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SUMMARY
It has been argued that the global harmonisation of animal health procedures, regulations and responses will both improve animal health and provide economic benefits. Harmonisation of regulations and responses can be driven by trade reform, such as multilateral or bilateral agreements, or as a response to private quality assurance programs.	Comment by Author: Thanks for picking up the US spelling this has been accepted throughout 
At an international trade level, trade reform is currently focused on reducing the costs of trading between countries. To achieve this, bilateral agreements where possible are harmonising regulations throughout all sectors of the economy. However, like any change, there are both positive and negative outcomes that should be explored to understand the net effect of change on animal health, the economy and society. 
The article debates the economic foundations of harmonisation, alternative methods for developing harmonisation, and discusses the pros and cons of harmonisation in order to understand the opportunity costs from adopting the same level of risk to animal health. 
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Introduction
With the major gains from tariff reform being realised, trade reform policy has shifted its focus towards the removal of non-tariff barriers and harmonising regulations to increase the economic gains from trade integration. As the differences in regulatory frameworks between countries decrease, the cost of doing business between those countries also decreases, and a wider range of goods can enter the market at lower prices benefiting consumers. This is the law of comparative advantage that underpins free trade [1]. 
Regulation harmonisation can provide real economic and social gains especially in countries where regulations and institutions are lax [2]. Therefore, we can find the drive for harmonisation central to the World Trade Organization (WTO), and the drive for economic growth. Additionally, the adoption of private regulations can enable some individuals to take advantage of niche markets and higher prices by meeting social preferences [3]. 
However, the gains from harmonisation have been challenged by two central arguments. One, analyses typically only search for a positive impact on one sector of an economy from the harmonisation in one area [4], and fail to consider the complex spill over effects (both positive and negative) this may have across all sectors of society and the economy [5-7]. 
[bookmark: _Hlk36193180]Two, it has been argued that trade is about ‘games of power’ and that a country’s hegemony can influence the level of harmonisation to benefit their economy and not the trade partners [8]. Thus, the failure to understand the complex changes from harmonisation (i.e. information asymmetry, may lead to regulatory capture [9]) may end up with a country adopting levels of risk (e.g. attitudes to antibiotic use, food health standards, etc) that were unpalatable to its society before harmonisation [10; 11]. As Hassoun [12] reflects, the design and implementation of harmonisation may actually reinforce the conditions for poverty and inequality within a country. Not every country has enjoyed harmonisation, and the cost of re-establishing a country’s independence to set their own regulations comes at a cost. By the end of 2020, it is predicted that the United Kingdom’s economy will have lost £200 billion in four years during Brexit, the removal of the United Kingdom from the European Union [13]. 	Comment by Author: Rewritten for clarity
Animal health harmonisation will create both positive and negative effects for a country, but the true impact may only be fully realised once harmonisation is implemented or removed. Therefore, careful debate both before implementation or dissolution of harmonised regulations is required, to consider the wider impacts on society. As animal health harmonisation applies equally to: production inputs (e.g. registration pharmaceuticals and feed); regulation practices (e.g. cage size, animal welfare practices, and slaughter protocols); output definitions (e.g. what age is veal); and protocols for international animal health emergencies ( e.g. defined rules to apportion costs and responsibilities for dealing with animal diseases, their prevention, detection, and treatment [14]), the debate is complex. 
To explore this complex problem, this article firstly outlines the basic economic foundations associated with harmonisation, then debates how harmonisation can occur via alternative government agreements and from private intervention, the pros and cons from harmonisation are explored and final comments are provided.
Harmonisation and Trade 
The economics of harmonisation and trade focuses on the impacts on producers and consumers. Let us consider a case of two countries (1 and 2) seeking to harmonise regulations on beef health requirements, in Figure 1. 
Country 1 has lower animal health standards and production costs. In this country, producers can sell a kilogram (kg) of beef for price (). At this price, consumers will buy  kgs of beef. Country 2 has more stringent animal health regulations, and producers must charge () to remain viable, but at this price consumers in Country 2 will only buy  kilograms of beef.
If the cost to harmonise allows beef to be sold at (/ kg, then regulations have increased Country 1’s costs and decreased Country 2’s costs. Now, the quantity of beef consumed in Country 1 falls to  and increased the quantity of beef bought to . In this example, there are winners and losers in harmonisation, and economics can provide an understanding of the likelihood of these impacts across society.
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Figure 1: Harmonisation

What the basic story of harmonisation neglects is: who sets the standards and second-round effects of change. For example, if standards were set to Country 2 levels, Country 1 may not be able to produce any beef. Alternatively, if Country 1’s standards are adopted, it may introduce a level of risk that creates negative animal and human health impacts from exotic outbreaks of disease [10]. Additionally, second-round effects of change can impact wages, lead to structural change in the production sector and labour redistribution [15-17]. 
Both theoretically and practically, these are critical issues for harmonisation of animal health regulations. The next section explores the operationalisation mechanism (private or public) of how harmonisation deals with these actions.
Harmonisation Standards: Public Versus Private?
[bookmark: _Hlk36192097]The operationalisation of harmonisation can occur in three ways: the first is via multilateral agreements via the World Trade Organization (WTO); the second is via bilateral (2 countries) and plurilateral (3 or more countries) agreements; and the third is via private standards being introduced.
[bookmark: _Hlk36193449]Multilateral trade agreements: The WTO SPS Agreement
With 164 member countries and 23 observer nations, the WTO[footnoteRef:2] provides a unified platform for negotiations to help the development of rules, and to deal with disputes associated with the trade in goods, services and intellectual property. Central to the discussion here, is that an individual country’s hegemony is diminished in a larger group and as processes unfold [18]. 	Comment by Author: Only the SPS Agreement specifically recognizes standard-setting organizations in this way. As such, the suggestion is to reformulate this sentence and include in the second paragraph.	Comment by Author: accepted [2:  https://www.wto.org/english/thewto_e/whatis_e/tif_e/org6_e.htm#observer] 

The WTO provides a platform for recognising relevant SPS international standard-setting bodies as responsible for developing the global standards for trade harmonisation, in the areas of animal and plant health, and food safety. This is enshrined in the WTO Agreement on the Application of Sanitary and Phytosanitary Measures (the SPS Agreement), which was adopted in 1995. This Agreement sets out the rights and obligations (and exceptions) for WTO Members with respect to measures intended to address animal and plant health risks, and food safety risks. Specifically,  the SPS Agreement relies on three international standard-setting bodies (also known as the three sisters) for developing SPS-related standards, guidelines and recommendations: the World Organisation for Animal Health (OIE), that specifies animal health-related standards; the International Plant Protection Convention (IPPC), that specifies standards in the plant health area; and the Codex Alimentarius, that specifies food-safety related standards, including acceptable levels of chemical use in food production systems [e.g. maximum residue limits (MRLs)]. In this respect, the SPS Agreement views harmonisation as countries basing their SPS regulations on the international standards, guidelines or recommendations developed by these three sisters, and the Agreement encourages countries in this process.  	Comment by Author: Perhaps it is may be useful here to include this additional sentence to emphasize the distinction between harmonization from the SPS Agreement perspective (i.e. basing measures on international standards) vs. harmonization of regulations (e.g. through bilateral/multilateral agreements).	Comment by Author: Nice thank you
While the three sisters set the standards, each country can still set their own appropriate level of protection (ALOP) and standards if they can back the adjustments with science. The ALOP is the level of risk to a country’s economy, ecosystem and human population that a country is willing to accept from being involved in trade. 
Bilateral and Plurilateral trade agreements
Reaching consensus in multilateral agreements is a timely process and countries have been engaging in bilateral/plurilateral agreements, often called Free Trade Agreements (FTAs), to avoid protected negotiations.
However, harmonisation of animal health and food safety regulations via this bilateral/plurilateral process can define a set of mutually agreed regulations for animal health and food production, that may differ to that of the standards of the ISSBs recognised under the WTO SPS Agreement (see prior section). In this situation, the ALOP between countries harmonises, and in given situations the regulatory authority can transition away from public institutions towards corporate power. Labonté et al. [7] detail the United States–Mexico–Canada Agreement’s (USMCA) impact on Mexico and Canada and the transfer of power to US corporations in the public health sector; the desire to harmonise to the US ALOP; and the removal of the right for Canada to use dispute settlement concerning investor state disputes.	Comment by Author: Or corporations?	Comment by Author: sccepted
Redirection towards corporate control may create outcomes where those that set the risk are not responsible for dealing with the negative outcomes from the risk.  It is within bilateral/plurilateral settings where games of power are central to...
“...to strategically manipulate the outcome of the deal [8] are evident. Consequently, rarely do FTAs actually mean free trade. Rather FTAs stipulate a set of conditions that solidify advantage to one or more countries at the expense of another.”
[bookmark: _Hlk13561465]Private standards
[bookmark: _Hlk13561228]Private standards or quality assurance programs can be a top down (e.g. from an oligopolistic purchaser [19]), or bottom up (e.g. consumer preferences [3; 20]). Such standard setting mechanisms operate as a signalling mechanism between producers, retailers and consumers [21]. While social expectations may direct private standards and incentivise producers to meet the desires of the public, they are not regulations [22]; nevertheless, failure to comply with private standards may still result in some form of penalty such as a lower price or denial of market access. Private standards are considered a ‘mixed blessing’[footnoteRef:3] by the  OIE as they can both enhance the SPS Agreement and in some situations be considered a barrier to trade [23].	Comment by Author: Or shelf access?	Comment by Author: Jonathan/ Will any suggestion.  I see it as market from an international harmonisation point of view.  I see shelf access as a domestic issue.	Comment by Author: To my mind it doesn’t detract from the point whichever way it is expressed. I would leave as is because market access is more familiar terminology.	Comment by Author: Thanks for picking up the incorrect ref to the WTO [3:  https://www.wto.org/english/news_e/news07_e/sps_28feb_1march07_e.htm] 

[bookmark: _Hlk34799136]In countries with weak institutions, the adoption of a basic level of private standards may provide significant gains in terms of economic activity and animal welfare [24], but in countries with strong  institutions the gains are likely to be less. In given situations, private standards can be a response to creative marketing, where a lack of information or misinformation is used to gain a greater share of a market through fear. The 2016 Hungry Jack’s hormone-free beef promotion is one such example [25]. 
Why harmonise?	Comment by Author: It might be useful to include some of the text from the previous version of the paper here, in order to give additonal context. 	Comment by Author: Thank you
Central to the debate about harmonisation is why would a country be willing to give up the sovereign right to set its own regulations? Whose regulations should countries adopt and are the standards higher or lower than those set by the international standard-setting bodies recognised by the WTO SPS Agreement (i.e. OIE, IPPC and Codex); and do all signatories of a trade deal benefit equally? The operational approach to harmonisation plays a central role into the benefits harmonisation can have. The choice for harmonisation then is complex and the next section outlines the common pros and cons of harmonisation. 
Possible Positive Effects from Animal Health Harmonisation
The five points below summarise the harmonisation debate, where harmonisation is considered only as the removal of barriers. In some cases, harmonisation can lead to more regulations but that is not explored in this debate.
1. The harmonisation of regulations and the cutting of red tape will improve efficiency [26] and reduce costs [27]. This argument relies on the comparative advantage to work and reduce costs once harmonisation has occurred, and may lead to decreased competition in the long run, as well as higher prices for existing monopolies or oligopolies that are no longer protected [28].

2. Government regulatory institutions and the legal frameworks are unable to keep pace with technology improvements. If we adopted a multilateral regulation and verification process[footnoteRef:4], the rate at which new goods enter the market would increase, and all cost savings could be diverted into further research or price reductions. [4:  That is if the object passes the regulations standards in one country, it doesn’t need to pass regulations in another country] 

This argument sells the idea that the next miracle cure is on the horizon [29], or that regulations are preventing a new practice which could unshackle current production constraints [30].
3. The cost of developing good institutions can be prohibitive for some countries and their limited public funds would be better allocated to some other activity. In other words, if a country with good institutions deems the practice safe, then a country with under-resourced institutions should benefit from adopting the findings of other countries. In this case, the opportunity cost of having sound science should not be put in the way of helping resource-strapped countries gain from the introduction of good veterinary practices and drugs [31].	Comment by Author:  It mght be useful to include this sentence from the earlier version of the paper.	Comment by Author: Thank you
In this case, harmonisation can be of particular benefit if there are currently few animal health products being used. By understanding the concepts of diminishing marginal benefits, there are significant gains from the introduction of basic animal health inputs to production. 
4. Greater market certainty, freedom and profits will encourage a new wave of funding leading to new cures potentially in areas where there is a lack of research already undertaken [32]. 

5. Clearly defined and harmonious procedures and cost-sharing mechanisms for dealing with emergency veterinary response, will reduce the cost of dealing with emergency outbreaks. A potential pooling of resources may occur lowering the costs of monitoring and enforcement.
By harmonizing procedures, not only should the time required to deal with an emergency issue be reduced, but due to harmonization, disruption in the trade in goods should be minimised, as attitudes to risk are homogenous, and disputes avoided.
The arguments for harmonisation via private standards are idealistically compelling as they demand the removal of unnecessary government interference in the market, and by creating a level playing field, the best will emerge victorious in a competitive market. In such a classical foundation, two key assumptions must hold, markets must be perfect and private institutions are fundamentally more efficient than government agencies. 
These assumptions are more based in faith than fact. Health, food safety and animal welfare are a combination of both private and public goods, and those markets are prone to market failure and underinvestment [33]. Consequently, rules and regulations are designed not only to address those market failures, [34] but to reflect society’s expectations, minimise the risk of adverse events, and in part ensure that there is some balance between risk creators (i.e. those whose actions create, and those impacted by adverse events [9]. 
Gray [11] suggests that applying static neo-classical economic models to the question of regulatory integration supports harmonisation in terms of facilitating the free movement of direct investment, technology and labour, but ignores the cost of diminishing a nation’s right of self-governance and wider social settings. This includes animal health. It is therefore prudent to also examine the potential negative impacts of harmonisation. 
Possible Negative Effects From Harmonisation
A series of writers have challenged the argument that greater deregulation is always beneficial:
1. The harmonisation of ALOP implies that all countries share the same opportunity costs [33], have the same values and attitudes to the precautionary principle.[footnoteRef:5] The precautionary principal suggests that in instances where there is a risk but insufficient information, that waiting to collect new information provides net social gains [35]. Regulations are designed to collect data, prevent market power and concentration from occurring, prevent unintended consequences and reflect societies values [9], harmonisation then needs to truly understand the changes to all sectors of the economy to determine its benefits. [5:  Europe and the US having opposing views on the use of growth promoting hormones in animal production] 


2. In the case of public health, the reduction in regulations did not lead to an expansion of private research funding [5] or necessarily a reduction in costs. Rather Baker et. al. [5] found that harmonisation of intellectual property rights reduced economic welfare due to the contracting number of pharmaceutical firms, enabling them to increase their prices. With the global animal health pharmaceutical market dominated by 10 key firms, and high upfront fixed costs as the barrier to entry [36], harmonisation may lead to a loss of firms, resulting in high animal health costs.

3. Whiting [37] suggested that a consistent ALOP can lead to the freedom of animal movement between countries that could introduce exotic diseases into naïve populations. This issue was raised with regards to the trade deal between the USA and Canada, and the threat of anaplasmosis spilling over into the Canadian herd. 

4. [bookmark: _GoBack]Adamson [10] highlights the danger of hegemonic relationships in harmonisation taking the example of a net exporting small country. By using Australia as the net exporting ‘small country’ (with a domestic market of 24.5 million people) and noting that 80-90% of agricultural income is derived from export earnings, Adamson (2016) notes that if market access is denied, the domestic population cannot consume excess production leading to price reductions. In this case then, not only is the industry that is denied market access in trouble, but all industry substitutes are also impacted as they suddenly face competition at a much lower price. In extreme situations this could lead to a sudden reduction in national herd size, and a long-term loss of export markets to competitors. 
CONCLUSIONS
While there can be great gains from harmonisation, the choice to harmonise is a sovereign right. The benefits and risks of harmonisation are not constant across countries, nor are all regulations a burden on society. It is up to individual countries to determine if regulations should be harmonised. Further, the level of risk a country is willing to accept from harmonisation needs to be debated in a public forum.
The desire to harmonise may originate with net exporters, net importers, or those countries aiming to gain market access for goods. Considering the specifics of the production sector, the risk of adverse or unintended consequences and potential redistributive effects is important, as not all countries and not all economies are the same.
Care must be taken to consider who is setting the standards, and which countries bears the cost of adopting harmonised standards.
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