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Background
Econ-Welfare is a response to the 7th Framework Programme call KBBE-2007-1-4-15: “Assessing the socio-economic consequences of measures promoting good animal welfare”. Central to this call is the need to support development of European policies implementing the Community Action Plan on the Protection and Welfare of Animals. Our project (Econ-Welfare) has as its overall objective: “to reveal what policy instruments might be effective in the route towards higher animal welfare representing the concerns of civil society and in which competitiveness of the livestock industry is guaranteed.”
As originally conceived, WPs1, 2 and 3 were expected to define a short list of specific upgrades to current animal welfare standards as evidenced by extensive stakeholder engagement under the work-packages.  The socio-economic consequences of these specific improvements in animal welfare standards were then to be assessed under WP4. In the event, it became clear that such a short list of specific improvements was not appropriate, or even possible to identify, as Europe’s member states and segments of the supply chains move at different speeds towards higher levels of animal welfare, and different short lists apply to different regions, sectors (species), market segments and countries. As described in previous deliverables, more general policy approaches and instruments have been identified, and their general strengths and weaknesses explored (D3.1). These approaches (objectives, instruments and indicators) have been assessed and ranked by stakeholders (D3.2 and 3.3), and subsequently logically ordered to reflect the current conditions of animal welfare in each country or sector in D3.4.  However, the diversity of conditions and differential rankings prevented any quantitative analysis of the potential consequences of these objectives or instruments.
We have illustrated the economic consequences at the farm level of indicative improvements in animal welfare conditions (as pre-defined specific standards, each of which is comprised of a number of detailed norms (D4.1)).  However, identification of the consequences of such detailed changes throughout the supply or marketing chain, and further to international competitiveness, is more problematic. The identification of the consequences requires some systematic or consequential framework. The consequences of specific changes can then be isolated within this framework. Since the specific consequences follow directly from the framework, it is the framework itself, rather than the specific consequences, which are of value.    
D4.2 addressed the consequences of improved animal welfare standards on the supply or marketing chain. In D4.2, we reviewed and explained the basic economic principles underlying any assessment of the consequences of improved welfare in the chain. In the case of the consumer/citizen gap in expressed attitudes and intentions with respect to improved animal welfare, and their products, we extended the analysis to address the potential salience of this gap for the consequences of various policy and strategic initiatives to improve welfare. In particular, we explained in D4.2 that animal welfare itself is not a ‘public good’ in economic terms. Rather, animal welfare conditions are reflected in ‘consumption externalities’, where my wellbeing is affected by other peoples’ consumption of (and hence production conditions of) animal products. Animal welfare conditions do generate ‘psychological externalities’ for consumers. However, these cannot be dealt with in the same manner as material (technical) externalities, as is done with environmental goods and services. D4.2 also explains that, in a competitive market, improved animal welfare will generally mean increased costs, though improved techniques and practices (through R&D, for instance) and improved efficiency and effectiveness by participants in the chain can improve both economic efficiency (reduce costs) and improve animal welfare. Society’s choices about the levels of animal welfare to tolerate and encourage are typically thought of being articulated either through government regulation and intervention, or through the market. However, our analysis in D4.2 strongly suggests that both avenues are, effectively seeking to balance the advantages and disadvantages of improvement in animal welfare, and that both evolve to reflect, in different ways, the peoples’ changing preferences and judgements, both as citizens and consumers. Furthermore, this analysis also suggests that hybrids and amalgams of both apparently dichotomous routes to welfare improvements will be explored and developed.
In general, the conclusions of the analysis of D4.2 strongly support the findings of the previous work packages in this project – that variation in political and market conditions, as well as amongst the species and production conditions, mean that there is not and cannot be any substantive single ‘solution’ to improving animal welfare in the EU. Rather, different mixtures of public-private partnerships will be needed, as have already emerged in various parts of the EU, especially to: develop specific, third-party verified standards for use by the private sector in developing markets for animal welfare products; improve both public and chain information and communication.

This Deliverable (4.3) addresses the consequences of improved animal welfare for international trade and competitiveness, which also ‘all depend’ on the specific improvements considered and on the contexts and circumstances within which these improvements are made.

The expectation at the outset of the project was that WPs 1, 2 and 3 would define a limited set of “strategic options and the coherent policy instruments” to promote animal welfare with the EU and that WP4 would examine the economic implications of this set at the farm, chain and (global) market (society) levels. However, it has become clear that there is no simple list of ‘next steps’ towards improved animal welfare, at least not in terms of a short list of specific improved practices. As noted in 3.1, “For increasing animal welfare there is not one solution that fits all countries, rather multi-use of policy instruments will be necessary to increase the level of animal welfare.” As a consequence, at least some of the intentions of our initial description of work (DoW) are no longer appropriate.

Nevertheless, we have identified illustrative improvements in standards (as sets of norms for production practices) based on D1.2 and 2.2 for analysis at the farm level (D4.1).  Here, we examine the consequences of the associated cost changes on EU self-sufficiency levels (changes in net-trade positions) by country using the Agmemod model.  

It would clearly be useful to provide a (set of) template economic assessment tools with which to evaluate the economics of improving animal welfare. However, such assessments are necessarily highly specific to the particular welfare improvement practices, regulations, codes and institutions being considered. There is no simple template available, and there is good reason to suppose that no useful template(s) can be constructed, certainly not at the level of EU and international markets (see Harvey, 2009, EconWelfare Questions, and also EconWelfare – Newcastle University contribution to Deliverable D2.6, August, 2010).
Nevertheless, the fundamental ‘social physics’ of international trade and of the economic conception of competition certainly illuminate the essential structure of the consequences of improved animal welfare standards. The next section outlines and explains these fundamentals.
Economic Principles
Figure 1 shows the basic analysis of international trade and market interaction, and the consequences of improved animal welfare standards in the EU. The left hand panel of Figure 1 shows the EU market demand (EUD) and EU market supply (EUS0) for animal products. Consumers will generally purchase more products the lower is the price, other things being equal,[footnoteRef:1] and vice versa – EUD slopes downwards to the right, the lower the price, the greater the quantity demanded.  On the other hand, EU suppliers can only be persuaded to produce more output if they are paid more. Producing more requires more inputs and more intensive use of factors of production, all of which have other alternative uses and occupations. Persuading more of these inputs and factors of production to be employed in producing animal products means out-bidding their alternative opportunities, and generally raises the costs of production as more is produced, at least at the market level. EUS0 slopes upwards to the right.[footnoteRef:2] [1:  	The “other things being equal” caveat is critically important. This compartative-static analysis can only be conducted by making analytical assumptions.  In this case, the slopes of the supply and demand curves ONLY reflect the consequences of changes in the market price of the product – holding everything else that might affect either supply or demand constant (unchanged).  To consider the effects of changes in these other important factors which determine supplies and demands, the curves have to be shifted. ]  [2:  	It is often true that an individual firm can exploit economies of scale in expanding output, and hence be able to produce more at a lower average cost per unit. However, competitive markets will generally ensure that most available economies of scale are more or less fully exploited. Increasing demand for the industry’s products then requires more firms (or an expansion of existing firms), which will generally be associated with increased costs at the industry level.] 

Figure 1	Simple Economics of improved animal welfare standards in Europe

A competitive market equilibrium within the EU, ignoring the possibility of international trade with third countries, would result in an equilibrium between EU supply (EUS) and EU demand (EUD). Quantities produced and consumed and the equilibrium price would be determined by the intersection of these two ‘curves’ (illustrated here as straight lines).  However, international trade is both possible and frequent. The interaction between the EU and the Rest of the World (RoW) is shown in the right hand panel of Figure 1.  In this panel, we measure trade volume on the horizontal axis, rather than quantities supplied and demanded as in the left panel. The curve (line) EUXS0 shows the EU’s excess supply (or export supply) as the difference between EU supply and EU demand at each and every price. EUXS0 intersects the vertical axis of the right hand panel (the point of zero trade with the rest of the world) at the autarchic EU price  - the price at which EU demand is equal to EU supply. At any price above this autarchic price, the EU will be a net exporter – having a positive excess or export supply to the rest of the world. At any price below this autarchic price, the EU will be a net importer, with domestic (EU) demand being more than EU supply, so EU export supply will be negative – signifying imports rather than exports. EUXS0 traces out this export supply relationship.
The rest of the world is included in the right hand panel in an exactly analogous fashion, where RoWXD shows the rest of the world’s excess (import) demand, as the difference between the rest of the world’s demand and supply at each and every price.[footnoteRef:3] International competitive equilibrium will be established by the intersection of the EU’s export supply (EUX0) with the RoW import (excess) demand (RoWXD) in the right hand panel. As shown in Figure 1, this intersection happens at a price which makes the EU a (marginal) net exporter, and hence the RoW a net importer, with traded quantity equal to T0, and the international price at P0.  [3:  	The market in the RoW (RoW’s supply and demand curves, and levels of production and consumption) is not shown in Figure 1, but is implicit in the construction of the RoWXD curve – as the (missing) third panel in the right of the diagram.] 

Of course, in practice, there are significant marketing, transport and logistic costs associated with international trade – people and businesses have to be able to earn a living carrying out trade, and will not do so unless they can earn competitive livings. These costs are ignored in the simply analysis of Figure 1, but would in practice would result in a difference, or wedge, between the import (cif) and export (fob) prices to account for the marketing and transport costs (with quantities imported and exported being equal, but the import (cif) price being higher than the export (fob) price). In addition, there are also a variety of import taxes and levies (and occasionally export subsidies) associated with international trade, which are also ignored here. Finally, international trade involves exchanging currencies, so the exchange rate will also affect the translation of the EU price (in Euros) to the world price (in other currencies), which is also ignored in this analysis.  None of these details, however, affect the basic analysis.
The consequences of the introduction of a new improved animal welfare standard in the EU are also identified in Figure 1. As explained in D4.2, such improved standards will generally increase the costs of EU production, shifting the EU supply curve upwards and to the left, from EUS0 to EUS1.[footnoteRef:4]  As shown here, the improved standard not only increases the average cost of production for each and all quantities supplied (a vertical shift in the supply curve), also can change the responsiveness (slope) of EU supply. More animal welfare friendly practices may well require better management expertise and skills, which are in short supply, and hence the responsiveness of EU supply to changing market conditions (shifts in demand) are likely to be reduced, as shown in Figure 1. [4:  	This presumption does not deny that in practice there are improvements which can be made to at least some producers’ production practices to improve animal welfare without increasing production costs. In general, as argued in D4.2, competitive markets will act to encourage the adoption of cost reducing/animal welfare improving changes in production practice. ] 

The improved standards not only shift the EU supply curve, but also the EU’s export supply curve, as shown in the right hand panel of Figure 1 (EUXS0 to EUXS1). The consequences, as shown here, are that the international market price increases from P0 to P1, because of the reduced EU production. This is sufficient, in this illustration, to turn the EU from being a net exporter to being a marginal net importer, as production in the rest of the world responds to the increased market price.
There are two critical implications of this analysis for the general debates about changing animal welfare standards in Europe.  First, market competition is not analogous to sporting competition – the winner does not take all. Making animal production more expensive in Europe compared with the rest of the world does not mean that all animal production will cease in Europe. Most animal production in Europe will remain competitive – though there is likely to be some reduction in total EU production.  Second, what we do in Europe has repercussions in the rest of the world. Our improvement of animal welfare standards will tend to reduce EU production, which will tend to increase world prices, and hence affect producers and consumers in the rest of the world.
In practice, it is impossible to observe these specific consequences of changing animal welfare standards. Many other things also affect market trades, quantities supplied and demanded, trade volumes and prices. It is practically impossible to isolate empirically specific consequences, such as those of a change in EU standards, from actually observed data.  However, the analytical framework can be used to estimate the consequences, given assumptions about the responsiveness (elasticities) of European and RoW supplies and demands to changes in price.
The simple diagrammatic analysis of Figure 1 is easy to operationalise to a quantitative model as illustrated in Table 1. Here, data from Eurostat and the FAO provide information on current production, consumption and trade in the EU and the rest of the world (base 2009/2010), and on the unit value of EU exports and imports of, in this case, meat and meat preparations (processed meats, SITC -01). The unit values (total value of trade divided by total quantities) show considerable differences (€3,544/t for EU imports versus €1,634/t for EU exports).  Although some difference in this direction (imports more expensive than exports) is to be expected on the basis of transport and marketing costs, the difference here also reflects substantial variations in the specific mixes of products in each case. For illustrative purposes, we have used the trade weighted average of these two prices (unit values) here, as €2,150/t. 
To simulate the effects of changes in animal welfare standards in the EU (as changes in costs and supply response in the EU), some assumptions about the responsiveness of both EU and RoW supplies and demands (technically, the elasticities of supply and demand in both regions) are required. In Scenario 1 (SCEN. 1), we assume relatively responsive supplies and demands in both regions – with elasticities[footnoteRef:5] of supply and demand in the EU as 1.0 and -1.0 respectively, and as 1.5 and -1.5 respectively in the RoW. [5:  	Elasticities measure the proportionate change in demand (supply) with a change in price (as the % change in quantity demanded (supplied) per unit % change in price. So, an elasticity of 1 says that a 10% increase in price will increase supply quantity by 10%, while -1.5 says that an increase in price of 10% will lead to a decrease in demand quantity by 15%.] 

To reflect the effects of the introduction of improved animal welfare standards, suppose that this increases EU costs of production by 5% (shifting EUS upwards by 5% in Figure 1), and that it reduces the responsiveness of EU supply by 5% (making the EU supply curve 5% steeper). The effects on EU and RoW production and consumption, and hence on net EU trade with the rest of the world under these assumptions are shown in column SCEN. 1 of Table 1.  As can be seen, EU production falls by 10%, though EU consumption falls by only 1%, resulting in a switch from net export to net import status for the EU, as production in the RoW increases by 1%.  However, consumption in the rest of the world falls by 1% as a result of the increase in the equilibrium world price (facing both EU and RoW consumers and producers) by 1%.
Table 1:	Indicative Simulations of Improved Animal Welfare Standards in the EU
	DATA* 
	Current
	SCEN. 1
	(% of base)
	SCEN. 2
	(% of base)

	EU Production 
	43,420
	39,218
	90%
	38,106
	88%

	EU Consumption 
	41,010
	40,785
	99%
	40,725
	99%

	EU Net Exports 
	2,410
	-1,567
	-165%
	-2,620
	-209%

	RoW Production 
	240,470
	242,449
	101%
	242,972
	101%

	RoW Consumption
	242,880
	240,881
	99%
	240,353
	99%

	World Price (€/t)
	2,150
	2,162
	101%
	2,180
	101%

	ASSUMPTIONS
	
	
	
	

	EU Elasticity of Supply
	1
	
	0.5
	

	EU Elasticity of Demand
	-1
	
	-0.5
	

	RoW Elasticity of Supply
	1.5
	
	0.75
	

	RoW Elasticity of Demand
	-1.5
	
	-0.75
	

	Shift in EU Supply
	5%
	
	5%
	

	Change in EU Supply Response
	-5%
	
	-5%
	


* Note:  quantities measured in ‘000t.
Since the elasticities of demand and supply illustrated in SCEN 1 might be regarded as being unreasonably high, we also show the results of halving these elasticities in SCEN 2. The effects of these changes in elasticities are relatively small in this case, with the exception of net trade, which reflects the cumulative effects of otherwise small differences in domestic (EU) and overseas (RoW) production and consumption levels. The major reduction in EU net exports (to a net import position) under SCEN 2 reflects the greater reduction in EU supplies (by 12% rather than 10%) under the more responsive elasticities of SCEN 2. 
The diagrammatic analysis of Figure 1 also allows us to quantify the economic welfare effects on producers and consumers of the assumed changes. This analysis is based on the following logic.  The demand curve reflects the consumers’ willingness to pay (WTP) for different quantities of consumption – showing that consumers in general are willing to pay higher prices for successively smaller quantities and vice versa. Since the competitive market determines that they only have to pay the single market price (determined by the market balance between supply and demand), it can be inferred that consumers benefit from a consumer surplus – they benefit from the fact that they are not required to pay their full willingness to pay for each and every unit, but only their WTP for the marginal unit. This consumer surplus can be measured as the area (price x quantity) above the market price line and beneath the demand curve. Increasing prices to consumers reduces their surplus, making them worse off than before, because they have to pay higher prices for all their consumption, and also respond by reducing their quantities purchased, compared with the ‘counter-factual’ policy of no change in AW standards. 
On the supply side of the market, the supply curve shows the cost to the economy of producing the next (additional) unit – the marginal cost of production. Analogous to the consumer case, producers actually receive the market price for each and every unit – which pays them more than the marginal cost for all production except the marginal (last) unit, and in that sense producers also earn a surplus from their production – the producer surplus – measured in total as the area (price x quantity) below the market price line and above the supply curve. In fact, this producers’ surplus is a measure of the value-added of sector’s production, which serves to pay wages, salaries, returns on capital invested, land and property rents. While producers are driven by profits, in a competitive market equilibrium which is being analysed here, pure profits will be zero – all the value added will be used to reward the resources and factors of production (land, labour, capital and management) for their productive activities. The supply curve simply reflects the fact that these rewards will be sufficient to persuade at least some of these resources and factors to stay in the sector, rather than seek their living elsewhere. The upward slope of the supply curve thus reflects the heterogeneity of these resources, and their different earning abilities in other occupations. 
Using this logic, we can measure the changes in producer and consumer surplus consequent on the changed animal welfare standard in the EU. Since we only measure the changes, the gross simplification of assuming linear supply and demand curves in Figure 1 make very little difference to the estimates of the changes. The results are shown in Table 2, expressed as proportions of consumer spending and producer revenues.
Table 2:	Indicative Economic Welfare effects of improved AW standards in the EU
	
	Welfare change as % of expenditure/revenues

	EU Consumers
	-0.5%

	EU Producers
	-4.6%

	EU Total
	-5.4%

	RoW Consumers
	-0.6%

	RoW Producers
	0.6%

	RoW Total
	0.0%

	World Total
	-0.8%



The clear lesson from Table 2 is that the imposition of an improved animal welfare standard, which raises EU costs of production by 5%, makes the EU as a whole worse off.  Not only do producers suffer (a loss of 4.6% of their revenues), but consumers also suffer. The overall effect on the EU is a loss of economic welfare of 5.4% of revenues/expenditures.  In addition, consumers in the rest of the world also suffer a loss because of the increase in world price, although their producers gain, so that on balance they are more or less unaffected. Their benefit from reduced imports (increased exports) is relatively small compared with their total consumption/production.
Of course, it could be that introducing improved standards in the EU does not actually increase the costs of production. However, for this to be the case, it must be that the improved standards actually make EU producers better off than before (or at least no worse off). This outcome would raise the question of why the competitive markets of the EU have not already discovered that improved animal welfare also improves profitability and competitiveness. The concept of competitive markets includes the presumption that producers (and consumers) will strive to do the best they can (given all their specific constraints, abilities and other preoccupations), and learn that improved standards are actually better for business themselves, without needing public intervention. For public intervention to have the effect of improving profitability and competitiveness, it would need to provide better incentives and information to producers than is already provided by the market and the commercial imperative to survive and prosper as well as possible. An implication of this outcome would seem to be that, for it to occur, producers must have been in a ‘feather-bedded’ position before the introduction – they did not need to be competitive to survive. Perhaps the provision of public support through the CAP removes too much competitive pressure to ensure that producers are actually doing the best they can to survive?
It might also be the case that the new standards would persuade consumers to pay more for animal products (shifting the EU demand curve upwards) which is not taken into account in this analysis (though it could be). There are two major reasons (see D4.2) why consumers might be persuaded to pay more for animal products simply because of the introduction of new standards: a) because of the free-rider problem, consumers will only pay more if they can be sure that others will too; b) the introduction of the new standards might also provide consumers with more reliable and credible signals of the animal welfare provenance of the products. In the limit, the additional WTP by consumers following the introduction of the new standards might be sufficient to completely offset the increased costs experienced by the producers, shifting the demand curve upwards by the equivalent amount to match the shift in the supply curve in Figure 1. Providing that consumers are able to distinguish between home and foreign supplies, a persistent gap might appear between the prices they are willing to pay for imported animal products and those they are willing to pay for domestic supplies (with higher animal welfare provenance). Nevertheless, there is no guarantee that overseas consumers would also be willing to pay this premium, so exports from the EU would then become less competitive on world markets as a consequence.
Agmemod Model of EU Agriculture
The Agmemod[footnoteRef:6] model is a model of EU agriculture and food demand which uses a set of econometric equations to simulate production and consumption (and hence net trade) in each of the EU member states for each of the major agricultural commodities, including animal products (dairy, beef, sheepmeat, pigmeat and eggs). The AGMEMOD model works as a system of aggregated local models and is able to produce forecasts and scenario analyses of various policy and external conditions’ changes for the Member States separately as well as for the entire EU (Donnellan et. all 2002; Chantreuil and Hanrahan 2007). The work in the project was inaugurated in 2001 by the institutions representing the Old Member States (OMS) and resulted in a coherent system of models able to produce the aggregated forecasts for the EU-15 (Chantreuil and Hanrahan 2007). In the subsequent years, the project was extended to consecutive countries willing to enter the EU (NMS), Poland among them. [6:  	Agmemod is an acronym of the name of the project: Agriculture Member States Modeling, constructed within the 5th and 6th EU Framework Project in cooperation with several European research institutes (Agmemod, 2005). This research was supported by EU FP6 research funding, contract SSPE-CT-2005-021543, by contributions from the partners’ institutes throughout the EU and through associated projects for the Institute for Prospective and Technological Studies (IPTS). The authors acknowledge the work of the AGMEMOD Partners in the development of the model used for this study. http://www.agmemod.eu/."] 

Each particular country model consists of a set of sub-models of the main agricultural products: grains, oilseeds and the derived products, industrial plants, milk and dairy products, livestock and meat as well as some other, of lesser importance and more locally grown products. The variables entering in each sub-model represent consecutive positions in the supply/demand balance sheet of each market. On the supply side the beginning stocks, production and imports are included, and on the demand side domestic use, exports and ending stock are modelled. The respective domestic prices (market-clearing prices) are modelled for each product in each country, and also for the whole EU. The EU net export variable is used as the closing variable at the EU level, with net exports being adjusted to ensure EU equilibrium prices. The necessary solution condition for the model is that the equality between supply and demand in each market (including net trade as the balance between exports and imports) in each country must hold. The general structure of the model is shown in Figure 2.
The disaggregation of the agricultural sector into the specific markets as well as the decentralisation of the model allows the instruments of the CAP to be modelled in a very detailed manner. The instruments range from market-specific (quotas, subsidies, production levies, coupled payments) to more general ones, such as decoupled payments. Their influence can be traced in each market separately and the specificity of the agricultural policy in each member state is taken into account. This huge advantage of partial equilibrium models such as AGMEMOD allows the analysis and simulations of a large spectrum of policy changes [AGMEMOD … 2005]. In this case, we model the stylised representations of changes in animal welfare standards, which are handled as changes in the costs of production, following the analysis of D4.1 of farm cost changes of illustrative changes in animal welfare standards. For those EU member states not participating in Econ Welfare, for which we have no independent assessments of the changes in costs, we have assumed that their cost changes are the same as those estimated for similar participating countries.
Figure 2. Structure of the AGMEMOD model
[image: ]
Source: Chantreuil F., Tabeau A., Van Leeuwen M. (2008).
Agmemod Model Results.
Figures 3 – 7 show the % changes in self-sufficiency in each country (except for milk, where the change is in production) generated by the Agmemod model, as a result of changing the average costs of production in each member state according to the results generated in the farm level cost benefit analyses reported in D4.1 (Figures 10 – 14). The results for the partner countries in Econ Welfare have been assumed to apply to non-partner countries based on similarities between the partners and non-partners.  As noted in D4.1, the indicative standards analysed at the farm level for dairy cows actually generated cost reductions at the farm level, rather than cost increases, since the adoption of the standards was estimated to improve productivity and yields rather than reduce them.[footnoteRef:7] [7:  	According to the analysis in D4.2, we would expect these improvements to be adopted over time, even if nothing else changes, since they would apparently improve productivity. This result seems to imply that the dairy sector is somewhat less competitive at the farm level than the other sectors – since otherwise we would expect that these improvements would already be widely adopted. It may be that the extent and nature of CAP support and protection for the dairy sector has limited the competitive pressures.] 

Given the illustrative analysis above, where a 10% increase in EU costs generated a substantial change in net trade for the EU as a whole, of between 165 and 210%, the Agmemod model is far less sensitive to changes in EU costs, showing much smaller changes in net trade to substantially larger changes in costs.



Figure 3: Agmemod results	Figure 4: Agmemod Results
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Figure 5: Agmemod results	Figure 6: Agmemod Results
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It should be noted that Agmemod relates market-clearing prices within the EU and between the EU and the rest of the world in a rather more complex fashion than was illustrated in the simple diagrammatic analysis above. In Agmemod, market prices are driven by econometrically estimated price relationships. In particular, the elements of the supply/disappearance (demand) balances – opening stocks, production, imports for supply, and closing stocks, consumption and exports for demand – are each represented by estimated (or constructed) equations capturing the relationships between these variables and the member state market price for each commodity (and other determining variables as appropriate). 
Figure 7 Agmemod Results.
In general, each country’s market equilibrium is achieved through the supply/disposition balance[footnoteRef:8], with price-linkage equations which relate price in each member state to the self-sufficiency ratio (production divided by domestic use) in each member state, to the previous year’s market price and some other exogenous variables such as exchange rates, tariff rates, the EU’s intervention prices for the commodity and the world price for the commodity. These linkage equations represent the price relationships between each member state market and the rest of the EU and the world market (Salamon, 2008, equations 23 and 24). As a result, price determination and transmission within Agmemod is considerably dampened compared with the simple diagrammatic analysis above. [8:  	Where exports are typically chosen to close the model.] 

However, as Figures 3 – 7 illustrate, there is no simple correspondence between the costs changes in each member state and the consequences for self-sufficiency ratios (or domestic production in the case of dairy). The consequences depend on, inter alia, the relative changes in domestic (member state) costs, relative to both other commodities within each member state and their substitutability or complementarity with each other on both the supply and demand sides of the market, and also on the relative changes between member states and with the rest of the world. The specific effects depend on a complex way on these relationships within the Agmemod model, and also (of course, and probably somewhat differently) in the real world.
International Agreements and Trade Law
The European Commission already documents considerable discussion and activity in the area of animal welfare and international trade, which is not repeated here. The OIE is the lead international organisation for the development and implementation of international standards of animal welfare. The OIE Guiding Principles on Animal Welfare were included in the OIE Terrestrial Animal Health Code (Terrestrial Code) in 2004. Although the specific codes addressing animal welfare remain rudimentary at this level,[footnoteRef:9] there is evidence that the issues are moving up the OIE agenda, with current discussions focusing on intensive poultry and beef.  [9:  	Since May 2005, the World Assembly of OIE Delegates (representing the 174 Member Countries and Territories) has adopted six animal welfare standards in the OIE Terrestrial Code. These standards cover: transport of animals by land; transport of animals by sea; transport of animals by air; slaughter of animals for human consumption; killing of animals for disease control purposes; control of stray dog populations. “These standards are regularly updated to take account of latest scientific findings” (OIE, web site).] 

FAO held an Expert Meeting on ‘Capacity Building to Implement Good Animal Welfare Practices’, in September/October 2008. Expert Meetings are a normal part of FAO practice and are used to guide the organization on how to proceed in areas where new activity is anticipated. One major outcome of this meeting is the establishment of the Animal Welfare Portal. The FAO meeting’s other recommendations were: 
· to support good animal welfare practices in countries with less developed economies, the FAO should give priority to practices that lead to benefits for both people and animals,
· animal welfare should be treated as one among many socially important goals,
· animal welfare should be integrated into existing FAO programmes,
· FAO staff should attempt to understand and engage with the people who work with animals, and facilitate their own innovation and problem-solving,
· improving the welfare of animals should begin with an assessment of the risks and opportunities and a search for practical improvements,
· FAO should facilitate access by Member Countries to the findings of animal welfare research,
· FAO should consider working with other organizations to provide assistance on animal welfare legislation,
· the FAO work in full cooperation with the OIE and other organizations with capabilities that complement its own.
The EU, Council of Europe and the OIE adopted a joint declaration on Animal Welfare in November 2006 in which all three bodies commit to providing mutual support and cooperating on all aspects of animal welfare, from the elaboration of legislation, to the training of veterinary professionals and para-professionals, to raising public awareness of the societal value of animal welfare. The important link between animal welfare and the need for adequate scientific and veterinary expertise is stressed in the document. Furthermore, the Declaration commits to efficiently assisting countries to comply with, develop or enforce animal welfare laws, standards and guidelines at a national level.

The ‘simple’ story about animal welfare and international trade is that present international trade rules and obligations under the WTO do not allow countries or the EU to discriminate between otherwise “like‟ products on the basis of their production process (e.g. animal welfare conditions).  If the EU wishes to increase the level of animal welfare for producers and the chain within the EU, it cannot (according to this story) then restrict imports from third countries which are not produced to the same animal welfare standards. Hence, improving standards in the EU risks reducing domestic EU production at the expense of less welfare friendly imports, as illustrated above. 
However, in practice the WTO trade rules are subject to ongoing case law, and remain subject to wide interpretation.  The practical definition of ‘like’ products is critical, with at least some interpretations indicating that consumer tastes and habits should be taken into account in determining ‘likeness’. If, in practice, consumers do not view two products as like each other (for example, because one has been produced humanely while the other has been produced in a way that entails serious animal welfare problems) the products could then be considered as different, rather than ‘like’ each other. If so, then the EU would be able to discriminate between foreign and domestic (EU) products on the basis of the welfare conditions applying to the source animals. Further, WTO case law has in recent years given greater weight to the Exceptions set out in Article XX of the General Agreement on Tariffs and Trade.  Indeed this has been accepted by the EU Council who included a requirement in the 2009 Slaughter Regulation that meat imported from third countries must be derived from animals that have been slaughtered to welfare standards equivalent to those of the EU.
As the analysis in D4.2 showed, if consumers do both recognize (with appropriate labels and provenance) that EU animal products are produced and processed with enhanced animal welfare and also value these attributes more highly than products of lower animal welfare provenance, then it should not be necessary for the EU to seek to prevent these imports.  In principle, consumers will prefer the EU products to imports in this case, without any further need for protection of EU supplies.  
Van den Bossche et al., 2007 provide a comprehensive review of current trade law, addressing the issues arising from countries seeking to improve domestic standards (including for animal welfare) in the context of international agreements and international trade law. As they remark (p v) “Attempts to meet non-trade concerns through domestic regulation in the form of rules and standards almost always have repercussions and unintended side effects on world trade and its continued liberalisation, as well as on poverty alleviation and sustainable development.”  These authors summarise their consideration of ‘likeness’ under Articles I and III of GATT, 1994, as “However, it seems unlikely that this type of situation will often arise as consumers in most markets are in their choice between products primarily guided by the price and other aspects that are not related to the conditions (e.g. environmental, labour or animal welfare conditions) under which the products were produced (p xxxii).  In general, their conclusion on the obligations of the EU (in this case) under the provisions of GATT 1994 is: “Whether or not imported products are treated ‘less favourably’ than like domestic products should be assessed instead by examining whether a measure modifies the conditions of competition in the relevant market to the detriment of imported products" (p. xxxiii). In other words, there appears to be considerable scope for differential treatment of EU versus other products, so long as the treatments cannot be considered arbitrary or (deliberately?) discriminatory towards imports from the rest of the world.
In addition to the general provisions of the WTO (GATT 1994) agreement, the Technical Barriers to Trade (TBT) agreement is also potentially relevant. While Van den Bossche et al. (ibid) note that there is currently no agreement about whether or not the provisions of this agreement apply to ‘non-product-related processes and production methods (nPR PPMs)’ (which include animal welfare provisions), there is little doubt that “labelling requirements’ relating to nPR PPMs are TBT measures within the meaning of Annex 1 to the TBT Agreement and thus fall within the scope of application of the TBT Agreement” (p xxxvii).
Notwithstanding the apparent letter of international trade law and associated agreements, there is some room for manoeuvre for the EU to provide for some discrimination between animal products based on the welfare conditions under which the animals are raised. In particular, as noted in D4.2, it is open to the EU to provide encouragement and assistance for animal welfare friendly products (by a subsidy, for example) providing that this support and assistance does not unfairly discriminate against imports from the rest of the world.  A consumer subsidy would meet these requirements, since it would not discriminate against imports meeting the conditions of the subsidy.
Lessons from WP3, and their implications for competitiveness.
WP3, D.3.1 concludes: “For increasing animal welfare there is not one solution that fits all countries, rather multi-use of policy instruments will be necessary to increase the level of animal welfare.”  It goes on: ”Different sets of policy instruments are proposed based on the current level of animal welfare, as higher/equal/lower than the EU legislation as perceived by stakeholders. It also shows what the important issues are these policy instrument have to address in order to improve animal welfare.” A comprehensive examination and SWOT analysis of current AW provisions in the member states is summarised in WP3, D3.1, (Figure 4.1).
Figure 4.1 Current upwards pressures and relative animal welfare levels as perceived in society for each country. Also the countries size in livestock production based on pig and broiler production provides the impact of welfare improvements.
[image: ]

This simplified representation strongly suggests that concerns about and action to improve AW increases with economic development – the richer countries tend to experience greater pressure to develop and comply with private standards and also tend to experience greater perceptions of animal welfare by stakeholders.

D.3.2: found that the most preferred policy objective for AW (scored highest in the Delphi Survey) was “Improving public awareness of farm animal welfare issues”. The proposed short list of policy instruments to achieve this preferred policy objective were:
1. “Education-based initiatives for the general public”, 
2. “Education/training-based initiatives for chain actors”, 
3. “Labelling schemes” 
4. “Promoting relevant research and development”.

The relative ranking of Policy Objectives and Policy Instruments over the whole participant countries is shown in Table D3.4 xx: (with columns (objectives) re-ordered in the priorities identified in WP3, and with the high scores (≥ 4) highlighted in red, and the ‘near misses’ (≥ 3.9) in yellow). The task for WP4, and especially for 4.3, is to identify, so far as possible, the consequences of these generally preferred improvements in animal welfare policies and industry strategies (policies and instruments) for the competitiveness of European agriculture.  This is a tall order, and is plagued by both imprecision of the specific instruments and their effects, and about general uncertainty of the consequences.
Table D3.4 xx: Objectives and Instrument Priorities.
	POLICY OBJECTIVES/ POLICY INSTRUMENTS
	1. Public awareness of farm animal welfare
	2=: On-farm standards
	2=: Education & information to chain
	4.  Off-farm standards
	5.  Education & inform to consumers
	6.  Consumer trust & confidence
	7. New markets & existing markets

	
	
	
	
	
	
	
	

	Government
regulations
	3.07
	3.71
	3.46
	3.93
	3.02
	3.42
	3.23

	Private regulatory schemes
	3.1
	3.66
	3.49
	3.66
	3.08
	3.49
	3.72

	Incentive schemes (farmer payments )
	2.79
	3.93
	3.63
	3.68
	2.71
	3.09
	3.64

	Labelling (+ 3rd party inspection)
	3.98
	3.84
	3.51
	3.73
	3.88
	3.98
	4.07

	Industry schemes (no 3rd party inspection)
	2.97
	2.97
	2.96
	2.92
	3.26
	3.01
	3.05

	Education for general public
	4.41
	3.65
	3.53
	3.57
	4.38
	4.04
	3.96

	Education/ training for chain actors
	3.59
	4.1
	4.31
	4.05
	3.34
	3.55
	3.63

	Increased capacity building for services
	3.41
	3.77
	3.95
	3.69
	3.33
	3.34
	3.5

	Promoting R&D
	3.7
	4.09
	3.88
	4.04
	3.88
	3.72
	3.81


* These judgments are derived from a Delphi Survey of 197 stakeholder representatives over the 8 participant countries (of 458 approached).
A Belief Network Approach.
Uncertainty arises in many situations. Experts may be uncertain about their own knowledge; there may be uncertainty inherent in the system being considered; uncertainty about the accuracy and availability of information; about the precise nature and form of the relationships between the variables of interest; and even about the precise nature and form of the variables themselves. Belief networks (BNs) provide consistent semantics for representing uncertainty and an intuitive graphical representation of the interactions between various causes and effects. As a consequence, they are proving to be a very effective method of modelling uncertain situations that depend, or at least are assumed to depend, on cause and effect. Belief networks are especially useful when the information about the past and/or the current situation is vague, incomplete, conflicting, and uncertain.
BNs are compact networks of probabilities that capture the probabilistic relationship between variables, including historical information about their relationships. They are very effective for modeling situations where some information is already known and incoming data is uncertain or partially unavailable (unlike rule-based or “expert” systems or decision trees, where uncertain or unavailable data results in ineffective or inaccurate reasoning). BBNs (also known as Bayesian networks, Bayes networks and causal probabilistic networks), provide a method to represent relationships between propositions or variables, even if the relationships involve uncertainty, unpredictability or imprecision. Because of all of these capabilities, Bayesian belief networks are being used increasingly in a wide variety of domains where organized and transparent reasoning is needed. For instance, the BBSRC’s Institute for Food Research is using this approach for the analysis of food safety issues.[footnoteRef:10] [10:  	Biotechonology and Biological Sciences Research Council, UK] 

Bayesian belief networks are not dependent on knowing exact historical information or current evidence. Given that humans are excellent at vague linguistic representations of knowledge (for example, “it will probably rain tomorrow”), and less adept and providing specific estimates, the ability to be effective despite vagaries in the input information is particularly advantageous. This robustness in the face of imperfect knowledge is one of the many reasons why Bayesian belief nets are increasingly used as an alternative to other formal representations or mathematical computational models. They may be learned automatically from data files, created by an expert, or developed by a combination of the two. They capture knowledge in a modular form that can be transported from one situation to another; in a form people can understand, and which allows a clear visualization of the relationships involved. By distinguishing between decision variables (things that can be controlled), and utility variables (things we want to optimize) in the belief network, a decision network (also known as an influence diagram) can be developed. 
Although Bayesian probability has been well-known for years, the Bayesian propagation computations necessary, even for small belief networks, are very complex. It is only recently that efficient algorithms have been developed to compute propagation in networks with a reasonable number of variables, hence they are a relatively new applied analytical tool.
An outline BBN for European Animal Welfare.
Based on the lessons learned from WP3, it is possible to outline a BBN for the EU’s Animal Welfare system as shown below (Figure 8). Here, we have outlined an ‘alpha’ version of a possible BBN representation of the priorities and apparent but implicit linkages between the objectives and instruments for improving AW identified in WP3.  The ‘alpha’ version needs to be considered and amended by Stakeholders prior to eliciting their beliefs about the current states of the variables, and hence the implicit outcomes. Once the general structure (variable (‘node’) definition and directional relationships (‘edges’) between then) is established, the ‘beta’ model can be populated with expert (stakeholder) judgements about the current state of the system as represented by the network.  This elicitation can be done electronically with a relatively simple Delphi-like survey of stakeholders for their beliefs about the current states of each of the variables (nodes) identified in Figure 1. The system then amalgamates the stakeholders’ beliefs forming a system which is then capable of manipulation and exploration.
This representation contains the key variables identified in WP3, and includes a preliminary judgement about the directional causation between them. The representation has been kept deliberately simple and parsimonious, as a basis for discussion and agreement amongst the core group of stakeholders (Amsterdam, March, 2011). 
At the centre of the belief network is LABELING, the effectiveness of which depends on the underlying STANDARDS, which may be weak or strong. Although this particular instrument (Labelling) does not score especially highly in the Delphi survey (3.2), it does seem to be the fulcrum through which the other preferred instruments (standards) are likely to have their effects on the priority objectives.  The strength of the standards depends on 3 key factors, as identified here: the Chain Education, R&D, and TRUST in PUBLIC ADMIN, since the administration and implementation of standards clearly affects the strength of standard application. Trust in Public Admin, in turn, depends on Public Education. The effectiveness of Labeling also depends on TRUST in MARKETS, which also depends on the extent of Public Education, since the effectiveness of labels requires people to trust their provenance. Given well-informed and well implemented labels, backed up with strong standards, EU ANIMAL WELFARE then depends also on PUBLIC AWARENESS, conditioned by the SOCIO-ECONOMIC CULTURE, where, a priori, richer countries might be expected to be more aware of animal welfare as an issue, and be willing to do something about it, than poorer countries.
Figure 8:  Econ Welfare Belief Network (‘alpha’ version).
[image: Names.gif]
Added to the variables from WP3 are the Willingness to Pay (WTP) for AW (CONSUMER DEMAND) and the Willingness to Comply (SUPPLY CHAIN CAPACITY) variables.  WTP is a demand-side measure of the extent to which consumers are willing to support improved animal welfare though paying a premium (as necessary) for high standard, labelled, products. Supply Chain Capacity is a supply-side measure of the extent to which the supply chain, including farmers, has both the capacity and the willingness to provide better AW, and is expected to be greater the lower the net costs (greater the net benefit) of ensuring improved AW.  These two variables combine to determine the effects of animal welfare standards and labels on the competitiveness of the EU animal production and supply chain (SUPPLY CHAIN COMPETITIVENESS). 
Step 2 in the implementation of this approach requires the major stakeholders to ‘sign-off’ on the general structure – generating the ‘beta’ model.  Stage 3 then involves surveying all the stakeholders (i.e. those responding to the Delphi) for their judgments of the state of the current system to generate a ‘gamma’ model which will operational in the sense that it can be used to analyse and explore the consequences of changes. At least in principle, this systematic representation can be operationalised to explore the possibility and extent of a major trade-off between improved EU animal welfare the competitiveness of the EU animal chain. This approach also provides a mechanism through which the effects of changes in the state of these key variables can be explored – as an aid to further discussions and negotiations about future strategy and policy.
BBN Data Collection & Network Calibration 
Data collection for the Econ Welfare Bayesian Belief Network follows the classical (theoretical) stages outlined above. Based mainly on findings provided by Workpackage 3, a BBN ‘alpha’ model was created by researchers at Newcastle University using Netica[footnoteRef:11] (Norsys) software. This model was then presented to some 20 stakeholders (NGOs, industry, academics and farmers representatives) at the Amsterdam workshop (in March 2011). During this interactive workshop, stakeholders were asked to consider and amend, according to their animal welfare expertise and beliefs, the general structure of the model (the definition of nodes) and the direction of causality (edges) between the nodes. The alpha model was subsequently presented to the European Farm Animal Welfare Council meeting in Bergen in March, 2011 and the members were also asked to contribute to the improvement of this model. In addition, researchers involved in the Econ Welfare project have also contributed to the specification of the BBN representation.  [11:  	“Netica performs standard belief updating which solves the network by finding the marginal posterior probability for each node. … Netica assumes that conditional probabilities are independent and that prior probabilities are … continuous and bounded between 0 and1.” (Marcot et al., 2001:30).] 

After all comments were incorporated, a ‘beta’ model was circulated to all partners and sent to those previously responding to the Delphi survey (WP3). Experts were asked to provide as many 'cases' (collections of node ratings) as possible, and for each case to 'score' according to their judgement and beliefs the state of the current animal welfare system in their country, region or sector[footnoteRef:12]. Each node included four ‘states’ with a score between 1 and 4 (e.g. for labelling: very effective = ‘1’, effective = ‘2’, ineffective = ‘3’ and very ineffective = ‘4’). 82 cases across the eight countries were received by the end of June 2011. [12:  	Annex 1 presents the general structure of the model with the definitions of each of the nodes and states as provided to experts.  ] 

However, even this highly simplistic picture of the Animal Welfare system still suffers from considerable complexity. As specified in the ‘beta’ version of the network, there are more than 800 conditional probabilities. To properly ‘train’ this network with expert judgements of the scores for each node would require upwards of 8,000 cases (separate judgements of present conditions). Further simplification is both possible and necessary for our purposes.  In this case, condensing the responses in each node from four possibilities (e.g: very high; high; low; very low) to two (‘high’ or ‘low’) substantially reduces the total conditional probability set to 84, which is more consistent with our data. However, we have been unable within the resources of this project to obtain enough separate judgements for a substantially reliable representation, so what follows can only be considered as an illustration of the approach.
Our ‘trained’ version of the Belief Network is shown in Figure 9. Each variable (node) box shows the proportion of our total sample of cases (82) answering with each score. In each case, apart from the bottom left hand node (ANIMAL WELFARE), the 4-scale scores have been contracted to 2-scale by aggregated the very good/good to the ‘good’ score and the poor/very poor scores to the ‘poor’ score.  However, our respondents provided judgements about the present conditions of animal welfare in the EU which were highly skewed towards the good/very good end of the spectrum (a notable result in itself), as shown in Figure 10, with only 7% of our responses recording present animal welfare as poor or very poor.  As a consequence, the trained network showed very little response of animal welfare to chainges in any of the presumed ‘drivers’ in this case.  However, re-calibrating the network to consider only the very good response (17.3%) in the animal welfare node as ‘good’, and treating all other responses (82.7%) as ‘poor’ allows some indicative response patterns to be indentified.
Figure 9:  Econ Welfare Belief Network (‘trained’/calibrated version).
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Figure 10:	Beliefs about Current Animal Welfare and Supply Chain Competitiveness in the EU.
The bi-value distribution of our respondents judgements on the current state of the variables driving animal welfare and supply chain competitiveness are shown in Figure 9, with slightly more (57%) considering that the supply chain is currently reasonably strong compared with 43% who consider it weak (or very weak). It is also notable that our respondents tend to judge labelling and public education weak rather than strong, 67.4% and 69.2% respectively, while they are more satisfied with the current states of chain education, R&D, trust in public administration, standards and public attitudes (63%, 61.5%, 70%, 66.2% and 65.4% respectively considering these to be good/high rather than poor/low).
Belief Implications for Improving Animal Welfare
Given these beliefs about the current state of the ‘animal welfare system’ in Europe, it is possible to explore the consequences of improvements in the major drivers for both animal welfare and chain competitiveness. Figure 11 shows the consequences of improving the state of public education from 31% good to 100% good.
Figure 11:  Improving Public Education.
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According to the beliefs of our respondents, this improvement would increase animal welfare from 17.3% good to 22.4% good (Figure 11 cf. Figure 9), and very slightly (insignificantly) weaken competitiveness from 57% to 56%. This consequence follows from the effects of public education on public attitudes, confidence in markets and trust in public administration, which in turn improve consumer demand, standards and labelling and supply chain capacity.
Similarly, Figure 12 shows the implications of improving market demand (independently of other variables) from 45.4% strong to 100% strong. If this could be achieved, the consequence would be both an improvement in animal welfare (17.3% to 24.4% good) and in supply chain competitiveness (from 56.9% to 58.6% strong). The implications, according to this belief network, are that the determinants of market demand, especially the effectiveness of labelling and the strength of standards, would also need to improve, from 32.6% to 37.9% effective and from 66.2% to 67.9% strong respectively.
Figure 13 shows the consequences of improving standards from 66% to 100% strong, other things being equal. Again, this would improve animal welfare, from 17.3% to 20.2% good, and marginally improve supply chain competitiveness from 56.9% to 57.6% strong. These consequences follow from improvements in labelling effectiveness (from 32.6% to 42.5%) and thus in consumer demand (from 45.4% strong to 46.6% strong). 
The implications of this pattern of beliefs (noting the caveat that we do not have sufficient beliefs to calibrate (train) this network robustly) are that improving animal welfare does not need to compromise supply chain competitiveness, despite the simple economic analysis, which apparently suggests that the twin objectives will generally be conflicting. However, as Figure 14 illustrates, the belief that the objectives are in conflict is also apparent in this network.
Figure 12:	Improving Consumer Demand
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Figure 13:	Improving strength of standards
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Figure 14:	Improving Supply Chain Capacity
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Simply improving supply chain capacity according to this belief network reduces animal welfare from 17.3% to 11% good, while improving competitiveness from 56.9% 5o 81.8%. This belief pattern apparently reflects the ‘vicious circle’ of animal welfare (D4.2) – that increased competition tends to harm animals as businesses strive to make money – rather than the ‘virtuous circle’ (D4.2) where more intelligent businesses pay attention to both actual and potential consumer and citizen demands, as well as more able producers learning that improved animal welfare can also be more productive, or at least no less productive.  
Summary and Conclusions.
The simple economic analysis of the consequences of improving animal welfare on international trade and supply chain competitiveness implies that the twin objectives are likely to be in conflict.  Improving animal welfare, in otherwise competitive markets, are supposed in this analysis to increase the costs of producing animal products, which (other things being equal) will reduce competitiveness of the producers relative to their international competitors (and, as far as consumers are concerned) relative to other goods and services.  The implications of this simple story have been illustrated here both with a stylised diagrammatic model and through application of the farm-level cost/benefit analysis of D4.1 using an EU-wide model of the agricultural sector (Agmemod).
However, as the analysis in D4.2 showed, there are both supply conditions and demand side circumstances which may well resolve the apparent conflict between animal welfare and chain competitiveness. On the supply side, it is apparent (e.g the cost/benefit results in D4.1 for dairy cows) that there are animal welfare improvements that can be made without compromising competitiveness at all – in fact, in this case, the opposite. Not everyone is doing as well as they could (industry best practice), so supply chain information, education and training may well be able to improve both animal welfare and competitiveness. In addition, better understanding of both animal welfare and animal productivity (through R&D) can be expected to lead to improvements in both objectives. Our belief network, however, does not demonstrate these linkages to any significant extent.
On the demand side, it is clear that at least some people are both interested in and willing to support improved animal welfare, both by supporting animal welfare advocacy groups and by seeking out animal welfare friendly products and supply chains. The proportion of the total population who are more kindly disposed towards farmed animal welfare is also likely to increase both with income and with public education. Provision of more reliable labels (or incorporation of improved animal welfare standards within more general brands and trademarks), backed with verifiable standards, will re-inforce and extend the ‘market’ for improved animal welfare.
It is also clear that conditions and circumstances change over time – societies develop and evolve. These complex dynamics have not been examined in this deliverable, and indeed there are no substantive analytical frameworks that are capable of dealing with this complexity. However, it is apparent from the history of animal welfare in Europe that societies do become more aware of and concerned about animal welfare over time (as they become better off, more secure, better educated and informed). As they do so, producers, suppliers and retailers become more aware of and responsive to both citizen and consumer demands for better treatment of animals. The processes of governed market competition (D4.2) become more focused on both resolving the simple conflict between animal welfare and commercial survival (competitiveness) and harmonising private initiatives with market regulation and public support.
There is no simple recipe or single initiative or action which stands out as being fundamental to the improvement of animal welfare and the sustainability of European farm and supply chain businesses. The system is complex, but essentially systematic. Both the analytical logic (D4.2 and here) and the evidence from our stakeholders and patterns of existing initiatives and standards (WPs 1, 2 and 3) point in the same directions: better education, more reliable standards and labels (brands and trademarks), more public/private cooperation, and more R&D into both animal welfare and social (consumer/citizen) attitudes to and behaviour towards animal welfare.  Improved animal welfare can thus be considered complementary rather than antagonistic to improved competitiveness and sustainability. 
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Eggs

				BASELINE (HC agreement) - exclusive Biofuel directives						EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

		name		mnemonic		unit				2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020

		Cost change ratio						Base				1.437		1.437		1.659		1.510		1.437		1.088		1.510		1.445		1.088		1.445		1.659		1.510		1.204		1.453		1.510		1.510		1.484		1.510		1.445		1.659		1.031		1.510		1.510		1.204

								scenario

		Eggs production		EGSPR		1,000 tonne				8539.1		85.8		254.6		98.8		2078.0		804.3		71.9		10.4		873.3		52.4		993.9		112.6		0.0		43.1		704.0		53.6		35.8		637.1		656.7		117.0		371.0		109.7		0.0		0.0		384.3

		Eggs domestic uses		EGUDC		1,000 tonne				9361.6		117.2		182.2		96.9		2566.5		1027.5		100.1		12.5		768.1		57.0		1074.3		118.4		0.0		56.0		655.0		43.2		34.9		282.3		553.7		114.0		378.0		118.0		0.0		0.0		1017.7

		Eggs per-cap consumption		EGUPC		kg				18.7		14.2		14.0		14.1		249.6		13.0		17.8		9.5		18.8		10.1		16.2		10.4		0.0		11.5		11.2		12.7		15.3		16.3		14.6		9.8		15.0		12.2		0.0		0.0		15.8

		Eggs self-sufficiency		EGSSR		ratio				0.9		0.7		1.4		1.0		0.8		0.8		0.7		0.8		1.1		0.9		0.9		1.0		0.0		0.8		1.1		1.2		1.0		2.3		1.2		1.0		1.0		0.9		0.0		0.0		0.4

								AW

								scenario

		Eggs production		EGSPR		1,000 tonne				8101.2		85.8		235.4		98.0		1994.0		804.3		69.9		10.4		873.3		53.1		728.0		112.6		0.0		42.9		704.0		53.6		35.8		637.3		571.6		114.8		371.0		109.7		0.0		0.0		375.7

		Eggs domestic uses		EGUDC		1,000 tonne				9239.1		117.2		182.0		96.5		2506.8		1027.5		94.1		12.5		768.1		56.7		1025.0		118.5		0.0		55.9		655.0		43.2		34.9		280.7		537.2		113.8		378.0		118.0		0.0		0.0		1017.6

		Eggs per-cap consumption		EGUPC		kg				18.7		14.2		14.0		14.1		243.8		13.0		16.8		9.5		18.8		10.1		15.4		10.4		0.0		11.5		11.2		12.7		15.3		16.2		14.1		9.8		15.0		12.2		0.0		0.0		15.8

		Eggs self-sufficiency		EGSSR		ratio				0.9		0.7		1.3		1.0		0.8		0.8		0.7		0.8		1.1		0.9		0.7		1.0		0.0		0.8		1.1		1.2		1.0		2.3		1.1		1.0		1.0		0.9		0.0		0.0		0.4

								AW scenario

								% change

		Eggs production		EGSPR		1,000 tonne				-5.128		0.000		-7.533		-0.824		-4.044		0.000		-2.749		-0.190		0.000		1.276		-26.755		0.054		0.000		-0.455		0.000		0.000		0.000		0.030		-12.949		-1.920		0.000		-0.001		0.000		0.000		-2.250

		Eggs domestic uses		EGUDC		1,000 tonne				-1.309		0.000		-0.110		-0.370		-2.325		0.000		-5.921		0.369		0.000		-0.417		-4.590		0.063		0.000		-0.152		0.000		0.000		0.000		-0.583		-2.983		-0.188		0.000		-0.002		0.000		0.000		-0.007

		Eggs per-cap consumption		EGUPC		kg				-1.309		0.000		-0.124		-0.424		-2.325		0.000		-5.921		0.369		0.000		-0.417		-4.625		0.063		0.000		-0.152		0.000		0.000		0.000		-0.595		-2.924		-0.001		0.000		-0.002		0.000		0.000		-0.007

		Eggs self-sufficiency		EGSSR		%				-3.870		0.000		-7.432		-0.456		-1.760		0.000		3.372		-0.557		0.000		1.701		-23.232		-0.008		0.000		-0.304		0.000		0.000		0.000		0.617		-10.273		-1.736		0.000		0.000		0.000		0.000		-2.243

										EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

								Change in costs (%)		46%		44%		44%		66%		51%		44%		9%		51%		44%		9%		44%		66%		51%		20%		45%		51%		51%		48%		51%		44%		66%		3%		51%		51%		20%

								Change in self-sufficiency (%)		-3.87%		0.00%		-7%		-0%		-2%		0%		3%		-1%		0%		2%		-23%		-0%		0%		-0%		0%		0%		0%		1%		-10%		-2%		0%		0%		0%		0%		-2%

										0.4624459407		123.27167338		365.7770845711		163.9769454479		3137.6278700532		1155.3485447033		78.1697309899		15.6622767142		1261.7954252473		57.0223210758		1435.8073286256		186.7767935395		0		51.8634580966		1022.6577661212		80.9301440775		53.9932250721		945.3295366527		991.5002221469		169.0918167778		615.4944629544		113.1217738539		0		0		462.760917043

		Impacts in  countries

		which were modelled

		(other countries - no function for eggs or such market doesn't exist in the model)

		see below

										EU modelled countries

		Poultry meat production		POSPR		1,000 tonne		Base		5510.9				254.6		98.8		2078.0				71.9		10.4				52.4		993.9		112.6				43.1								637.1		656.7		117.0										384.3

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne		scenario		6231.6				182.2		96.9		2566.5				100.1		12.5				57.0		1074.3		118.4				56.0								282.3		553.7		114.0										1017.7

		Poultry Per Cap Cons.		POUPC		kg								14.0		14.1		249.6				17.8		9.5				10.1		16.2		10.4				11.5								16.3		14.6		9.8										15.8

		Poultry self-sufficiency		POSSR		ratio				0.9				1.4		1.0		0.8				0.7		0.8				0.9		0.9		1.0				0.8								2.3		1.2		1.0										0.4

								AW

								scenario

		Poultry meat production		POSPR		1,000 tonne				5043.7				235.4		98.0		1994.0				69.9		10.4				53.1		728.0		112.6				42.9								637.3		571.6		114.8										375.7

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne				6097.5				182.0		96.5		2506.8				94.1		12.5				56.7		1025.0		118.5				55.9								280.7		537.2		113.8										1017.6

		Poultry Per Cap Cons.		POUPC		kg								14.0		14.1		243.8				16.8		9.5				10.1		15.4		10.4				11.5								16.2		14.1		9.8										15.8

		Poultry self-sufficiency		POSSR		ratio				0.8				1.3		1.0		0.8				0.7		0.8				0.9		0.7		1.0				0.8								2.3		1.1		1.0										0.4

								AW scenario

								% change

		Poultry meat production		POSPR		1,000 tonne				-8.477				-7.533		-0.824		-4.044				-2.749		-0.190				1.276		-26.755		0.054				-0.455								0.030		-12.949		-1.920										-2.250

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne				-2.152				-0.110		-0.370		-2.325				-5.921		0.369				-0.417		-4.590		0.063				-0.152								-0.583		-2.983		-0.188										-0.007

		Poultry Per Cap Cons.		POUPC		kg				-2.152				-0.124		-0.424		-2.325				-5.921		0.369				-0.417		-4.625		0.063				-0.152								-0.595		-2.924		-0.001										-0.007

		Poultry self-sufficiency		POSSR		ratio				-6.464				-7.432		-0.456		-1.760				3.372		-0.557				1.701		-23.232		-0.008				-0.304								0.617		-10.273		-1.736										-2.243
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BEEF&Veal

				BASELINE (HC agreement) - exclusive Biofuel directives						EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

		name		mnemonic		unit				2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020

		Cost change ratio						Base				1.124		1.124		1.110		1.089		1.124		1.143		1.089		1.110		1.143		1.175		1.110		1.089		1.138		1.226		1.089		1.089		1.147		1.089		1.110		1.110		1.147		1.089		1.089		1.138

								Scenario

		Poultry meat production		POSPR		1,000 tonne				13824.9		152.2		542.8		136.9		0.0		1717.6		221.2		16.6		1174.9		116.7		1990.7		185.8		465.2		144.5		1375.7		79.9		29.6		685.4		1753.4		330.8		480.5		104.1		56.4		112.5		1986.8

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne				13776.4		203.5		322.6		130.1		0.0		2274.0		131.6		24.9		1596.3		104.7		1804.1		241.9		262.0		149.6		1049.2		74.1		45.1		474.9		1171.4		350.8		577.7		132.3		56.5		136.3		2502.2

		Poultry Per Cap Cons.		POUPC		kg				27.2		23.5		28.0		20.2		0.0		28.7		23.4		19.2		33.4		19.2		27.3		21.4		27.3		30.8		17.7		23.0		21.3		27.9		31.0		33.4		28.3		13.7		26.8		25.0		38.8

		Poultry self-sufficiency		POSSR		ratio				1.0		0.7		1.7		1.1		0.0		0.8		1.7		0.7		0.7		1.1		1.1		0.8		1.8		1.0		1.3		1.1		0.7		1.4		1.5		0.9		0.8		0.8		1.0		0.8		0.8

								AW

								scenario

		Poultry meat production		POSPR		1,000 tonne				13689.8		151.2		529.5		131.3		0.0		1721.9		209.6		15.1		1221.8		110.2		1992.9		185.9		468.0		143.6		1349.3		78.8		29.5		685.4		1633.4		327.3		475.9		104.1		55.2		111.8		1986.6

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne				13796.0		203.6		323.2		130.3		0.0		2268.6		131.8		25.0		1592.7		104.4		1799.0		241.5		261.2		149.2		1049.8		75.0		44.9		472.0		1170.5		350.8		576.0		132.3		56.3		136.3		2502.3

		Poultry Per Cap Cons.		POUPC		kg				27.2		23.5		28.0		20.3		0.0		28.6		23.5		19.2		33.3		19.1		27.3		21.3		27.2		30.8		17.8		23.3		21.2		27.7		30.9		33.4		28.3		13.7		26.7		25.0		38.8

		Poultry self-sufficiency		POSSR		ratio				1.0		0.7		1.6		1.0		0.0		0.8		1.6		0.6		0.8		1.1		1.1		0.8		1.8		1.0		1.3		1.1		0.7		1.5		1.4		0.9		0.8		0.8		1.0		0.8		0.8

								AW scenario

								% change

		Poultry meat production		POSPR		1,000 tonne				-0.977		-0.626		-2.448		-4.075				0.249		-5.242		-8.949		3.992		-5.591		0.112		0.057		0.597		-0.587		-1.916		-1.380		-0.412		0.002		-6.840		-1.031		-0.958		0.063		-2.076		-0.590		-0.007

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne				0.142		0.010		0.190		0.200				-0.239		0.176		0.080		-0.225		-0.281		-0.279		-0.203		-0.288		-0.237		0.057		1.172		-0.488		-0.619		-0.073		-0.005		-0.299		-0.024		-0.312		0.027		0.004

		Poultry Per Cap Cons.		POUPC		kg				0.142		0.010		0.190		0.200				-0.239		0.176		0.080		-0.225		-0.281		-0.279		-0.203		-0.288		-0.237		0.057		1.172		-0.488		-0.619		-0.073		-0.005		-0.299		-0.024		-0.312		0.027		0.004

		Poultry self-sufficiency		POSSR		%				-1.117		-0.636		-2.633		-4.266				0.489		-5.409		-9.022		4.227		-5.325		0.393		0.260		0.888		-0.351		-1.973		-2.523		0.076		0.624		-6.772		-1.025		-0.661		0.087		-1.770		-0.616		-0.010

										EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

								Change in costs (%)		14%		12%		12%		11%		9%		12%		14%		9%		11%		14%		18%		11%		9%		14%		23%		9%		9%		15%		9%		11%		11%		15%		9%		9%		14%

								Change in self-sufficiency (%)		-1%		-1%		-3%		-4%		0%		0%		-5%		-9%		4%		-5%		0%		0%		1%		-0%		-2%		-3%		0%		1%		-7%		-1%		-1%		0%		-2%		-1%		-0%

										0.1396659017		171.0689940188		610.1297416736		151.9978225852		0		1930.6737524756		252.6949649434		18.0607324587		1304.1630394538		133.3867105475		2339.2804301435		206.301817548		506.6565071491		164.4155302781		1686.8544676025		87.0201557309		32.2162399893		786.3900814105		1909.5463497291		367.1380270356		533.6024916197		119.4038980957		61.4318619431		122.5301327615		2260.7777800294

		Impacts in  countries

		which were modelled

		(other countries - no function for poultryor such market doesn't exist in the model)

		see below

		Poultry meat production		POSPR		1,000 tonne		Base		11114.2		152.2		542.8		136.9				1717.6		221.2		16.6		1174.9		116.7								144.5		1375.7		79.9		29.6		685.4		1753.4		330.8		480.5				56.4		112.5		1986.8

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne		scenario		11375.6		203.5		322.6		130.1				2274.0		131.6		24.9		1596.3		104.7								149.6		1049.2		74.1		45.1		474.9		1171.4		350.8		577.7				56.5		136.3		2502.2

		Poultry Per Cap Cons.		POUPC		kg						23.5		28.0		20.2				28.7		23.4		19.2		33.4		19.2								30.8		17.7		23.0		21.3		27.9		31.0		33.4		28.3				26.8		25.0		38.8

		Poultry self-sufficiency		POSSR		ratio				1.0		0.7		1.7		1.1				0.8		1.7		0.7		0.7		1.1								1.0		1.3		1.1		0.7		1.4		1.5		0.9		0.8				1.0		0.8		0.8

								AW				0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0

								scenario				0.0		0.0		0.0				0.0		0.0		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.0		0.0		0.0

		Poultry meat production		POSPR		1,000 tonne				10967.7		151.2		529.5		131.3				1721.9		209.6		15.1		1221.8		110.2								143.6		1349.3		78.8		29.5		685.4		1633.4		327.3		475.9				55.2		111.8		1986.6

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne				11362.7		203.6		323.2		130.3				2268.6		131.8		25.0		1592.7		104.4								149.2		1049.8		75.0		44.9		472.0		1170.5		350.8		576.0				56.3		136.3		2502.3

		Poultry Per Cap Cons.		POUPC		kg						23.5		28.0		20.3				28.6		23.5		19.2		33.3		19.1								30.8		17.8		23.3		21.2		27.7		30.9		33.4		28.3				26.7		25.0		38.8

		Poultry self-sufficiency		POSSR		ratio				1.0		0.7		1.6		1.0				0.8		1.6		0.6		0.8		1.1								1.0		1.3		1.1		0.7		1.5		1.4		0.9		0.8				1.0		0.8		0.8

								AW scenario

								% change

		Poultry meat production		POSPR		1,000 tonne				-1.319		-0.626		-2.448		-4.075				0.249		-5.242		-8.949		3.992		-5.591								-0.587		-1.916		-1.380		-0.412		0.002		-6.840		-1.031		-0.958				-2.076		-0.590		-0.007

		Poultry meat domestic use (stocks incl.)		POUDC		1,000 tonne				-0.113		0.010		0.190		0.200				-0.239		0.176		0.080		-0.225		-0.281								-0.237		0.057		1.172		-0.488		-0.619		-0.073		-0.005		-0.299				-0.312		0.027		0.004

		Poultry Per Cap Cons.		POUPC		kg				-0.113		0.010		0.190		0.200				-0.239		0.176		0.080		-0.225		-0.281								-0.237		0.057		1.172		-0.488		-0.619		-0.073		-0.005		-0.299				-0.312		0.027		0.004

		Poultry self-sufficiency		POSSR		ratio				-1.207		-0.636		-2.633		-4.266				0.489		-5.409		-9.022		4.227		-5.325								-0.351		-1.973		-2.523		0.076		0.624		-6.772		-1.025		-0.661				-1.770		-0.616		-0.010





BEEF&Veal

		



-3.87%

Country

Change in self-sufficiency (%)



Pig meat

		



-3.87%

Countries

Change in self-sufficiency (%)



Milk

		



Change in costs (%)

Change in self-sufficiency (%)

Agmemod Results: Poultry



comments

				BASELINE (HC agreement) - exclusive Biofuel directives						EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

		name		mnemonic		unit				2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020

		Cost change ratio						Base				1.082		1.082		1.013		1.005		1.082		1.017		1.005		1.072		1.017		1.071		1.013		1.005		0.992		1.023		1.005		1.005		1.054		1.005		1.072		1.013		1.043		1.005		1.005		0.992

								scenario

		Beef & veal  production		BVSPR		1,000 tonne				8571.8		193.0		318.7		31.6		65.8		1326.2		108.0		9.8		747.2		80.4		1569.3		61.4		37.0		472.5		1099.5		81.4		19.6		362.7		304.7		143.5		240.4		153.5		49.5		30.6		1072.4

		Beef & veal  domestic use		BVUDC		1,000 tonne				8142.6		159.9		197.7		61.1		103.8		1035.7		136.3		15.1		647.3		104.3		1748.1		182.5		83.6		84.1		1178.4		28.3		19.5		322.5		222.2		188.2		253.4		219.5		45.2		42.0		1056.7

		Beef & veal  Per-cap. cons.		BVUPC		kg				16.3		18.5		17.1		9.5		10.1		13.1		24.3		11.5		13.5		18.5		26.5		16.1		8.5		17.3		19.9		8.8		9.2		18.9		5.9		17.9		12.4		22.7		21.4		7.7		16.4

		Cattle Degree of self sufficiency		BVSSR		ratio				1.1		1.2		1.6		0.5		0.6		1.3		0.8		0.7		1.2		0.8		0.9		0.3		0.4		5.6		0.9		2.9		1.0		1.1		1.4		0.8		0.9		0.7		1.1		0.7		1.0

								AW

								scenario

		Beef & veal  production		BVSPR		1,000 tonne				8521.4		198.7		325.7		29.1		64.0		1319.1		108.1		9.6		745.0		79.6		1536.3		61.4		35.8		479.0		1090.6		80.2		19.2		359.0		300.5		132.7		237.0		153.0		49.8		30.2		1078.0

		Beef & veal  domestic use		BVUDC		1,000 tonne				8127.4		158.8		197.9		61.6		103.8		1029.0		135.7		15.1		645.9		104.4		1746.1		182.2		85.3		84.4		1177.6		28.1		19.6		322.5		224.2		188.1		252.8		219.4		45.1		41.9		1056.6

		Beef & veal  Per-cap. cons.		BVUPC		kg				16.3		18.4		17.1		9.6		10.1		13.0		24.2		11.5		13.5		18.5		26.5		16.1		8.7		17.4		19.9		8.7		9.3		18.9		5.9		17.9		12.4		22.7		21.4		7.7		16.4

		Cattle Degree of self sufficiency		BVSSR		ratio				1.0		1.3		1.6		0.5		0.6		1.3		0.8		0.6		1.2		0.8		0.9		0.3		0.4		5.7		0.9		2.8		1.0		1.1		1.3		0.7		0.9		0.7		1.1		0.7		1.0

								AW scenario

								% change

		Beef & veal  production								-0.588		2.993		2.179		-8.118		-2.699		-0.534		0.060		-2.363		-0.297		-1.062		-2.108		-0.034		-3.177		1.358		-0.807		-1.450		-2.008		-1.024		-1.400		-7.542		-1.432		-0.294		0.562		-1.110		0.518

		Beef & veal  domestic use								-0.187		-0.714		0.095		0.861		0.000		-0.640		-0.472		0.273		-0.218		0.094		-0.114		-0.163		2.066		0.319		-0.068		-0.620		0.181		-0.006		0.910		-0.094		-0.254		-0.017		-0.190		-0.158		-0.017

		Beef & veal  Per-cap. cons.								-0.187		-0.714		0.095		0.861		0.000		-0.640		-0.472		0.273		-0.218		0.094		-0.114		-0.163		2.066		0.319		-0.068		-0.620		0.181		-0.006		0.910		-0.094		-0.254		-0.017		-0.190		-0.158		-0.017

		Cattle Degree of self sufficiency								-0.401		3.734		2.082		-8.903		-2.699		0.107		0.534		-2.629		-0.078		-1.155		-1.996		0.129		-5.137		1.036		-0.739		-0.836		-2.185		-1.018		-2.289		-7.454		-1.181		-0.277		0.753		-0.953		0.536

										EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

										EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

								Change in costs (%)		4%		8%		8%		1%		1%		8%		2%		1%		7%		2%		7%		1%		1%		-1%		2%		1%		1%		5%		1%		7%		1%		4%		1%		1%		-1%

								Change in self-sufficiency (%)		-0%		4%		2%		-9%		-3%		0%		1%		-3%		-0%		-1%		-2%		0%		-5%		1%		-1%		-1%		-2%		-1%		-2%		-7%		-1%		-0%		1%		-1%		1%

										0.0448176315		208.8640291744		345.0012317028		32.0573587972		66.1359156069		1435.4671017113		109.9351021501		9.8988893153		800.9983867161		81.8154093703		1681.0853209793		62.2003761805		37.1685303089		468.6355422527		1124.7608324486		81.8188866481		19.686713384		382.3512265622		306.3925748867		153.8475334188		243.5892251566		160.1049851988		49.8036444149		30.7301892894		1063.568143474



mariusz:
kierunki sa prawidłowe, co do wielkości to spadek produkcji jest mniejszy z niżbyśmy oczekiwali z uwagi na substytucję z wieprzowiną (tam spadeki tutaj wzrost)



comments

		



Change in costs (%)

Change in self-sufficiency (%)



CHARTS

				BASELINE (HC agreement) - exclusive Biofuel directives						EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

		name		mnemonic		unit				2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020

		Cost change ratio						Base				1.404		1.404		1.172		1.204		1.404		1.202		1.204		1.338		1.202		1.312		1.172		1.204		1.162		1.220		1.204		1.204		1.401		1.204		1.338		1.172		1.242		1.204		1.204		1.162

								scenario

		Pig meat production		PKSPR		1,000 tonne				23299.2		558.8		1286.5		117.7		324.6		5505.6		1748.8		45.9		2869.6		182.0		2252.5		130.9		270.7		210.3		1703.3		106.9		39.9		1065.8		1959.2		484.5		547.1		252.1		67.0		89.5		1480.0

		Pig meat domestic use		PKUDC		1,000 tonne				22782.7		515.0		551.7		128.5		458.9		4959.0		310.4		43.9		3226.6		202.3		2474.2		354.6		403.7		181.3		2604.4		162.4		66.0		734.7		1985.7		355.3		696.1		326.8		93.8		150.4		1675.8

		Pig meat Per-cap. cons.		PKUPC		kg				45.8		59.5		47.8		20.0		44.6		62.5		55.3		33.5		67.5		35.9		37.5		31.4		41.2		37.4		44.0		50.4		31.2		43.1		52.5		33.9		34.2		33.8		44.5		27.6		26.0

		Pig meat Degree of self sufficiency		PKSSR		ratio				1.0		1.1		2.3		0.9		0.7		1.1		5.6		1.0		0.9		0.9		0.9		0.4		0.7		1.2		0.7		0.7		0.6		1.5		1.0		1.4		0.8		0.8		0.7		0.6		0.9

								AW

								scenario

		Pig meat production		PKSPR		1,000 tonne				21732.5		491.5		1229.3		112.0		287.1		5537.2		1730.9		45.0		2171.8		141.5		2208.9		131.1		277.8		196.0		1490.1		90.2		36.4		1053.8		1845.2		396.7		518.7		252.1		62.8		85.3		1341.3

		Pig meat domestic use		PKUDC		1,000 tonne				22691.2		507.1		551.2		128.1		458.3		4979.3		310.4		43.9		3266.3		202.1		2472.7		354.2		405.6		180.9		2603.6		162.4		65.9		734.5		1972.9		350.7		698.2		326.7		93.5		150.3		1673.7

		Pig meat Per-cap. cons.		PKUPC		kg				45.8		58.6		47.8		19.9		44.6		62.8		55.3		33.5		68.3		35.9		37.5		31.3		41.4		37.3		44.0		50.4		31.2		43.1		52.2		33.4		34.3		33.7		44.3		27.6		25.9

		Pig meat Degree of self sufficiency		PKSSR		ratio				1.0		1.0		2.2		0.9		0.6		1.1		5.6		1.0		0.7		0.7		0.9		0.4		0.7		1.1		0.6		0.6		0.6		1.4		0.9		1.1		0.7		0.8		0.7		0.6		0.8

								AW scenario

								% change

		Pig meat production		PKSPR		1,000 tonne				-6.724		-12.049		-4.449		-4.841		-11.553		0.572		-1.025		-1.953		-24.316		-22.216		-1.936		0.090		2.618		-6.792		-12.517		-15.564		-8.550		-1.127		-5.818		-18.127		-5.191		0.003		-6.245		-4.677		-9.375

		Pig meat domestic use		PKUDC		1,000 tonne				-0.402		-1.532		-0.078		-0.338		-0.138		0.411		-0.022		0.021		1.232		-0.095		-0.060		-0.130		0.467		-0.180		-0.028		0.024		-0.130		-0.024		-0.641		-1.322		0.298		-0.030		-0.318		-0.010		-0.122

		Pig meat Per-cap. cons.		PKUPC		kg				-0.402		-1.532		-0.078		-0.338		-0.138		0.411		-0.022		0.021		1.232		-0.095		-0.060		-0.130		0.467		-0.180		-0.028		0.024		-0.130		-0.024		-0.641		-1.322		0.298		-0.030		-0.318		-0.010		-0.122

		Pig meat Degree of self sufficiency		PKSSR		ratio				-5.908		-10.680		-4.375		-4.519		-11.431		0.161		-1.003		-1.973		-25.236		-22.142		-1.877		0.220		2.141		-6.624		-12.492		-15.583		-8.431		-1.103		-5.210		-17.030		-5.472		0.033		-5.946		-4.667		-9.264

										EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

								Change in costs (%)		30%		40%		40%		17%		20%		40%		20%		20%		34%		20%		31%		17%		20%		16%		22%		20%		20%		40%		20%		34%		17%		24%		20%		20%		16%

								Change in self-sufficiency (%)				-11%		-4%		-5%		-11%		0%		-1%		-2%		-25%		-22%		-2%		0%		2%		-7%		-12%		-16%		-8%		-1%		-5%		-17%		-5%		0%		-6%		-5%		-9%

										1.303		784.311045043		1805.7996702945		137.8916983264		390.9126434472		7727.7742030379		2101.8362609034		55.2513442956		3840.6324496262		218.7071740794		2954.8359951575		153.4434749553		326.0645825165		244.3726685964		2078.0213850452		128.7055783288		47.9978793231		1493.6983695208		2359.6524929592		648.477019661		641.1314382933		312.9939249979		80.6723313874		107.815736769		1720.0447393931





CHARTS

		



Change in costs (%)

Change in self-sufficiency (%)

Pigs



				BASELINE (HC agreement) - exclusive Biofuel directives						EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

		name		mnemonic		unit				2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020		2020

		Cost change ratio						Base				0.906		0.906		0.977		0.975		0.906		0.992		0.975		0.958		0.992		0.932		0.977		0.975		0.998		0.958		0.975		0.975		0.939		0.975		0.958		0.977		0.985		0.975		0.975		0.998

		Productivity (milk yield) increase						scenario				1.028		1.028		1.011		1.011		1.028		1.005		1.011		1.014		1.005		1.021		1.011		1.011		1.000		1.014		1.011		1.011		1.006		1.011		1.014		1.011		1.009		1.011		1.011		1.000

		Cow's milk collected		CMSPR		1,000 tonne				158304.7		3750.6		4453.1		1433.5		2179.7		31029.4		4593.2		764.5		7515.0		2211.0		26573.6		788.5		1844.1		5754.8		11480.3		2123.8		748.1		11448.2		11889.1		2073.0		4983.6		3064.7		619.1		1016.2		15967.6

		whole milk delivered to dairies		WMUFA		1,000 tonne				152224.5		3184.5		3348.0		1189.0		2639.1		30664.0		4491.9		0.0		8170.0		2211.0		25642.0		1705.3		1760.6		6171.6		14446.3		1790.9		453.9		10972.8		9367.5		2014.0		2848.7		3030.3		418.3		453.6		15251.0

		Dairy cows milk production per cow		CMYPC		kg/head						7693.6		6520.3		4051.0		6950.0		7796.6		9459.5		8289.6		8190.6		9689.3		6971.3		5781.5		6661.7		5674.5		6786.4		5965.8		5384.5		8580.7		5737.8		7439.8		4464.3		8429.0		7265.0		6563.1		8280.9

								AW

								scenario

		Cow's milk collected		CMSPR		1,000 tonne				158550.8		3969.9		4788.1		1428.2		2143.5		32423.9		4582.6		752.6		7342.7		2187.5		25921.1		789.9		1819.4		5753.9		11255.2		2066.6		725.3		11335.4		11746.5		2037.6		4955.3		3043.5		612.4		1003.4		15866.2

		whole milk delivered to dairies		WMUFA		1,000 tonne				152234.6		3361.4		3695.0		1205.6		2618.1		31656.5		4482.6		0.0		7999.3		2187.5		25135.5		1707.1		1735.9		6171.5		14223.2		1735.6		435.0		10861.2		9215.9		1974.6		2826.3		3009.3		411.6		443.8		15142.3

		Dairy cows milk production per cow		CMYPC		kg/head						7909.0		6770.7		4433.0		7026.5		8013.6		9497.0		8380.1		8247.7		9702.7		7740.9		5796.3		6733.2		5673.9		6817.7		5956.6		5434.0		8629.5		5799.0		7613.5		4503.3		8776.3		7290.5		6628.6		8250.5

								AW scenario

								% change

		Cow's milk collected		CMSPR		1,000 tonne				0.155		5.848		7.523		-0.365		-1.663		4.494		-0.230		-1.556		-2.292		-1.066		-2.455		0.186		-1.341		-0.016		-1.961		-2.695		-3.044		-0.985		-1.200		-1.708		-0.568		-0.689		-1.079		-1.266		-0.635

		whole milk delivered to dairies		WMUFA		1,000 tonne				0.007		5.553		10.364		1.392		-0.796		3.237		-0.207				-2.090		-1.066		-1.976		0.105		-1.403		-0.002		-1.545		-3.090		-4.149		-1.017		-1.618		-1.956		-0.788		-0.692		-1.601		-2.156		-0.713

		Dairy cows milk production per cow		CMYPC		kg/head						2.800		3.841		9.430		1.100		2.783		0.397		1.091		0.697		0.139		11.039		0.256		1.074		-0.011		0.462		-0.153		0.919		0.568		1.066		2.335		0.873		4.121		0.351		0.997		-0.366

										EU27		AT		BE		BG		CZ		DE		DK		EE		ES		FI		FR		GR		HU		IE		IT		LT		LV		NL		PL		PT		RO		SE		SI		SK		UK

								Change in costs (%)		-5%		-9%		-9%		-2%		-2%		-9%		-1%		-2%		-4%		-1%		-7%		-2%		-2%		-0%		-4%		-2%		-2%		-6%		-2%		-4%		-2%		-2%		-2%		-2%		-0%

								Change in production (%)		0%		6%		8%		-0%		-2%		4%		-0%		-2%		-2%		-1%		-2%		0%		-1%		-0%		-2%		-3%		-3%		-1%		-1%		-2%		-1%		-1%		-1%		-1%		-1%

										0.950		3399.716		4036.524		1399.947		2125.897		28126.479		4554.264		745.608		7199.090		2192.314		24772.010		770.029		1798.591		5744.818		10997.710		2071.418		729.617		10750.645		11595.660		1985.864		4867.013		3018.058		603.777		991.158		15939.954
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		1.		In a presented file are results for made only for cost changes and yield (milk) (in the file there is no density reduction)

		2.		Among the markets analyzed results for pig meat, milk and beef markets are the most reliable

				These markets were frequently analyzed and validated in the past so parameters are quite ok.

		3.		Broilers and eggs markets are not so good (in the past we didn't make any specific analyses for its)

				So no all countres are moddeled or there could be lack important variables (like cost) in the equtaions for some coutries.

				So could be iteresting to analyse impact only in such countries (on the bottom in eggs and broilrests sheets)

		4.		If it’s going about why model producing such results the matter i very complicated.

				Agmemod is an econometric model based on the balance sheet data.

				So parameter were estimated in an econometric way (OLS) and the calibrated if the results were not satisfied.

				Estimation of parameters were done by modelers from each country (so parameters and elasticites could be different)

				Reaction of supply and demand in each on the shock could be different.

				It depend on consumption patterns, self sufficiency, competitiveness etc.

				Commodities in the model are linked together through cross-price effects in supply and demand equations.

				Also the price transmission equations that link domestic prices with EU prices could be different.
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		2		2		1		3		2		2		4		4		2		3		4		2		2

		3		4		3		4		3		2		4		4		2		2		4		2		2

		3		1		1		3		3		2		2		3		3		2		3		3		2

		3		2		1		3		3		2		2		3		1		3		2		2		2

		3		2		3		3		3		3		3		3		2		3		3		1		2

		3		2		3		3		3		3		4		4		2		3		2		2		4

		3		2		4		3		3		4		4		4		2		3		2		2		4

		2		2		2		3		2		2		2		2		2		2		3		2		2

		3		3		3		3		3		3		2		2		2		2		2		2		4

		2		2		3		3		2		3		2		3		2		2		3		2		2

		2		2		2		3		2		2		2		2		2		2		3		2		2

		3		3		3		3		2		2		2		2		2		2		2		2		2

		4		3		2		3		1		1		2		2		1		4		3		2		1

		3		3		2		2		2		3		3		2		3		4		4		4		2

		2		2		3		2		3		2		2		3		2		3		4		3		2

		2		2		1		2		2		2		3		3		2		2		4		3		2





%of total
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		1		1		1		1		1		1		1		1		1		1		1		1		1

		1		1		1		1		2		1		1		1		1		1		1		1		1

		1		1		1		1		2		1		1		2		1		1		2		2		1

		1		1		1		1		2		1		1		2		1		1		2		2		1

		1		1		1		1		2		1		1		2		1		1		2		2		1

		2		2		1		1		2		1		2		2		1		2		2		2		1

		2		2		1		1		2		1		2		2		1		2		2		2		1

		2		2		1		1		2		1		2		2		1		2		2		2		1

		2		2		1		1		2		1		2		2		1		2		2		2		1

		2		2		1		1		2		1		2		2		1		2		2		2		1

		2		2		1		1		2		1		2		2		1		2		2		2		1

		2		2		1		1		2		2		2		2		1		2		2		2		1

		2		2		1		1		2		2		2		2		1		2		2		2		1

		2		2		1		1		2		2		2		2		2		2		2		2		1

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		1		1		2		2		2		2		2		2		2		2		2

		2		2		2		1		2		2		2		2		2		2		2		2		2

		3		2		2		1		2		2		2		2		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		1		2		2		2		3		2		2		2		2		2

		3		2		2		2		2		2		2		3		2		2		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		2		2

		3		2		2		2		2		2		2		3		2		3		3		3		2

		3		2		2		2		3		2		2		3		2		3		3		3		2		 

		3		2		2		2		3		2		2		3		2		3		3		3		2

		3		2		2		2		3		2		2		3		2		3		3		3		2

		3		2		2		2		3		2		2		3		3		3		3		3		2

		3		3		3		2		3		2		2		3		3		3		3		3		2

		3		3		3		2		3		2		2		3		3		3		3		3		2

		3		3		3		2		3		2		3		3		3		3		3		3		2

		3		3		3		3		3		2		3		3		3		3		3		3		2

		3		3		3		3		3		2		3		3		3		3		3		3		2

		3		3		3		3		3		2		3		3		3		3		3		3		2

		3		3		3		3		3		3		3		3		3		3		4		3		2

		3		3		3		3		3		3		3		3		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		3		3		3		3		3		3		3		4		3		3		4		3		2

		4		3		3		3		3		3		3		4		3		3		4		3		2

		4		3		3		3		3		3		3		4		3		3		4		3		2

		4		3		3		3		3		3		3		4		3		3		4		3		3

		4		3		3		3		3		3		3		4		3		3		4		3		3

		4		3		3		3		3		3		3		4		3		3		4		3		3

		4		4		3		3		3		3		4		4		4		4		4		4		3

		4		4		3		3		3		3		4		4		4		4		4		4		3

		4		4		3		3		4		3		4		4		4		4		4		4		4

		4		4		3		3		4		3		4		4		4		4		4		4		4

		4		4		3		4		4		3		4		4		4		4		4		4		4

		4		4		4		4		*		4		4		4		4		4		4		4		*

		4		*		4		4		*		*		*		4		*		*		4		*		*





		Public_Education		Chain_Education		Research_Development		SOCIO_ECONOMIC_CONDITION		CONFIDENCEinMARKETS		TRUSTinPUBLIC_ADMIN		STANDARDS		LABELLING		PUBLIC_ATTITUDES		SUPPLY_CHAIN_CAPACITY		CONSUMER_DEMAND		SUPPLY_CHAIN_COMPETITIVENESS		ANIMAL_WELFARE

		Frequency  (1,2,3, 4*) 		

nmch: nmch:
first figure - responses of 1, 2nd -  no. of 2, 3rd - no.of 3; 4th - no.of 4 , 5th - no of * (non-responses)


		5		5		23		35		1		11		5		2		13		5		2		2		14		v .good

		19		43		25		16		43		43		45		23		34		31		33		41		53		good

		41		22		27		23		28		21		20		31		23		34		19		27		5		poor

		12		6		2		3		3		1		6		21		6		6		23		6		3		v. poor

		0		1		0		0		2		1		1		0		1		1		0		1		2



		% of total (77)

		6		6		30		45		1		14		6		3		17		6		3		3		18

		25		56		32		21		56		56		58		30		44		40		43		53		69

		53		29		35		30		36		27		26		40		30		44		25		35		6

		16		8		3		4		4		1		8		27		8		8		30		8		4

		0		1		0		0		3		1		1		0		1		1		0		1		3





SUPPLY_CHAIN_COMPETITIVENESS	v .good	good	poor	v. poor	2.0	41.0	27.0	6.0	ANIMAL_WELFARE	v .good	good	poor	v. poor	14.0	53.0	5.0	3.0	
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/ANNEX 1: NODE:

Public Education

Chain Education

Resoarch &
Development
Socio-Economic
Culture

Confidonce in
Markets.

Trust in Public
‘Admin
Standards.

Labelling
Public Attitudos.
Supply Chain
Capacity

Consumer Demand

Supply Chain
Compeitiveness

Animal Welfare

BELIEF NODE (VARIABLE) DEFINITIONS:
How extensive (ormited)isthe supply and delivery of pubiic information and the capacity of the defvery systems &
mechanisms [0 nform the general pubic ciizens and consumers) about AW? 1= very extensive; 2= extensive; 3=
limited; 4= very limited

How oxtensive (orlimited) is the supply o information, advico and traiing programmes and tho capacily of the delivery
ystems and mechanisms to educato and trai the supply chain participants (from farmers o rotalrs) o improve AW? 1=
Very extensive; 2= oxtonsive; 3= limited; 4= vry limitod

How extensive (qualiy, quantity & Knowledge (ransfer)is the R&D actvty directed owards improving animal welfare? 1=
very extensive; 2= extonsive; 3= limited; 4= very limitod

How advancedis your country (region), considering such factors as: income & woalth; malurty of discusion and public
dobate; culturs; qualty and charactor of the media? 1= Highly Advanced; 2 = Advanced; 3 = Less Advanced; 4 =
Emerging (in transition)

How rosponsivo aro prosent markot systoms gonorall to consumor and citizon demands for animal wolfaro improvements
and do they reflect these back up the supply chain, encouraging appropriate supply chain responses? 1= Good; 2= Quite
Good; 3= Rather Poor; 4= Poor.

Are existing systems, mechanisms and processes for monitoring. qualying, enforcing and implementing standards and
labels oliabe, ransparont, rospectod and crodibie? 1= High; 2 = Quito High; 3 = Rather Low; 4 = Low

Aro "Standards" (both Public and Privat; logislated and voluntary/partiipative): well-definod; rlovant o animal wolforo
(covering the major aspects and dimensions of animal welfare); well Known and understood; wel surveyed, enforced and
implementd? 1 =Strong; 2 = Quite Strong; 3 = Quite Woak; 4 = Weak

Are abels and brands (all procuct identiies"including counry of rigin) ellable & effective (teng the truth, and supported
win robust informaion to customers about Animal Welfaro so that consumers know or can find out oasily whether the.
productis (more) animal riendl)? 1 = Very Effective; 2 = Effective; 3 = Inoffective; 4 = Very Ineffective

How content/satsfed are the general public and cizens with present Jevels of and practices of Animal Wellare? (This
quage combines the effors and prossuros from tho activsts and specialist AW NGOS with tho sympathios ofthe goneral
‘uble towards animal welfare) 1= Mostly Satisfied; 2 = Modestly Satisfied; 3 = Modestly Unsatisfied; 4 = Mostly
Unsatisfiod

s the supply chain (including farmers) willng to improve AW and does it have the capacity and capabily o do so? Or are.
the cost, managoment and invostmont implicalions so high thatfurthar prossuro to improve AW risks substaniial non-
complance or exit from the soctor (implying weak capacily)? 1 = Very Strong; 2 = Strong; 3 = Weak; 4 = Very Weak
How srong (or weak is consumer demand for animal welfare products? Are consumers' and customers' actually paying
promia for andior buying more animal wolfare frindly products by choico? 1= Very Strong; 2 = Strong; 3 = Weak; 4 =
Very Weak

Compaliivenass rolalos o the abilty and performance of frms i sub-soctor or counlry 0 soll and supply goods andior
Services in a given markel. Can farmors (and other participants n the supply chain) conlinue to make a ling i the soctor?
Is the supply chain ablo o adapt and adjust, adopt and innovate now practices i rosponse 1o changing market condltions,
oris it fragile and vulnerable o throats fom o.g . overseas or subsitute products of lower standard? Would atemps to
increaso standards/oncourago delivery of better animal wlaro rosultin @ substantially smallor domestic/local sector
(Implying woak competiveness? 1= Very Strong; 2 = Strong; 3 = Weak; 4 = Very Weak

According to conventional Europoean benchmarks, is animal wellaro currently 1 = Very Good; 2 = Good;
Very Poor?

=Poor; 4=
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		ç		ECON WELFARE BELIEF NETWORK		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52		53		54		55		56		57		58		59		60		61		62		63		64		65		66		67		68		69		70		71		72		73		74		75		76		77		78		79		80		81		82		83		84		85		86		87		88		89		90		91		92		93		94		95		96		97		98		99		100		101		102		103		104		105		106		107		108		109		110		111		112		113		114		115		116		117		118		119		120		121		122		123

				We argue that, although the systems, networks and processes affecting animal welfare in the EU are extremely complex, most stakeholders share common beliefs and understandings about the basic relationships between the drivers and levers of change and the

		The EU Animal Welfare Network ('alpha version')

				This is deliberately parsimonious and generalised respresentation of the major strands and effective relationships determining animal welfare. It is, of course, highly simplified and ignores a lot of potentially important detail. Each of these 'nodes' cou																																																								ALL THESE FROM WRITTEN RESPONSES AT THE CORE GROUP MEETING IN MACEDONIA (APRIL 2011)

		The Task		The definition of each of the nodes is given below, with the rating scales for each.  Please provide as many 'cases' - collections of node ratings - as you feel able in the columns on the right.  Please specify in the next 3 rows which region/country, sec		Wiola (PhD student) from El˝bieta Martyniuk <elzbieta_martyniuk@sggw.pl>		Kasia (PhD student) same source		These 3 from: Dr Cwynar of the Department of Animal Hygiene and Animal Welfare from Wroclaw University of Environmental and Life Sciences.						Prof. Mroczkowski		Johan Beck-Friis, Sweden				Marcus Lundhill		Grant Walling (Grant Walling <Grant.Walling@jsrgenetics.com>)		LK, Sweden.														LB Sweden				FL, Sweden  "She has a PhD and works at our university now, but worked for a long time before that for the Swedish Board of Agriculture and before that for the Swedish Animal Welfare Agency"  (Linda)						BA, Sweden				Kopie van (NGO (organic association) representative in NL						Otto Schmidt																																						Andrew Joret		E Baxter

		Country/Region		Please specify:		Poland		Poland		Poland / Lower Silesia Region		Poland / Lower Silesia Region		Poland / Lower Silesia Region		Poland		Sweden		Sweden		England		England?		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		Sweden		NL		NL		NL		GE		GE		UK		UK		Macedonia				IT		IT		PL		PL		PL		UK?		UK?		NL		Mac		Mac		Sweden		Mac		Mac		UK		UK

		Sector		1 = Eggs; 2 = Poultry for meat; 3 = Pigs (a = Rearing (weaners) b = fattening); 4 =  Dairy; 5 = Beef (a = rearing (store calves and cattle) b = fattening & finishing);  6 =- all		6		6		3a		4		5a		6		6		3b		3		3a&b		1		2		3a		3b		4		5a		5b		1		2		5		3b		1		3a		6		1		4		3		1		3		4		5a		2		3a		1		3		4		3b		1		1		4		4		4		3a		4		1		5b		1		3

		Perspective				5		5		5		5		5		5		2		2		4		3		5		5		5		5		5		5		5		5		5		6		6 (PhD student)		6		5		5		2		2		2		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		5		3		5

		NODE:		BELIEF NODE (VARIABLE) DEFINITIONS:

		Public Education				3		3		3		2		4		3		3		3		3		3		2		2		4		4		1		3		3		3		3		3		3		3		4		4		3		2		3		2		3		1		1		2		2		3		3		4		4		3		1		1		2		4		4		2		2		3		3		3

		Chain Education		How extensive (or limited) is the supply of information, advice and training programmes and the capacity of the delivery systems and mechanisms to educate and train the supply chain participants (from farmers to retailers) to improve AW? 1= very extensive		2		4		3		3		3		3		2		2		2		2		2		2		3		3		2		4		4		2		2		2		3		3		3		4		2		1		2		2		2		2		2		3		4		2		3		3		3		2		1		2		1		3		3		2		2		4		2		2

		Research & Development				3		3		2		2		2		4		2		3		1		1		3		3		3		3		1		3		3		1		1		1		1		1		1		1		2		2		2		1		2		1		3		2		2		3		3		2		2		2		1		1		2		3		3		1		1		3		2		2

		Socio-Economic Culture/Condition				3		3		3		3		3		4		1		1		2		1		1		1		1		1		1		1		1		1		1		1		1		1		2		2		1		1		1		1		1		1		1		3		4		2		2		3		3		3		1		1		1		3		3		1		3		4		1		2

		Confidence in Markets		How responsive are present market systems generally to consumer and citizen demands for animal welfare improvements and do they reflect these back up the supply chain, encouraging appropriate supply chain responses? 1 = Good; 2 = Quite Good; 3 = Rather Po		3		2		3		3		3		3		3		3		2		4		3		3		4		4		2		3		3		3		3		2		2		2		3		3		2		2		3		2		2		2		2		2		2		2		3		2		2		2		3		2		2		2		2		2		2		3		2		2

		Trust in Governance				3		3		2		2		2		3		2		3		2		3		2		2		2		3		2		2		2		2		2		1		2		1		2		3		2		3		2		2		2		1		2		2		2		3		3		3		3		3		1		1		1		2		3		1		2		2		2		3

		Standards		Are "Standards" (both Public and Private; legislated and voluntary/participative): well-defined; relevant to animal welfare (covering the major aspects and dimensions of animal welfare); well known and understood; well surveyed, enforced and implemented?		3		2		2		2		2		3		2		2		2		3		2		2		3		3		1		2		2		2		2		2		3		2		1		2		2		3		2		1		2		1		2		2		2		2		4		3		3		2		2		2		2		3		4		3		4		4		2		3

		Labelling		Are labels and brands (all 'product identities' including country of origin) reliable & effective (telling the truth, and supported wih robust information to customers about Animal Welfare so that consumers know or can find out easily whether the product		3		3		4		4		4		4		3		3		2		3		3		4		4		4		2		3		3		3		3		3		3		3		4		4		3		3		2		2		2		2		2		4		4		2		4		3		3		2		2		1		1		4		4		2		4		4		2		3

		Public Attitudes		How content/satisfied are the general public and citizens with present levels of and practices of Animal Welfare? (This guage combines the efforts and pressures from the activists and specialist AW NGOs with the sympathies of the general public towards an		3		3		1		1		1		4		3		3		1		3		3		3		3		4		2		2		2		2		2		2		3		2		4		3		3		2		3		2		3		3		1		4		4		2		3		3		3		3		2		1		1		2		2		2		2		2		2		2

		Supply Chain Capacity		Is the supply chain (including farmers) willing to improve AW and does it have the capacity and capability to do so? Or are the cost, management and investment implications so high that further pressure to improve AW risks substantial non-compliance or ex		3		3		3		3		3		4		4		4		3		3		3		3		3		4		1		2		2		3		3		2		3		2		3		3		3		2		3		3		3		3		2		1		1		2		2		3		3		3		3		2		2		2		2		2		3		2		2		3

		Consumer Demand				2		2		4		4		4		4		2		2		2		3		4		4		4		4		4		4		4		2		2		2		2		2		2		2		2		3		3		2		3		3		3		4		4		2		3		3		4		2		2		2		3		4		4		2		4		4		2		2

		Competitiveness		Competitiveness relates to the ability and performance of firms in a sub-sector or country to sell and supply goods and/or services in a given market. Can farmers (and other participants in the supply chain) continue to make a living in the sector?  Is th		3		3		2		2		2		4		3		4		4		3		3		3		4		4		2		2		2		3		3		2		3		2		3		3		3		2		3		2		2		3		2		2		2		1		2		2		3		2		3		2		2		3		3		2		2		2		2		3

		Animal Welfare				3		2		2		2		2		2		2		2		2		2		2		1		1		2		1		2		2		1		1		1		2		1		2		1		2		2		2		2		*		3		2		2		2		2		2		2		3		3		1		2		2		2		2		2		2		2		2		1

		Comments & Suggestions?																It would be easier to answer the questions if they were not so complex, long and consisting of part questions with sometimes different answer.				You seem to have (perhaps deliberately) avoided the possibility to provide "neither good nor poor" i.e. Middle of the road answers in much of this. Had that option been there, that is what I would have chosen for several of the questions.		The pig sector has struggled with imposition of animal welfare legislation applied in the UK with increasing cost of production but then outcompeted by cheaper imports from lower welfare systems elsewhere in Europe.  Conventions on castration and sow hous																														eggs: the attitude of the sector is far to conservative, which hinders competitiveness. Cattle: there is no middle segment, only organic versus conventional. Yet there are many types of milk. This increases choice but reduces transparancy on what the rela						Pull marketing measures of the chain retailers have a strong influence on consumer demand, much more than labelling. A box (node) is missing between supply chain capacity and consumer demand: 'Marketing action for AW".  Definition of confidence in market												For eggs free-range are promoted by large retail chains. Consumers interest in AW friendly eggs is most pronounced. For Pigs, AW is much less of an issue.																												Country region: have specified England and Wales because although I am in Scotland I have better knowledge of the levy board (BPEX) in Engalnd and Wales rather than Scotland's levy board (QMS).  Labelling: The question about labelling is very difficult to
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They are reliable but provide little public facing info
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Defininitions

		ANNEX 1: NODE:		BELIEF NODE (VARIABLE) DEFINITIONS:

		Public Education

		Chain Education		How extensive (or limited) is the supply of information, advice and training programmes and the capacity of the delivery systems and mechanisms to educate and train the supply chain participants (from farmers to retailers) to improve AW? 1= very extensive

		Research & Development

		Socio-Economic Culture

		Confidence in Markets		How responsive are present market systems generally to consumer and citizen demands for animal welfare improvements and do they reflect these back up the supply chain, encouraging appropriate supply chain responses? 1 = Good; 2 = Quite Good; 3 = Rather Po

		Trust in Public Admin

		Standards		Are "Standards" (both Public and Private; legislated and voluntary/participative): well-defined; relevant to animal welfare (covering the major aspects and dimensions of animal welfare); well known and understood; well surveyed, enforced and implemented?

		Labelling		Are labels and brands (all 'product identities' including country of origin) reliable & effective (telling the truth, and supported wih robust information to customers about Animal Welfare so that consumers know or can find out easily whether the product

		Public Attitudes		How content/satisfied are the general public and citizens with present levels of and practices of Animal Welfare? (This guage combines the efforts and pressures from the activists and specialist AW NGOs with the sympathies of the general public towards an

		Supply Chain Capacity		Is the supply chain (including farmers) willing to improve AW and does it have the capacity and capability to do so? Or are the cost, management and investment implications so high that further pressure to improve AW risks substantial non-compliance or ex

		Consumer Demand

		Supply Chain Competitiveness		Competitiveness relates to the ability and performance of firms in a sub-sector or country to sell and supply goods and/or services in a given market. Can farmers (and other participants in the supply chain) continue to make a living in the sector?  Is th
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