahaemoliticus.  These requirements were eventually lifted in June 1998.  In March 1999, a suspected case of fish poisoning with pesticide was identified in Uganda.  The European Union subsequently imposed a ban on exports of Nile perch in April 1999 which, in the case of Kenya, was not lifted until December 2000.  In each case, the impact on the Nile perch sector was immediate.  Exports declined, although over time these were partially offset by increased sales to other markets.  Fish processing plants, most of which were already operating at less then 50 percent capacity, reduced their production and some closed.  In turn, the landed price of Nile perch fell.

In response to the ‘crisis’ created by the European Union’s actions, efforts were made by both the government and private sector in an attempt to up-grade food safety controls.  Initially, responsibility for regulatory controls was split between the Ministry of Health and the Fisheries Department of the Ministry of Agriculture and Rural Development.  This created significant coordination problems and poor delineation of responsibilities, delaying necessary reforms to regulatory systems.  Subsequently, however, the Fisheries Department was made the sole ‘Competent Authority’ and legislation was quickly revised in line with the EU’s requirements.

Simultaneously, fish processing plants up-graded their facilities and implemented HACCP.  The total cost of these improvements is estimated to be $557,000, with an average cost per plant of around $40,000.  Whilst this may not seem a huge investment, particularly relative to the value of exports, it is evident that the costs were prohibitive for a number of processing facilities and they closed.  Thus, in view of prevailing levels of excess capacity, the European Union’s requirements have induced rationalization of the processing sector.  Simultaneously, fish processing companies began to cooperative with one another in order to present a united voice to the Kenyan Government and European Commission.  In 2000 the Kenya Fish Processors and Exporters Association (AFIPEK) was formed.  This has developed a code of Good Manufacturing Practice for the sector, which is adopted on a voluntary basis by its members.

A remaining weakness in the Nile perch supply chain is standards of hygiene at landing beaches.  Over time, most attempts by the government to implement effective management of the fishery resource and marketing arrangements have failed.  In many cases, only recently have most efforts been made to provide toilets, paved and fenced landing areas, potable water and covered markets.  This is undoubtedly the biggest compliance issue facing the sector in the short to medium-term if access to EU markets for fish and fishery products is to be maintained.

It is evident that the efforts of the Kenyan Government and private sector eventually paid off.  In December 2003, the European Commission recognized the controls in place as equivalent to those in the European Union.  However, this case illustrates the very significant impact that stricter food safety requirements can have on a supply chain that is almost entirely export-oriented and largely dependent on a single market.  It also demonstrates how such requirements can exacerbate existing pressures for restructuring and reform, whilst prevailing supply and capacity issues constrain the manner in which the various levels of the chain is able to respond.

The European Union’s hygiene requirements for fish and fishery products, and more specifically, the imposition of restrictions on exports through the period 1997-2000, have had profound effects on the Nile perch sector in Kenya and its course of evolution.  Whereas the export supply chain developed with a central focus on European Union markets, today most exporters have diversified their export base and have major markets in (amongst others) Australia, Japan and the United States.  However, ironically, compliance with European Union requirements has better enabled Kenyan exporters to access and maintain these markets.

The Kenyan case illustrates the great inter-dependencies between the various levels of the supply chain, and between the public and private sectors, in meeting food safety requirements in export markets.  It also demonstrates the importance of responding to emerging food safety and agricultural health standards in both a proactive and offensive manner.  The periods of restrictions faced by Kenyan exporters of Nile perch very much reflect the fact that little had been done in response to the implementation of more strict food safety requirements in the country’s most important export market.  Rather, most of the concerted effort to comply with these requirements was stimulated by the sudden loss of market access, in very much a ‘crisis management’ mode of operation.

Source: Henson and Mitullah (2004).

Developing countries can incur significant ‘costs of compliance’ whenever changes are made in international standards or those of their trading partners.  Additional costs may also be incurred in response to new or more stringent requirements of private buyers.  These costs can come in various forms, including fixed investments in adjusting production/processing facilities and practices, recurrent personnel and management costs to implement the standard and the public and private sector costs of conformity assessment.  

Table 3. Impact of EU and Codex standards for aflatoxins on imports of cereals and cereal preparations to the EU (US$ million):

	EU Member State
	EU Standard
	Codex Standard


	Difference Between Scenarios (%)

	Austria
	+5
	+5
	0

	Belgium/Luxembourg
	-10
	+13
	80

	Denmark
	0
	+5
	50

	Finland
	-1
	+3
	61

	France
	-92
	+123
	80

	Germany
	0
	+10
	50

	Ireland
	-3
	+4
	80

	Italy
	-22
	+29
	80

	Netherlands
	-8
	+11
	80

	Portugal
	-35
	-22
	87

	Spain
	-10
	+13
	80

	Sweden
	-1
	+3
	61

	UK
	0
	+3
	50

	EU
	-177

(59%)
	+202

(+58%)
	76


Source: Otsuki et al. (2000; 2001).
Typically there are a variety of technological and administrative ways in which to achieve compliance with a certain standard.  For this and other reasons the level and relative significance of compliance costs can vary enormously from industry-to-industry and between different countries.  Important variables include the prevailing structure and conditions of the supply chain, range and extent of administrative and scientific capacities, level of effective intra-industry and public-private cooperation, strength of existing technical service industries, and so on.  In circumstances where there exists a mature and reasonably well-developed export industry, changes in standards may necessitate only incremental changes by producers or exporters and perhaps some modest adjustment in public sector oversight arrangements.  However, in circumstances where the supply chain has utilized make-shift or multi-purpose facilities and where new requirements (or new levels of enforcement) necessitate major upgrades, some firms may need to re-direct their products to less demanding markets, while others must undertake significant fixed investments.

Box 3. Exports of raspberries from Guatemala:

In the late 1980s, several firms began exporting raspberries from Guatemala to the United States in certain months of the year when domestic supplies were limited (Calvin 2003 and Calvin et al. 2003).  By 1996, these exports had reached $3 million, with some 85 growers participating.  In that year, however, the US Centers for Disease Control and Prevention (CDC) and Health Canada received reports of some 1,465 cases of food-borne illness associated with the parasite Cyclospora.  After some time, raspberries from Guatemala were identified as the most likely source of the contamination.

While the US FDA sent a team to Guatemala to investigate, there was much scientific uncertainly and great difficulty identifying the likely source of the contamination.  The association of Guatemalan growers (GBC) remained unconvinced that its raspberries were the source of the problem.  It attempted to put in place a limited program to screen out potentially high-risk farms, yet this program had no effective enforcement mechanism.  After another large outbreak of Cycospora-related illnesses in the spring of 1997, the GBC voluntarily agreed to stop exports of raspberries to the United States.  Despite the fact that the Guatemalan government created a food safety commission with certain enforcement powers in late 1997, the FDA was unconvinced and essentially imposed an import ban on Guatemalan raspberries.

Over the subsequent two years many organizations in the United States and Canada worked with the Guatemalans to solve the problem.  A ‘Model Plan of Excellence’ (MPE), requiring the application of certain food safety practices by growers, involving mandatory inspection by government and including a system for product traceability back to the individual grower was put in place in 1999.  On the basis of this, the United States again permitted imports of Guatemalan raspberries. In 2000, however, there were two further Cyclospora outbreaks which were traced back to a single Guatemalan farm.  This was subsequently removed from the MPE program.  There have been no such outbreaks since.

While the MPE was technically successful, it came too late to save the industry.  Facing consumer concerns, several supermarkets in the United States sought alternative sources of raspberries.  Recognizing the enormous challenge in rehabilitating the reputation of Guatemalan raspberries in the eyes of both consumers and distributors, several of the leading firms in the industry (including both Guatemalan and international firms) shifted their operations to Mexico, from where they began to export larger quantities.  By 2001, there were only four growers of raspberries remaining in Guatemala with exports of less than $200,000.  In contrast, Mexico’s exports of raspberries have grown from $2.9 million in 1998 to $8.9 million in 2002, and now accounts for the majority of an expanding import trade into the United States.

Calvin et al (2003) draw several lessons from the experiences of Guatemala.  Firstly, that delays in addressing food safety and agricultural health problems may adversely affect an industry’s exports and reputation.  Secondly, that an effective traceability system allows trade restrictions to be overcome through particular growers and/or exporters, rather than needing to enhance standards in an entire industry.  Finally, strong grower organizations can improve an industry’s ability to respond to food safety challenges.  Further, there is a wider lesson from Guatemala’s experience.  Small countries and niche products are probably far more vulnerable to loss of markets and collapse of reputation in the face of food safety problems then would be the case with larger countries and more mainstream or generic products.  One suspects that both international buyers and consumers would be more tolerant and patient with core and long-standing suppliers which have established a national ‘brand’ in which they have confidence.

Source: Jaffee and Henson (2004).

This is illustrated in Table 4 which compares the adjustment costs associated with investments in the upgrading of hygiene controls in the Bangladeshi and Nicaraguan shrimp industries.  In the case of Bangladesh, major investments had to be made in the mid-1990s to upgrade fish processing facilities, product testing laboratories and other areas in response to repeated quality and safety detentions of product entering the United States and a ban in 1997 on shrimp imports into the European Union.  These investments were at a level equal to 2.3 percent of the total value of the country’s shrimp exports over the period 1996-98.  The annual maintenance of HACCP and regulatory systems involved costs equal to 1.1 percent of exports.  Between 1997 and 2002, the Nicaraguan shrimp industry needed to make adjustments to hygiene controls to ensure compliance with modified US fish safety regulations, including requirements to implement HACCP.  However, since many Nicaraguan factories were relatively new and modern only modest incremental investments were needed, equivalent to 0.6 percent of the value of exports.

Table 4. Costs of compliance with export food safety requirements in the Bangladeshi and Nicaraguan shrimp processing sectors (US$ million):

	Costs
	Bangladesh

(1996-98)
	Nicaragua

(1997-2002)

	Industry Facility Upgrading

Government

Training Programs

Total
	17.55

0.38

0.07

18.01
	0.33

0.14

0.09

0.56

	Annual Maintenance of HACCP Program
	2.43
	0.29

	Shrimp Exports During Focal Periods
	775.00
	92.60

	Average Annual Shrimp Exports
	225.00
	23.20

	Upgrade/Focal Year Export

Maintenance/Annual Exports
	2.3%

1.1%
	0.61%

1.26%


Sources: Based on Cato and Lima dos Santos (1998) and Cato et al (2003).

Many forms of technological and organizational change involve shifts in levels and structures of operating costs.  There are at least two (related) reasons why the costs associated with these changes are deemed to be ‘controversial’ in relation to changes in standards that affect trade, and especially SPS measures where most concern has been expressed (Jaffee and Henson, 2004).  First, there is a perception that the needed actions are not justified and represent an unnecessary cost burden on developing country suppliers.  This lack of justification might be because these requirements lack, or are perceived to lack, scientific basis or involve burdensome arrangements when simpler and less costly procedures might provide similar outcomes.  Second, suppliers may obtain little or no benefit beyond continued market access, while the opportunity cost of the required investments can be considerable.

The enhancement of standards-related capacity can also have more dynamic and wide-ranging impacts on private sector suppliers.  For example, the implementation of a some food safety systems can send positive signals to both existing and potential customers.  Firms can use these signals as a mechanism to reposition themselves in the marketplace and/or access new markets.  For example, Indian fish processing plants that have invested in sophisticated systems of hygiene control are making efforts to access higher-value markets for processed and semi-processed products (Henson, Mohammed and Rajasenan, 2004). Conversely, the potential burden of compliance costs can induce strategic changes as a means to avoid investments, for example through attempts to access markets with standards.  Likewise, this can occur where problems have been experienced complying with requirements in a particular market.  For example Kenyan fish exporters, that historically were been highly dependent on European markets, have made attempts to diversify their exports to countries such as Australia, Japan, and United States (Henson and Mitullah, 2004).

Even where the administrative, technical and financial burden of compliance with enhanced standards is achievable at a country or industry level, this burden may be too great a burden at the level of individual firms or producers.  There is a general concern that the challenge of rising standards is marginalizing the position of smaller players, especially producers, traders and processors, as well as smaller industries as a whole, in international trade.  A particular issue is where smaller players can be disadvantaged where there are economies of scale or scope in the implementation of particular technologies or administrative systems.  Further, there is evidence that standards act to exacerbate other factors that threaten the status quo in established supply chains.
A frequent presumption when discussing the marginalization of particular suppliers is that standards compliance is a ‘do or die’ scenario (Jaffee and Henson, 2004).  In reality, however, there is rarely a single market for particular products, such that suppliers do have other options.  In turn, they must orient themselves to those markets (as well as market segments) where they have advantages rather than disadvantages.  For example, there may be opportunities in domestic or regional markets for the same or similar products, where lower prices are offset by the avoidance of compliance challenges and costs.  Directing attention towards these markets may be one way of avoiding marginalization.  Thus, the development of many exports sectors in the future, especially for agricultural and food products, is likely to be bimodal, with some firms up-grading and adapting and others targeting other markets and raising their capacity at a slower pace over time.

5. The role of the WTO:

Until the coming into force of the WTO in 1995, prevailing multilateral trade agreements were largely ineffective at controlling the impact of standards on trade.  Whilst a Standards Code had been established, this had proved inadequate to address a number of long-standing disputes between major industrialized countries, for example the US and EU and the need for a more rigorous and more comprehensive regime was recognized.  Thus, the WTO has established rules for the application of standards through the SPS and TBT Agreements.  Broadly, these Agreements recognize the right of Member states to apply standards in pursuit of legitimate policy objectives, provided they do not discriminate between domestic and foreign sources of supply and take the form which is least trade-distortive.
Standards that relate to products and PPMs raise quite different questions in international trade and are dealt with quite differently by existing multilateral trade agreements (Bureau, 2004).  Whilst trade can be affected where two countries adopt different product standards, in many cases notions of equivalency prevail where, although products have distinct characteristics they can be shown to be functionally equal.  Mechanism through which the trade impacts of differences in product standards can be addressed include harmonization and mutual recognition, whether informally or through a formal agreement If different product standards lead to different levels and/or types of performance, a range of instruments are applied according to the perceived risk, as described in Figure 5.  Subject to the rules laid down by the WTO, nation states can legitimately take such actions even where they have an adverse impact on trade.

In the case of PPM standards, Article XX of the General Agreement of Tariffs and Trade (GATT) 1947 prohibits discrimination between products that can be considered ‘like’ (Bureau, 2004).  In many cases products are considered to be ‘like’ even though they are based on different PPM standards, although with an increasing range of issues this is far from ‘clear cut’ Indeed, some standards, of which organic foods is a good example, reflect both product and process characteristics.  These rules have created frustration amongst certain groups, for example consumer and environmental advocates, which suggest that the WTO as preventing obstacles to ethical or environmental standards.  Further, whilst in some cases PPM standards include clearly defined and measurable benchmarks in others the criteria against which performances are measured is contentious because they reflect cultural and social values which are not universal globally.
As an illustration, the objectives of the SPS Agreement are to: 1) protect and improve the current human health, animal health, and phytosanitary situation of all Member countries; and 2) protect the Members from arbitrary or unjustifiable discrimination due to different sanitary and phytosanitary standards.  The Agreement thus permits individual nation states to take legitimate measures to protect the life and health of consumers given the level of risk that they deem to be ‘acceptable’, provided such measures can be justified scientifically and do not unnecessarily impede trade.  However, they are required to recognise that measures adopted by other countries, although different, can provide equivalent levels of protection.  The key elements of the Agreement are detailed below:
· Harmonization:  In many circumstances the harmonisation of SPS standards can act to reduce regulatory trade barriers.  Therefore, Members are encouraged to participate in a number of international standards-setting organisations, most notably Codex Alimentarius, the International Office of Epizootics (OIE) and the International Convention on Plant Health (IPPC).  Members are expected to base their SPS measures on the standards, guidelines, or recommendations set by these organisations, where they exist.  They are, however, entitled to adopt measures that achieve a higher level of protection, provided this can be justified scientifically.
· Equivalence: Members are required to accept the SPS measures of other members where they can be demonstrated to be equivalent; such that they offer the same level of protection.  This protects exporting countries from unjustified trade restrictions, even when these products are produced under simpler and/or less SPS standards.  However, in practice, the right of the importing country to test imported products limits the right of equal treatment.
· Assessment of risk and determination of the appropriate level of sanitary or phytosanitary protection: Members are required to provide scientific evidence when applying SPS measures that differ from international standards.  This evidence should be based on a risk assessment, taking into account, when possible and appropriate, risk assessment methodologies developed by the international standards organisations.  Further, Members are obliged to achieve consistency in the application of SPS measures, to avoid arbitrary or unjustifiable distinctions in the levels of protection it considers to be appropriate if the distinctions would result act to distort trade.
· Adaptation to regional conditions, including pest- or disease free areas and areas of low pest or disease prevalence: The Agreement recognises that SPS risks do not correspond to national boundaries; there may be areas within a particular country that have a lower risk than others.  The Agreement, therefore, recognises that pest- or disease-free areas may exist, determined by factors such as geography, ecosystems, epidemiological surveillance, and the effectiveness of SPS controls.
· Transparency: The Agreement establishes procedures for enhanced transparency in the setting of SPS standards amongst Members.  Members are required to notify the SPS Secretariat of all proposed and implemented SPS measures.  This information is relayed to the National Notification Authority of Member Governments.  Moreover, Members are required to establish an Enquiry Point’ which is the direct point of contact for any other Member regarding notifications of SPS measures.

· Consultation and dispute settlement: The Agreement establishes detailed and structured procedures for the settlement of disputes between Members regarding the legitimacy of SPS measures that distort trade.  An SPS Committee meets on a regular basis (three times per year) and provides a forum through which issues relating to the SPS measures applied by WTO Members can be raised.  More formally, Members can refer issues to the WTO’s dispute settlement mechanism.
Given that developing countries typically implement quantitatively lower SPS standards than developed countries, in principle the SPS Agreement should help to facilitate trade from developing to developed countries by improving transparency, promoting harmonisation and preventing the implementation of SPS measures that cannot be justified scientifically.  Much of this is dependent, however, on the ability of developing countries to effectively participate in the Agreement.  The Agreement itself tries to facilitate this by acknowledging the special problems that developing countries can face in complying with SPS measures and allowing for special and differential treatment:
· Members are instructed to take account of the special needs of developing countries, and in particular least-developed countries, in the development of SPS measures.

· To maintain opportunities for exports from developing countries, where the appropriate level of protection permits scope for the phased introduction of new SPS measures, longer periods should be given for products that are of special interest to developing countries. 

· The SPS Committee is permitted to grant developing countries time-limited exemptions from obligations under the Agreement, taking into account their financial, trade and development needs.

· Members should encourage and facilitate the active participation of developing countries in international organisations such as Codex Alimentarius, OIE and IPPC.

· Members are encouraged to provide technical assistance to other Members, in particular developing countries, for the purpose of allowing such countries to meet the level of SPS measures protection required in their export markets.

Further, the Agreement permitted additional time to developing countries to implement all or some of its provisions.  Developing countries were permitted an additional two years (until 1997) to comply with the all provisions except those associated with transparency.  Further, the least developed countries were permitted an additional five years (until 2000) to comply with Agreement in its entirety.

There is evidence that the SPS Agreement has had some positive impacts on the application of SPS measures by WTO Members and their governance internationally.  For example, it has enhanced transparency, encouraged the use of risk assessment techniques in the development of national SPS measures and emphasized the importance of pest and disease-free areas, both within and across national boundaries (IATRC, 2000).  However, in other areas, for example equivalency, there has been less success.  Whilst the SPS Committee has established general guidelines on the assessment of equivalency, there are few concrete examples of equivalency having been established between trading partners.  Arguably, the equivalency provision is one of the most valuable elements of the SPS Agreement to developing countries.

6. Conclusions:

This paper has provided a brief overview of the potential ways in which standards can influence trade, with a particular focus on the issues and challenges faced by developing countries.  Mirroring the decline in traditional barriers to trade, attention has focused on the potential role of standards as technical barriers to trade.  Indeed, there are now a number of documented cases where developing countries have faced restrictions because of their inability to meet both mandatory and voluntary standards.  At the same time, other countries have managed to gain access to high-value markets in industrialized countries despite the existence of exacting standards and indeed may have gained a competitive advantage in the process.  Whilst the existing body of evidence suggests that standards are a major trade issue, there have been very few quantitative studies that provide an estimate of the degree to which trade is curtailed.  This reflects the complex ways in which standards influence international competitiveness and the multitude of technical requirements that may be applied to single product at any point in time.

The WTO has established clear and comprehensive rules on the application of standards by nation states aimed at minimizing any trade effects.  Whilst these rules have enhanced the transparency of standards and served to provide a basis on which Member countries can question the legitimacy of the requirements laid down by their trading partners, it is evident that standards remain a major trade issue.  Indeed, some have questioned the efficacy of the SPS and TBT Agreements and, more particularly, the ability of many poorer developing countries to take advantage of the mechanisms it provides.  Indeed, the manner in which these Agreements are being applied is evolving over time as the SPS and TBT Committees establish guidelines and working principles to guide implementation.
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� This is dependent, however, on the extent to which other countries, and in particular industrialised countries, adopt international standards rather than their own domestic standards.  Further, private buyers may themselves impose additional requirements over and above regulatory requirements.


�See for example Henson et al., 2000; Rahman, 2001; Musonda and Mbowe, 2001; UNEP, 2001a; 2001b and Zaramba, 2002.
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