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There will be no sustainable future without eradicating poverty and hunger. Ensuring food security for all is both a key function of and a challenge for agriculture, which faces ever-increasing difficulties – as populations rise, urbanization increases and incomes grow, the agricultural sector will be under mounting pressure to meet the demand for safe and nutritious food. Agriculture has to generate decent jobs and support the livelihoods of billions of rural people across the globe, especially in developing countries where hunger and poverty are concentrated. Furthermore, the sector has a major role to play in ensuring the sustainability of the world’s precious natural resources and biodiversity, particularly in light of a changing climate.
Climate change will have an increasingly adverse impact on many regions of the world, with those in low latitudes being hit the hardest. This means that countries in Africa, Asia and Latin America, many of which already suffer from poverty, food insecurity and various forms of malnutrition, will be disproportionately at risk. Agriculture in these regions will be negatively affected. Regions with temperate climates, on the other hand, could see positive impacts, with warmer weather benefitting their agricultural sectors. Climate change can widen the economic gap between developed and developing countries. Unless we take urgent action to combat climate change, we can expect to see a very different global picture of agriculture in the future. Agricultural trade will also change.
International trade has the potential to stabilize markets and reallocate food from surplus to deficit regions, helping countries adapt to climate change and contribute towards food security. However, we must ensure that the evolution and expansion of agricultural trade is equitable and works for the elimination of hunger, food insecurity and malnutrition globally. For this reason, in recent years, the relationship between agricultural trade and food security has become an increasing part of both trade and development agendas.
Developing countries, in particular, will need support from the global community to facilitate their adaptation and mitigation efforts in relation to climate change and to transform their agriculture and food systems sustainably. As the migration crisis of recent years has shown, no country stands unaffected. What happens in one part of the globe will undoubtedly affect other parts, and domestic and foreign policies must take account of this.
The year 2015 signalled the arrival of two landmark initiatives that recognized the need for countries to take collective action to promote sustainable development and combat climate change: the 2030 Agenda for Sustainable Development and its 17 Sustainable Development Goals (SDGs), and the Paris Agreement of the United Nations Framework Convention on Climate Change (UNFCCC). Both initiatives reflect evolving thinking around global issues, and both call for a fair and transparent international trade system. In food and agriculture, trade can play a role and contribute to meeting the targets of both the 2030 Agenda and the Paris Agreement.
The work of the Food and Agriculture Organization of the United Nations (FAO) underpins these international efforts, while also being guided by them. Through its Strategy on Climate Change, FAO delivers transformational solutions for adaptation and mitigation in agriculture at global, national and local levels. The Organization also works towards transparent and efficient global agricultural commodity markets and supports Member Nations in formulating and implementing agricultural and trade policies that are conducive to improved food security and nutrition. In this way, FAO’s work supports the discussions in the World Trade Organization (WTO).
This edition of The State of Agricultural Commodity Markets focuses on the complex and underexplored intersection between agricultural trade, climate change and food security. It is clear that we cannot tackle hunger without finding adaptation and mitigation solutions to climate change in agriculture and food systems. It is also clear that the uneven impact of climate change across regions and countries, and the corresponding changes in food availability and access will affect international trade patterns and trade routes.
Under the Paris Agreement, many countries have committed to reducing their greenhouse gas emissions, including in the agricultural sector, one of the main contributors to climate change. Collective consultations on approaches to tackle agriculture’s vulnerability to climate change were initiated in November 2017 at the Twenty-third Conference of the Parties of UNFCCC under the Koronivia Joint Work on Agriculture.
This report supports these discussions by providing an in-depth analysis of the Paris Agreement and the WTO agreements to enhance clarity and provide guidance on policy options that could strengthen the mutually supportive role of these accords in tackling climate change and hunger. Wide-ranging policy actions are necessary to ensure that trade will contribute to the efforts aimed at ensuring food security and promoting adaptation and mitigation to climate change. The uneven impact of climate change across the world and its implications for agricultural trade, especially for developing countries, underlines the need for a balanced approach to policies, which should enhance the adaptive role of trade, while supporting the most vulnerable.
Developing and implementing policies that shift global agricultural production onto a more sustainable path, protect the most vulnerable countries and regions and at the same time facilitate the contribution of trade to the achievement of Sustainable Development Goal 2, will be key if we are to see a world free of hunger and malnutrition by 2030.
The preparation of The State of Agricultural Commodity Markets 2018 began in March 2017. An editorial advisory board comprised of FAO specialists and external experts was formed to support the writing team. The Editorial Advisory Board reviewed, discussed and provided advice on the analysis and subsequent drafts of the report.
An International Technical Conference on Climate Change, Agricultural Trade and Food Security took place in Rome on 15–17 November 2017. The conference brought together policy-makers, academics, practitioners and other interested stakeholders from around the world to exchange ideas and share research results and experiences. The report has benefited from the research, analysis and discussions that took place at the conference. This approach significantly broadened the Organization’s knowledge and views on the issues.
To underpin the analysis in the report, climate change impacts were projected by Wageningen Economic Research using MAGNET (Modular Applied GeNeral Equilibrium Tool), a global Computable General Equilibrium model. Scenarios were developed based on trends from the Intergovernmental Panel on Climate Change (IPCC) Shared Socio-economic Pathway Three (SSP3) data and climate-related crop yields data provided by FAO.
A total of ten technical papers on several issues related to climate change and agricultural trade were commissioned from world experts to inform the writing.
The first draft was presented and discussed by the Editorial Advisory Board in March 2018 and further discussed by the FAO Economic and Social Development Department management team in April 2018. The Office of the Director-General and FAO specialists from technical divisions across the Organization reviewed subsequent drafts and the final report.
Following Members’ requests, the biennial research and publication cycle of The State of Agricultural Commodity Markets has been aligned with the meetings of the Committee on Commodity Problems (CCP). The content and findings of SOCO 2018 will be presented to the CCP at its upcoming meeting on 26–28 September 2018.
The State of Agricultural Commodity Markets 2018 (SOCO 2018) was prepared by a multidisciplinary team of the Food and Agriculture Organization of the United Nations (FAO) under the direction of Boubaker Ben-Belhassen, Director of FAO’s Trade and Markets Division (EST), and George Rapsomanikis, Senior Economist and Editor of SOCO 2018. Overall guidance was provided by Kostas Stamoulis, Assistant Director-General of the Economic and Social Development Department (ESD), and by the Economic and Social Development Department Management team.
The research and writing team was composed of: Emily Carroll, Jiyeon Chang, Luca Lodi (Data), George Rapsomanikis and Andrea Zimmermann from EST; and FAO consultant David Blandford (Penn State University).
The team received valuable comments and guidance from the SOCO 2018 Editorial Advisory Board: Boubaker Ben-Belhassen (Director, Trade and Markets Division, FAO), David Blandford (Penn State University), Joseph W. Glauber (International Food Policy Research Institute), Christian Häberli (University of Bern and World Trade Institute), Ekaterina Krivonos (FAO), Alan Matthews (Trinity College Dublin), Georgios Mermigkas (FAO), Mirella Salvatore (FAO) and Josef Schmidhuber (Deputy Director, Trade and Markets Division, FAO).
The following authors contributed with technical background papers for this report: Frank Asche (University of Florida); David Blandford (Penn State University); David Cui, Marijke Kuiper, Hans van Meijl and Andrzej Tabeau (Wageningen Economic Research); Joseph W. Glauber (International Food Policy Research Institute); Christian Häberli (University of Bern and World Trade Institute); Thomas W. Hertel (Purdue University); Lukas Kornher (University of Kiel); Ralf Lopian (Ministry of Agriculture and Forestry, Finland); C.S.C. Sekhar (University of Delhi); and Andrea Zimmermann (FAO), Julian Benda (FAO), Heidi Webber (Leibniz Centre for Agricultural Landscape Research) and Yaghoob Jafari (University of Bonn).
The report was informed by the ‘International Technical Conference on Climate Change, Agricultural Trade and Food Security’, which took place on 15–17 November 2017 in Rome. The names of the presenters and background papers from the conference can be found at: www.fao.org/economic/est/est-events-new/climatetrade/en/.
From FAO, inputs were provided by Shoki AlDobai, Lorenzo Giovanni Bellu, Julian Benda, Denis Drechsler, Günter Hemrich (Deputy Director ad interim, Nutrition and Food Systems Division), Alexander Jones (Director, Climate and Environment Division), Aikaterini Kavallari, Michelle Kendrick, Ekaterina Krivonos, Brent Larson, Yasaman Matinroshan, Georgios Mermigkas, Mirko Montuori, Jamie Morrison (Strategic Programme Leader, Enable inclusive and efficient agricultural and food systems), Marc Mueller, Zitouni Oulddada (Deputy Director, Climate and Environment Division), Clarissa Roncato Baldin, Stefania Vannuccini, Ramani Wijesinha Bettoni, Trudy Wijnhoven and Jingyuan Xia (International Plant Protection Convention Secretary). Fabio De Cagno and Chiara Di Domenico provided administrative support. Araceli Cardenas, Raffaella Rucci and Ettore Vecchione provided support on communications issues.
Translation and printing services were delivered by the Meetings Programming and Documentation Service (CPAM) of the FAO Conference, Council and Protocol Affairs (CPA) Division.
The Publishing Group (OCCP) in FAO’s Office for Corporate Communication provided editorial support, design and layout, as well as production coordination, for editions in all six official languages.
The 2018 edition of The State of Agricultural Commodity Markets aims to deepen the discussion on the broad spectrum of policy instruments available to policy-makers implementing the Paris Agreement. It examines how various forms of domestic support and trade measures relate to climate change adaptation and mitigation; how they might be used in the future; and, how World Trade Organization (WTO) rules shape policy choices.
The report explores policy options that lie on the juncture of: the Paris Agreement, a framework that allows flexibility in setting targets and choosing interventions; and the WTO agreements, which are based on specific rules aimed at minimizing production and trade distortions. As such, it discusses how best to strengthen the mutually supportive role of these multilateral accords.
The report is organized as follows:
Part 1 focuses on the evolution of agricultural trade, its structure and patterns during the period 2000–2016. Understanding the dynamics and trends that drive changes in the pattern of agricultural trade is key for analysing the likely effects of climate change on global agriculture and the linkages between trade and food security.
Part 2 describes how climate change affects agriculture and food security, and how agricultural trade and related policies can contribute to adaptation. It adds to our understanding by providing projections of the likely impact of climate on agricultural production and trade by 2050, highlighting its uneven effects across regions and countries.
Part 3 discusses in depth the interlinkages between the Paris Agreement and the WTO agreements, especially the Agreement on Agriculture. By focusing on their underlying principles, as well as the mechanisms that govern their implementation, the analysis demarcates the policy space within which countries can act, but also identifies potential difficulties.
Part 4 examines in detail issues related to domestic support, such as investments in technologies and their adoption, insurance schemes, market price support and subsidies. These policies, which both directly and indirectly affect adaptation and mitigation in agriculture, are discussed in terms of their likely impact on addressing climate change and food security targets within the context of WTO rules and disciplines.
Part 5 discusses trade policies, such as import tariffs and export restrictions, and the ways these can affect adaptation, especially in the event of weather-induced production shocks, as well as through their impact on the world food market. The analysis also focuses on the use of trade policy in conjunction with mitigation efforts based on a carbon tax, and discusses potential challenges.
Part 6 looks at non-tariff barriers, such as carbon labelling on agricultural products, and examines how measures that can shape consumer preferences with the aim of contributing to mitigation can be implemented within the current rules and disciplines. This part also focuses on the impact of climate change on the incidence of pests and diseases, and examines whether the Sanitary and Phytosanitary Agreement (SPS) provides sufficient policy space for members to adopt appropriate measures in a timely manner.
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Climate change will have significant implications for agriculture and food security. By the middle of this century, higher average temperatures, changes in precipitation, rising sea levels, an increase in the frequency and intensity of extreme weather events, as well as the possibility of an increase in damage from pests and disease, are expected to affect crop and livestock production, as well as fisheries and aquaculture.
This impact will be uneven across regions and countries. In low-latitude regions, where most developing and least developed countries are located, agriculture is already being adversely affected by climate change, specifically, by a higher frequency of droughts and floods. For developing countries, climate change could exacerbate the food security challenges they already experience.
Climate change impacts will be location specific, with significant variations across crops and regions. Arid and semi-arid regions will be exposed to even lower precipitation and higher temperatures and, consequently, experience yield losses. Conversely, countries in temperate areas, many of which have developed economies, are expected to benefit from warmer weather during their growing season. As a result, climate change could exacerbate existing inequalities and further widen the gap between developed and developing countries.
Since the beginning of the twenty-first century, agricultural trade patterns have evolved in line with economic growth in emerging economies. In the coming years, agricultural trade could undergo further changes, reflecting the uneven and disproportionate impact of climate change on agricultural sectors across the globe. As climate change alters the comparative advantage and competitiveness of agriculture across regions and countries, some nations could lose while others could gain.
International trade could play a particularly important role in adaptation efforts, contributing towards food security in many countries. In the short term, by moving food from surplus to deficit areas, trade can provide an important mechanism to address production shortfalls due to extreme weather events. In the long term, international trade could contribute towards adjusting agricultural production in an efficient manner across countries.
Global agricultural market integration should reinforce the adaptive role of trade in terms of increasing availability of and access to food in the countries that will be negatively affected by climate change. Nevertheless, global agricultural market integration would also affect the distribution of gains and losses between producers and consumers. Small-scale family farmers in low-latitude regions could lose, while consumers of food could gain. A reverse result is expected in temperate regions.
Appropriate agricultural and trade policies are important in strengthening the adaptation role of trade and balancing the multiple objectives of the sector. Agriculture needs both to adjust to the effects of climate change and to reduce its greenhouse gas (GHG) emissions. At the same time, to meet growing demand, agriculture in 2050 will need to produce almost 50 percent more food, feed and biofuel than in 2012. Producing more with less, while preserving natural resources and enhancing the livelihoods of small-scale family farmers, will be a key challenge for the future.
Transformative changes in agriculture and food systems appear to be economically and technically feasible. Domestic support measures and trade policies can promote productivity growth and ensure that the international trading system is open, fair and transparent. At the same time, these policies should help both agriculture and trade adapt to and mitigate climate change.
Hunger and malnutrition, poverty, and climate change must be addressed together in order to meet Sustainable Development Goal 2 to end hunger, achieve food security and improved nutrition, and promote sustainable agriculture. Multilateral agreements and mechanisms allow for global collective action and encourage the alignment of multiple objectives, such as: eradicating hunger; achieving sustainable agriculture; strengthening global partnerships and cooperation in the context of trade; and fighting climate change.
In 2015, the Paris Agreement on Climate Change set the long-term goal of keeping the rise in global average temperature to well below 2 °C above pre-industrial levels, recognizing that this would significantly reduce the risks and impacts of climate change. The Agreement also enables each country to determine its own targets and what it considers to be its fair contribution towards limiting the global average temperature increase. Targets, and the general approach to meeting them, are reflected in the Nationally Determined Contributions (NDCs) – a central component of the Agreement.
There is a clear willingness of countries to respond to climate change by investing in and transforming agriculture sectors. Developing countries in particular highlight the importance of agriculture and food security for adaptation in their NDCs; some countries specify agriculture sectors as important in their mitigation targets. Nevertheless, NDCs remain broad and most do not include specific policies.
Much of the work to translate the Paris Agreement and the NDCs into concrete climate interventions in agriculture is in the making. A wide range of policy instruments is available, from investments in innovative technologies to subsidies that provide incentives to farmers to adopt climate-smart agriculture practices, and regulations to reduce emissions of agricultural activities to carbon taxes. Most of these policy instruments are covered by the WTO agreements, especially the Agreement on Agriculture, which aims to limit the distortionary impact of support measures on production and trade and to establish a fair and non-discriminatory trading system that will enhance market access and improve the livelihoods of farmers around the world. The challenge will be to strengthen the mutually supportive role of the Paris Agreement and the WTO agreements.
In principle, there is no fundamental conflict between policies under international climate change frameworks and trade rules. Measures to promote adaptation and mitigation in agriculture will be part of broader agricultural and food security policies, and thus will be subject to rules and disciplines of the WTO Agreement on Agriculture (AoA). Significant progress in adaptation and mitigation can be achieved through measures that do not distort trade. These include spending more on innovative technologies and investing in their adoption, as well as extending climate-smart agricultural practices that promote productivity, adapt to climate change and increase carbon sequestration. Expenditure on environmental programmes and ecosystem services that can reduce the negative external effects of emissions generated by agricultural production are additional measures that pose minimal or no distortion to production and trade.
Measures such as market price support and some types of input subsidies can distort trade. But some well-targeted climate-smart subsidies may be an effective instrument to provide incentives to farmers to adopt technologies and practices that promote climate change adaptation and mitigation, or to obtain insurance and hedge against the risks of extreme weather events. Such policies can provide a climate-smart stimulus to agriculture and effectively address the trade-offs between food security and climate change objectives.
Effective climate-smart support to farmers can also improve the comparative advantage of agriculture in countries that will be negatively affected by changing climate, allowing them to become competitive and achieve a better balance in export and import performance. Such measures will be crucial for developing countries that may experience a considerable increase in their net food imports due to climate change. For countries that may be subject to significant climate-induced problems, safety nets will be necessary both at the international level, to alleviate potential pressures in funding food imports, and at the national level through emergency food reserves and social protection programmes that target the poor and the vulnerable.
Trade policies can contribute towards well-functioning international markets to which countries that experience production shortfalls due to weather shocks can resort in order to ensure food security. Global market integration can reinforce this role of trade in adaptation, as long as trade policies are combined with climate-smart domestic measures and investments.
Trade could also be central in climate change mitigation efforts. If trade could provide the necessary signals to farmers to produce low carbon footprint products, emissions could be reduced globally. In practice, this would necessitate the imposition of a carbon tax (or an equivalent mitigation measure) on agricultural products domestically, combined with a corresponding tariff adjustment at the border to discriminate against high carbon footprint imports. Although WTO provisions offer flexibility for waivers or exemptions from complying with the non-discrimination principle, difficulties in the interpretation and application of these provisions could arise due to the lack of an internationally agreed definition and measurement of carbon footprint. Nevertheless, alternative options include carbon labelling of agricultural products that could shape consumer preferences and contribute to reducing emissions from agriculture.
While sufficient space for policy discussions needs to be pursued at the intersection of the WTO and the Paris Agreement, policies should not negatively impact on other countries, especially developing ones, by restricting trade. Developed countries are clearly in a different position when making their choices than low-income developing countries. This is especially true for developing countries where agriculture is characterized by high emissions and will be particularly hit by climate change both in terms of production and of increase in pests and diseases. The different challenges faced by developed and developing countries are recognized in the Paris Agreement and in the WTO agreements through the principle of differentiated responsibilities and respective capabilities, and the special and differential treatment of developing countries, respectively.
Discussing and implementing policies for climate change adaptation and mitigation will enable the transformative change that is necessary to make agriculture meet the challenges of our time.
Key points
1 Agricultural trade has increased significantly in value terms since 2000. Fast agricultural trade growth rates between 2000 and 2008 gave in to contractions during 2009–2012 and to sluggish growth since then.
2 The role of emerging economies in global agricultural markets has increased since 2000. Growing income per capita and reduced poverty boosted food consumption and imports, while increases in agricultural productivity led to growing exports.
3 Developing countries are increasingly participating in international markets. South∓South agricultural trade has also expanded significantly. For Least Developed Countries, agricultural imports have grown faster than exports.
Since the beginning of the twenty-first century, world agricultural markets have evolved significantly. Strong economic growth in emerging economies has driven the demand for agricultural products globally. In emerging economies and developing countries, changes in both income and its distribution have also led to changes in consumption patterns.
Global production has continued to increase to meet demand and trade has expanded significantly, with its composition and pattern following changes in demand and the emergence of new agricultural exporters and importers. The increased importance of emerging economies such as Brazil, China, India, Indonesia and the Russian Federation has been a major development in world agricultural markets. Changes in trade patterns also include increased trade between developing countries. Understanding the dynamics and trends that drive changes in the pattern and composition of agricultural trade is key for analysis of the effects of climate change in world agricultural markets and the linkages between trade and food security.
Between 2000 and 2016, world agricultural trade increased more than threefold in value. On average, trade in agricultural products exhibited an annual growth rate of over 6 percent, rising to USD 1.6 trillion in 2016 from USD 570 billion in 2000 (Figure 1.1). This trend has been driven by economic growth – world gross domestic product (GDP) has also doubled since 2000 – population growth, advances in transport, information and communication technology, and improvements in market access.
Growth in trade is related to economic performance. Since the financial crisis of 2008, world merchandise trade (comprising fuel and mining products, agricultural products and manufactured goods) has been sluggish due to weak economic growth. Agricultural trade has been more resilient than fuel and mining products and manufactured goods, where a reduction in investment and the resultant weak aggregate demand has slowed trade. Investment, the most import-intensive component of GDP, has been particularly weak in developed economies since the financial crisis.1
Indeed, there are suggestions that the elasticity of trade with respect to GDP has declined. During the period 2001–2007, before the financial crisis, a 1 percent increase in income was estimated to result in a 1.5 percent increase in the volume of trade. In the period 2008–2013, a similar increase in income increased trade by 0.7 percent. These differences in the response of trade to income could be due to either a smaller share of investment in aggregate demand, or a slower rate of global value chains development.2 For agricultural trade, they could also be due to growing protectionism, including changes in domestic support policies, in the wake of the food price spikes of 2008 and 2011.
Trade in agricultural products is less affected by changes in investment behaviour compared to fuels and mineral products and manufactures, and more directly related to population growth and income changes. The positive trend in agricultural trade since 2002 was abruptly interrupted in 2008 by the global recession, and although it recovered in 2010 and 2011, the slowdown in the global economy, especially in emerging economies such as China, affected trade and commodity prices significantly. The unprecedented growth in demand for agricultural products over the last decade was fuelled by growth in China and increases in biofuel production worldwide. The recent slowdown in Chinese income and demand growth, and the decline in the propensity of households to spend additional income on food, in turn, led to a decline in global agricultural trade by 11 percent in 2015, although this rebounded to show a 1 percent increase in 2016.
Prices reflect the fundamental forces of supply and demand and shape global trade. Since 2000, increasing prices of agricultural commodities, as well as the 2008 and 2011 price surges, were the result of structural changes in global agricultural markets (Figure 1.2). Strong demand for food and feed, declining stock-to-use ratios and expanding production in biofuels combined to give rise to market shocks and price volatility. Since then, agricultural prices have declined, although they are still higher than in 2007. In 2015 and 2016, world prices also reflected the appreciation of the US dollar. Markets are also calmer and price volatility has declined significantly compared with the violent price episodes of 2008–11 (Figure 1.3). The increasing importance of emerging economies has been a major development in global agricultural markets since 2000. China’s share of world imports increased from 2.3 percent in 2000 to 8.2 percent in 2016, placing it third in the ranking of the top twenty importers after the United States of America and the European Union (Member Organization) (Table 1.1). Between 2000 and 2016, other emerging economies, such as India, Indonesia, and the Russian Federation increased their aggregate share in global imports from 3.4 percent to 5.2 percent. Developed economies such as the European Union (Member Organization) and Japan experienced a decline in their share of total global import value, although they remained high up the ranking of the top twenty importers.
Changes in export patterns clearly underline the increasing importance of emerging economies in global agricultural markets (Table 1.2). Although traditional exporters such as the European Union (Member Organization) and the United States of America remain at the top of the ranking in terms of the share of total export value, Brazil increased its share from 3.2 percent in 2000 to 5.7 percent in 2016. China became the fourth most important exporter, increasing its share of total export value from 3.0 percent in 2000 to 4.2 percent in 2016.
Together with Brazil and China the emerging economies of India and Indonesia have increased their agricultural exports substantially. In 2016, these four countries accounted for 14.5 percent of global export value compared with 8.5 percent in 2000.
During the same period, the combined share in total export value of the United States of America, the European Union (Member Organization), Australia and Canada – all traditional exporters – declined by ten percentage points from 68.5 percent in 2000 to 58.0 percent in 2016.
The increased participation of emerging economies in global agricultural trade reflects the pace of structural change along the development path. During the last two decades, rapid economic growth and increases in per capita income in these economies fuelled the demand for agricultural products and, in conjunction with their large populations, led to significant increases in imports.
For example in India, GDP per capita increased from USD 770 in 2000 to USD 1 751 in 2015 (measured in 2010 prices). Between 2004 and 2011, the poverty headcount ratio – the proportion of the population living on less than USD 1.90 a day – declined from 38.2 percent to 21.2 percent. Such income increases paired with poverty reduction boosted the demand for food and resulted in increased agricultural imports. Between 2000 and 2015, GDP per capita in China increased from USD 1 771 to USD 6 498 (measured in 2010 prices), while a significant number of people were lifted out of poverty – the poverty headcount ratio declined from 31.9 percent in 2002 to 1.8 percent in 2013. These emerging economies will remain significant importers of agricultural products, although their imports are likely to grow at a slower pace, as the propensity to spend additional income on food diminishes with higher per capita income.
At the same time, agricultural productivity growth in emerging economies fuelled production and exports. In Brazil, agricultural value added per worker more than doubled between 2000 and 2015 – from USD 4 578 to USD 11 149 (measured in 2010 prices) – with the country’s global export value share also rising. Increases in productivity in the agricultural sectors of China, India and Indonesia also boosted production and exports, further increasing the participation of these countries in global agricultural trade.
Exports from middle- and low-income countries increased from 9.4 percent of global agricultural trade value in 2000 to 20.1 percent in 2015. Imports followed a similar trend – large emerging economies, in particular Brazil, China, India and Indonesia, have been the main engines of this growth (Figure 1.4).
A key feature of the increased participation of middle- and low-income countries in global agricultural markets has been the rapid growth of South–South trade — that is, trade in agricultural products within the middle- and low-income countries group. The share of imports by middle- and low-income countries sourced from other middle- and low-income countries increased from 41.9 percent in 2000 to 54.4 percent in 2015. During the same period, exports followed a similar trend. By 2015, about half of the exports of middle- and low-income countries were destined for other ‘South’ countries.
Within this group, Least Developed Countries (LDCs) face significant challenges. Agriculture is central to LDCs, accounting for between 30 and 60 percent of GDP, providing employment for more people than any other economic sector and underpinning their food security, export earnings and development.
The agricultural imports of LDCs saw a huge increase from about USD 2.5 billion in 2000 to about USD 32.8 billion in 2015, accounting for 2.5 percent of global agricultural import value (Figure 1.5). Exports exhibited a weaker trend, amounting to just 1.4 percent of global export value and widening the LDCs’ trade deficit in agricultural products to about USD 15 billion in 2015. LDCs export mostly unprocessed and predominantly primary agricultural commodities, including coffee, tea, cotton, jute, spices and bananas.
Income grew by roughly 3.4 percent per annum for the LDC group as a whole. However, it was primarily population growth, averaging 2.4 percent per annum, that strengthened the demand for food and boosted imports. In fact, sluggish agricultural productivity that could not keep pace with population growth is the reason why, over the years, most LDCs have changed from being net agricultural exporters to net agricultural importers. This is particularly evident for sub-Saharan Africa (Figure 1.6). LDCs continue to experience limited gains in productivity and competitiveness. Poor infrastructure, lack of productive technologies, lack of access to inputs and weak institutions combine to hinder productivity growth. Productivity levels are significantly below what could be achieved by using the best practices and technology available. Since 2000, agricultural productivity growth has been weak. In LDCs as a whole, value added per worker in agriculture increased by 2.0 percent a year, from USD 490 in 2000 to USD 657 in 2015.
The expansion of agricultural trade since 2000 was also facilitated by improvements in market access as a result of the 1995 WTO AoA. Average applied tariff levels declined as countries met their commitments under the Agreement, but also as a result of bilateral and regional trade agreements and unilateral policy changes (Figure 1.7). Nevertheless, this average hides considerable variation in border protection on individual products across countries. A number of countries have maintained substantially high import barriers for products such as dairy, rice and sugar, which have historically been highly protected.3
Trade-distorting domestic support in major developed countries has fallen since 2000 with the implementation of the AoA, which limits expenditure on such measures through the Total Aggregate Measurement of Support (see Table 3.1). Support that distorts trade, such as market price support or payments coupled with output and input subsidies, declined particularly in the European Union (Member Organization), where around 68 percent of its support consisted of minimally or non-distorting decoupled payments in 2014, compared with around 35 percent in 2000.4
In some developed economies, such as those within the European Union (Member Organization), the reduction of trade-distorting support was accompanied by an increase in expenditure on so-called ‘Green Box’ measures (see Tables 3.1 and 4.1), such as direct payments to farmers that are decoupled from production. During the same period, in some emerging and developing economies higher levels of development, increasing income per capita and the need to stimulate production, have led to increased support to farmers, in some cases through trade-distorting measures, such as market price support. Figure 1.8 shows the trend in the Producer Nominal Protection Coefficient for selected countries, reflecting the effect of border measures, as well as payments coupled to production on the domestic producer price level.
In addition, there were significant reductions in the use of export subsidies by developed countries under the AoA, facilitated by the higher level of agricultural commodity prices between 2000 and 2008. The implementation of the agreement at the December 2015 Nairobi WTO Ministerial Conference to eliminate export subsidies on agricultural products will contribute to a more level playing field in trade for both emerging economies and developing countries.
Key points
1 Climate change will affect world regions unevenly. It is already affecting vulnerable countries and will pose a major threat to their food security.
2 Climate change will alter conditions for agriculture. This could lead to changes in comparative advantage across regions and consequently to changes in agricultural trade.
3 Agricultural trade can help in adapting to climate change and in ensuring food security. It can support adaptation efforts by stabilizing markets and reallocating food from surplus to deficit regions.
Climate is an essential input in agricultural production. Shifts in the average levels of temperature and precipitation inevitably have an impact on agricultural productivity, farm incomes and prices. Agriculture also contributes to climate change directly by emitting methane, nitrous oxide and carbon dioxide, and indirectly by affecting net carbon emissions through its impact on soil, forests and other land uses (see Part 4, Box 4.3). The impacts of a warming planet are already becoming detectable in many parts of the world and are expected to accelerate in the coming decades.5 Understanding the changes in the climate and their potential impact on agriculture and vice versa, has become an active area of research bringing together various natural science and socio-economic disciplines.
Climate affects agriculture through various channels. Higher temperatures can have significant impacts on crop growth. They result in faster crop development, a shortened grain-filling stage and reduced yields. High temperatures can also damage plant cells, and extreme heat during the flowering stage increases sterility rates. Invasive weeds tend to be better adapted to a changing climate, with short juvenile periods, long-distance seed dispersal and greater response to elevated carbon dioxide concentrations.
Increases in temperatures also affect livestock. While there is limited evidence of these effects on a broad scale, experiments and observational data suggest that a warming planet will have negative effects on feed intake, the rate at which animals grow and gain weight and dairy production. Disease and parasites, as well as mortality rates, are expected to increase. By altering the growth rate of pastures, climate change can also have an indirect effect on ruminant and dairy productivity.
In short, there are several avenues through which climate change can affect agriculture, with the adverse impacts becoming more dominant as temperatures rise.6 These slow-onset climate change effects will be felt unevenly by regions and countries. Whereas most tropical regions are likely to experience production losses due to rising temperatures, production in temperate regions is expected to benefit from warmer climate and longer growing seasons. Agricultural production may even become profitable in areas where this is currently not the case, such as cereal production in marginal areas of Finland.7 Elevated carbon dioxide concentrations could bring yield increases in some temperate crops, such as wheat, rice and potatoes, but may not have such an effect on crops grown in the tropics.8 In addition to the slow-onset climate effects, climate models predict an increasing likelihood of extreme events – such as droughts, floods and storms – with potentially damaging effects on crops and livestock in the short term.
Climate change is expected to slow down the decline in the number of undernourished, partly offsetting the positive effect of economic growth on food security. Most modelling studies suggest that the likely impact of climate change on food security, globally, may be relatively small compared to that of other drivers such as population and GDP growth. However, due to its uneven effects, climate change can be a critical factor for food security in some regions.9 Climate change can also affect nutrition (Box 2.1). The effects that climate change might have on the four dimensions of food security – availability, access, utilization and stability – are summarized in Table 2.1.
International trade can play an important role in facilitating adaptation to climate change in the context of food security. In a country experiencing declines in production due to a weather-induced shortfall, trade can contribute towards food security in terms of both availability and access. It can help in addressing domestic price instability due to extreme weather events. Furthermore, trade can have a positive effect on utilization, as it allows for greater diversity in the food available, particularly in regions where climatic factors may not allow for the production of a large variety of different crops.
In the long term, by altering the comparative advantage of agriculture across regions, climate change could result in a significant shift in production patterns and a reconfiguration of international trade. This may deepen or reverse the net trade positions of regions and countries. Net food importers may increase their imports to meet their needs. Regions that once tended to be self-sufficient or net exporters may become net importers of crops in the face of adverse climate change. Other regions – particularly in the higher latitudes – may become more competitive in a wider range of agricultural products and increase their exports.10
Integrated Assessment Models (IAMs) combine climate, crop and economic models in a model chain to project the long-term impacts of climate change, often to the year 2050 or beyond. These projections are subject to scenarios assuming different climate, economic and policy pathways. The economic models usually produce a baseline scenario – a projection into the future based on the assumption that current climate conditions, macroeconomic and agricultural policy trends would continue. These baseline scenarios typically assume no adaptation or mitigation efforts. Using this baseline, counterfactual scenarios introducing climate or policy changes are then compared to assess their impacts on agriculture.
Globally, most IAMs project declining agricultural production, increasing food prices and increasing trade relative to the baseline as a result of climate change in 2050. Often, analysts consider a number of different models based on different climate change and policy scenarios in order to account for uncertainty over the long term (see also Box 2.2). A review of nine models by Nelson et al. (2014) projects that climate change will result in changes in land use, prices and trade. On average, international producer prices are expected to increase by 20 percent, while international trade increases by one percent as a share of global production.11
Another multi-model analysis by von Lampe et al. (2014) also suggests that climate change would lead to higher international prices for agricultural products and finds strong evidence that it could result in substantially higher international trade in food.12 These findings on the decline of global agricultural production and the increasing role of trade under climate change are also supported by FAO and OECD studies.13 A World Bank study finds that by 2030 climate change effects will remain limited at the global level. However, as changes in the climate become more pronounced, international trade will become an important tool for adaptation, increasing between 0.4 percent and 1.2 percent as a share of global production.14
Although models generally agree on the broad effects of climate change on agriculture and the adaptive role of trade, they differ in the magnitude of changes projected. This is due to differences in model structure (e.g. models considering only the agricultural sector compared with whole-economy models), specification (e.g. net trade or bilateral trade flows, differences in elasticities), and the crops considered.15 However, most studies agree on the uneven impact of climate change across regions. India, sub-Saharan Africa and South Asia are regions that are often projected to be adversely affected, whereas North America, parts of South America (e.g. Chile), Central Asia and Eastern Europe typically experience largely positive impacts.16 Model results also suggest that international markets may become more concentrated, with fewer regions dominating exports under severe climate change conditions compared with a scenario where mitigation efforts lead to relatively lower emissions.17
As climate change is expected to have an uneven effect across regions, international trade can be an important avenue in ensuring food security. In well-functioning global markets, trade patterns will respond to changes in the comparative advantage across regions and countries. Global markets are important, and a number of studies carried out on the intersection of trade and climate change have focused on how trade policy can strengthen the adaptation role of trade by moderating the impacts of climate change on agricultural prices, welfare and food security. One study finds, for instance, that agricultural price increases due to climate change are greater and more widespread when trade is restricted across regions, compared to when all tariffs and export subsidies on agricultural and food products are removed.18
Under a hypothetical scenario that allows for free agricultural trade worldwide, global welfare losses due to climate change are projected to be reduced by about two-thirds relative to a scenario that assumes that trade policies give rise to the high protection levels prevailing in 1995.19 In most regions, welfare – the sum of gains and losses experienced by producers and consumers of agricultural products that are affected by climate change and policies – is also expected to improve under free trade. Another study suggests that open agricultural markets can moderate the negative impact of climate change on global GDP from a decline of 1.36 percent to 0.58 percent.20 A third study also finds that freer trade could partly offset welfare losses from climate change, but only marginally (from a decline of 0.27 percent to 0.26 percent).21 Nevertheless, the distribution of gains and losses across regions matters. By offsetting the impact on agricultural prices brought about by climate change, open markets would benefit consumers in the most adversely affected regions, while resulting in losses for consumers in the temperate and boreal north. Producer impacts are reversed: farmers in regions where production benefits from climate change gain greater access to markets, while producers in adversely affected regions could lose, as they face more intense competition from the farmers in the north.22 These results suggest that facilitating trade should be part of broader efforts to promote adaptation, especially those targeted towards increasing the agricultural productivity of family farmers sustainably.
Open markets could also contribute towards food security, especially in regions that could be affected by climate change and characterized by a high prevalence of undernourishment. One study suggests that under a severe climate change scenario in some regions, hunger could rise by up to 55 percent relative to the baseline in 2050 if regional markets are not integrated – i.e. if trade does not take place easily. When markets are fully integrated and under the same climate change assumptions, hunger is projected to rise by 30 percent due to climate change impacts, as the poor can access food at a lower cost from abroad.23 While trade can help moderate climate change impacts on food availability and access, it can also have both positive and negative spillover effects. In the long term, greater competition, combined with appropriate policies, may result in increases in sustainable productivity through improved technologies or investments that can support growth and employment.24
Nevertheless, increased international trade can result in increases in GHG emissions due to transport and deforestation from the expansion of agricultural land use in exporting countries.25
In general, the benefits from agricultural trade for developing countries depend on their net trade position (net exporter or net importer) and on their own policy efforts. Under deteriorating conditions for agricultural production from climate change, food imports by low-latitude (often developing) countries will have to come from high-latitude (often developed) countries. Although trade may alleviate climate change pressures on domestic markets, in the long term it may result in food import dependence for negatively-affected countries. It can also increase the risk of exposure to higher market and price volatility due to extreme events that could affect large players in the international market (see Part 5).26
Import dependence raises the question of whether countries will have the financial capability to buffer agricultural production losses due to climate change in the long run. Trade can be an important component of ensuring food security in the context of climate change, but there is a need for a range of measures to build resilience.27 Policy options should focus on promoting the structural transformation of agriculture, but also on putting the broader economy on a sustainable path. Climate pressures on agriculture – which in developing countries provides employment to a large part of the population – should be met by efforts to facilitate sustainable growth in both agriculture and other sectors of the economy. In agriculture, this requires sustainable agricultural productivity growth, including through the adoption of improved technologies and practices, especially by small-scale family farmers in the poorest countries that will be disproportionately affected by climate change (see Part 4).
As open markets are likely to increase the competitive pressure on import-competing sectors, the need for sustainable agricultural productivity growth becomes more pronounced in achieving a better balance between export and import performance. Trade and other policies should contribute towards stable domestic prices that promote food security, while at the same time provide appropriate incentives to farmers to adapt to climate change and increase productivity. Efforts should also focus on improving markets for land, labour and credit, which are central to promoting technology adoption and investment and ensuring an efficient allocation of natural resources.
The uneven impact of climate change across regions will have implications for agricultural trade, with a recent modelling exercise providing more insight on how trade flows might change and on the extent to which trade could moderate the effects of changing climate in the long term.28
In many regions, the adverse impacts of climate change on crop yields and agricultural production could partly be offset by farm-level responses and autonomous adaptation, such as intensifying management (e.g. increasing use of fertilizers) and expanding the arable area. Nonetheless, compared with the baseline, climate change is expected to result in declines in agricultural production in large parts of Africa, the Middle East and South and Southeast Asia. These declines are projected to be more pronounced in West Africa and India, where production could decrease by 2.9 and 2.6 percent respectively due to climate change impacts (Figure 2.1). In higher latitude regions, higher temperatures are projected to result in increases in agricultural production, as for example in Canada (2.5 percent) and the Russian Federation (0.9 percent).29
South Asia and sub-Saharan Africa, particularly West Africa, are among the most vulnerable regions to climate change.30 In these regions, national economies depend on agriculture for a significant share of GDP and employment. At the same time, small-scale family farmers have little access to innovative technologies and inputs, which limits their capacity to adapt to a changing climate.31 Differences in access to markets and technologies across countries and within countries are likely to exacerbate the effects of climate change.32 Indeed, uneven climate change effects in combination with differences in adaptation capacity may give rise to a growing divide between developed and developing countries.33
Regions that experience agricultural production declines due to climate change are expected to increase imports of agricultural products. Temperate regions, where production is projected to increase, will export more. By 2050, climate change will affect the net trade positions of countries and regions compared with the baseline (Figure 2.3). Net food importing countries in North and West Africa are projected to increase their net imports by 2.6 and 7.7 percent respectively. Net imports are also expected to increase relative to the baseline in Rest of South Asia (3.6 percent) and India (20.4 percent). Most of the countries in sub-Saharan Africa could deepen their net import position. By contrast, Canada – a traditional agricultural net exporting country – will expand its net exports by 21.9 percent relative to the baseline. The Russian Federation and the Caucasus, a net food importing region that will experience increases in production due to higher temperatures, will import less and export more, resulting in a 35.5 percent decline in its net imports (Figures 2.3 and 2.4; see also the discussion in Part 1 on countries’ importance in world markets).34
Climate change will affect bilateral trade flows. Agricultural exports are projected to increase from North America and from Europe and Central Asia to the Near East and North Africa, sub-Saharan Africa and South and Southeast Asia (Figure 2.5). By contrast, it is expected that Latin America and the Caribbean will export less to Europe and Central Asia, China and East Asia, North America and the Near East and North Africa. Sub-Saharan Africa is expected to import agricultural products from most other regions and countries, underlining the need for sustainable productivity growth in the region. For net food-importing developing countries (NFIDCs) increases in imports may result in balance of payments problems (see discussion in Part 5 on import financing safety nets).
Exports by countries in South and Southeast Asia to North America, Europe and Central Asia, and the Near East and North Africa are expected to decline as the region adjusts to climate change impacts (Figure 2.6). Yet together with Latin America and the Caribbean, Southeast Asia will increase exports to sub-Saharan Africa. The uneven impact of climate change and the corresponding impacts in production and trade patterns imply that, while trade from North America, Europe, and Central Asia to other emerging economies and developing countries is expected to increase by more than USD 15 billion, South–South trade is likely to lag behind with an expected increase of about USD 4 billion (see discussion on South–South trade in Part 1).
Climate change could affect the overall economy, particularly in countries with large agricultural sectors where crop production accounts for a significant part of GDP and total employment, or in countries that are leading exporters (Figure 2.7). While some regions may to some extent benefit from climate change, such as in the northern latitudes, GDP could decline significantly in Africa and South Asia, with losses of up to 2.5 percent and 1.9 percent respectively relative to the baseline.
The impact of changing climate on GDP can largely be understood as the joint effect of two major contributing factors. The first factor relates to the direction and magnitude of climate change effects on crops as defined by climate-induced crop yield shocks (Figure 2.2). The second revolves around how important the arable sector is to the economy, reflected by the share of crops in the value of output of all economic sectors (Figure 2.8). Developing economies are found to be hit harder partly due to higher climate-induced crop yield losses, and due to their economic structure, in which crops typically account for a relatively large share of total value of output.
By 2050 the value of crops in developing countries is expected to account for an average of 3.5 percent of the output value of all sectors – contrasting with an average of only 0.6 percent in developed economies – due to a combination of their projected path to development and climate change. West Africa for example is projected to have over 23 percent of its agricultural and food processing output value generated from crops in 2050. This heavy reliance on crops renders developing economies more vulnerable to extreme weather events and underlines the importance of structural transformation in adapting to climate change.
At the global level, the decrease in agricultural production due to climate change is expected to result in a relatively small increase in world food market prices. Nevertheless, across regions food price changes will differ depending on the uneven impact of climate change on agricultural production and the extent to which countries and regions adjust to changing climate in terms of GDP, wages and trade. Food consumer prices are expected to increase relative to the baseline in many regions, such as West Africa (5.6 percent), India (4.6 percent), the Rest of South Asia (1.3 percent), and North Africa (1.2 percent) (Figure 2.9). These changes in food prices will have an impact on food purchasing power – an indicator of access to food, calculated by the ratio of the price of food over the wage rate – posing a significant threat to food security. In West Africa for example, food purchasing power could decline by nearly 12 percent due to climate change (Figure 2.10). In India, food purchasing power is expected to decline by 6.2 percent. Poor rural households are likely to be hit hardest by declines in food purchasing power. Specific interventions that can strengthen their capacity to adapt, such as linking climate-smart policies to social protection mechanisms, will be necessary.
Key points
1 In principle, there is no fundamental conflict between climate change policies and multilateral trade rules. Various provisions of the WTO can accommodate the implementation of climate-related policies of the Paris Agreement.
2 There is scope for countries to pursue environmental protection objectives under WTO rules. However, the interpretation and application of these rules with regard to the treatment of identical food products that differ solely in their carbon footprint remains untested. An internationally agreed definition of carbon footprint could facilitate the implementation of policies for climate change adaptation and mitigation.
3 Discussions should be pursued at the juncture of the Paris Agreement and the WTO agreements to strengthen their mutually supportive approach. This can contribute to reducing agricultural emissions globally.
The uneven impact of climate change on agricultural production across regions will heighten the role of trade in adaptation and in contributing to food security. To a large extent, this potential will depend on a well-functioning trading system and consequently on domestic policies and border measures. The Paris Agreement has succeeded in reaching a political consensus around tackling the challenges of climate change collectively. However, its effectiveness in promoting adaptation and mitigation in agriculture will depend on specific actions that are yet to be discussed. This discussion will have to take place on the basis, inter alia, of the Paris Agreement and the WTO agreements – in particular the AoA, which covers agricultural policy instruments – and seek to identify how to strengthen the mutually supportive approach of both accords.35
The adoption of the Paris Agreement in December 2015 marked a major step forward in global efforts to tackle climate change. The landmark agreement, reached by 196 participating Parties to the United Nations Framework Convention on Climate Change (UNFCCC), was hailed as a fresh approach to international cooperation reflecting the evolving thinking on how countries can address climate change collectively.36 While the Kyoto Protocol – the predecessor climate accord scheduled to elapse at the end of 2020 – operated on a rigid distinction in responsibilities between different groups of countries37 on account of past GHG emissions, the Paris Agreement marks a departure from this approach. This new climate accord acknowledges that the geographic distribution of global economic activities has changed (see Part 1), and that there is a need for the participation of a broader set of countries responsible for an increasing share of GHG emissions to effectively manage the threat of climate change in the future.
The Paris Agreement recognizes the growing role and potential of the developing world to contribute to climate change mitigation efforts, but it also remains true to the UNFCCC principle of “common but differentiated responsibilities and respective capabilities.”38 Specifically, the Agreement recognizes that countries differ not only in their historical and current emissions, in relative and absolute terms, but also in their priorities and capacity to pursue adaptation and mitigation measures in line with global efforts to address climate change.
The balance between universal participation and differentiated responsibilities in the Paris Agreement is achieved by allowing far greater autonomy in the way countries can contribute to the collective target of keeping the rise in global average temperature to significantly below 2 °C. This contrasts with the Kyoto Protocol, which laid out concrete individual targets (for developed countries) in terms of reducing emissions over a well-defined timeline, and stipulated market-based instruments and enforcement mechanisms formulated through top-down decision-making processes (Box 3.1).
The flexibility allowed under the Paris Agreement is reflected in the system of Nationally Determined Contributions (NDCs) – national policy frameworks through which countries communicate their proposed climate actions to the international community and report on the progress made towards achieving them.39 It is not compulsory to meet the targets outlined in the NDCs, but countries are expected to pursue domestic mitigation measures with the aim of achieving their goals.40 Moreover, the Agreement urges countries to strengthen their efforts progressively through a “ratchet mechanism,” whereby countries are expected to update their commitments to reflect the highest possible ambition every five years, starting in 2020.
The NDCs will be assessed through periodic global stocktaking exercises, the first of which will take place in 2023, in preparation for a new set of policy frameworks to be implemented during 2026–2030. While all countries are required to participate, the assessment will be based on the achievement of collective efforts at the global level. In addition, the stocktaking will also assess whether sufficient assistance is provided by developed countries to developing countries, reconfirming that although all countries participate in adaptation and mitigation efforts, developed countries are to take the lead on various areas of action outlined in the accord.41
The importance of agriculture (crops and livestock) for climate change adaptation and mitigation efforts, and the sector’s vulnerability to climate-related shocks and changes is clearly recognized in NDCs submitted to date.42 Mitigation in agriculture features in close to 80 percent of the Intended Nationally Determined Contributions (INDCs)43 submitted as of 2016, a share second only to the energy sector. Together, countries that include agriculture in their mitigation contributions account for over 90 percent of global agricultural emissions.44 Similarly, more than 90 percent of INDCs submitted by developing countries refer to priority areas for adaptation in the agricultural sector, underlining the role of agriculture in promoting food security and providing a primary source of rural income.
The bottom-up approach and flexibility of the Paris Agreement has allowed a broader set of countries to reach a political consensus. This has avoided the shortcomings of the Kyoto Protocol, where legally binding targets for lower emissions and enforcement mechanisms alienated key emitters from participating in the accord. However, this greater discretion has not escaped criticism. The absence of binding emissions reduction targets at a national level and the lack of enforcement tools have raised concerns about the ability of the accord to hold countries accountable and to provide incentive structures that align national actions.
In most INDCs that include agriculture in mitigation efforts, emissions targets are included as part of broader, often economy-wide targets, without reference to concrete actions in agriculture for achieving these goals. INDCs of developed countries tend to be particularly vague, often expressed as a general commitment on economy-wide targets.45 Developing country INDCs tend to offer greater detail, many of them specifying climate actions to be undertaken in agriculture, alongside a more ambitious target conditional on technology transfer, capacity building and financial support from developed countries.46
Even the NDCs that display greater sectoral focus do not specify the instruments that will be used to deliver on commitments. The NDC of New Zealand, a country where agriculture accounts for a relatively large share of the country’s economic activities, commits to reducing economy-wide emissions in absolute terms by 30 percent compared to 2005 levels, but leaves open the question of the specific policies that will be used to achieve this target. Indonesia’s aim to promote sustainable agriculture and plantations or Pakistan’s intention to promote no-till farming to improve soil carbon storage are more specific but can likewise be pursued through a myriad of domestic policy measures, ranging from taxes and subsidies to regulations and standards.
Clearly, much of the work to translate the Paris Agreement and the NDCs into concrete climate action is in the making, and a comprehensive assessment of how effective these policy frameworks are in contributing to adaptation and mitigation efforts can only be carried out in time. Yet, the limited reference to specific instruments in the NDCs submitted so far may also be attributed to technical challenges in designing and implementing appropriate policies – which may also include interactions between climate accords and trade regimes.47 Under the flexibility granted through the Paris Agreement, global climate action will largely be driven by countries’ NDCs. How those commitments are pursued in practice – using measures ranging from subsidies to standards – will in turn affect production, emissions and trade flows and, in some cases, will need to be considered in the light of multilateral trade rules.48 Such concerns need to be well understood and discussed to provide guidance to policy-makers.
The flexibility permitted under the Paris Agreement provided the space to negotiate the trade-off between universal participation, on the one hand, and the precision and ambition of the commitments, on the other. Moving forward, it will be necessary to provide an incentive structure that cultivates mutual support and trust to build confidence and commitment for deeper collaboration.
The initial steps have been taken, as Parties to the Paris Agreement are working towards creating the space for collective consultation. Parties to the Agreement have expressed their commitment to work on standard setting, including for agriculture. For instance, the Koronivia Joint Work on Agriculture,49 established at the Twenty-third Conference of the Parties (COP 23) in November 2017, sets up a framework through which technical knowledge can be bridged with climate action. The Talanoa Dialogue, an initial stocktaking exercise spanning the course of 2018 (the first full global stocktake takes place in 2023), marks an important first step forward in the commitment to strengthening the ambition in the NDCs progressively in five-year steps.50
Given the broad spectrum of policy tools available to policy-makers in implementing the Paris Agreement on agriculture, it will be important to deepen the discussion on the impact of those measures not just on climate change but also on agricultural production, trade and food security, and their potential interaction with global trading rules. Such a discussion will be important to encourage implementation of NDCs and to reduce potential concerns. As countries begin to deliberate on the timeline and nature of NDC pledges and review processes, a better understanding of the interaction between the Paris Agreement and multilateral trade rules will be necessary to ensure that these agreements interact in productive ways to provide a mutually supportive environment for climate change adaptation and mitigation policies.
Established in 1995 as the successor to the General Agreement on Tariffs and Trade (GATT), the WTO serves as an institutional umbrella for treaties governing international trade. The principal objective of the WTO is to create a transparent and predictable system of international trade rules and to promote progressive liberalization of trade by minimizing trade distortions.
This objective is pursued through a range of agreements covering trade in goods, trade in services and trade-related aspects of intellectual property rights, adopted as a whole and indivisible package. This includes the GATT, the AoA, and a number of other agreements, inter alia, on Subsidies and Countervailing Measures (SCM), Sanitary and Phytosanitary Measures (SPS) and Technical Barriers to Trade (TBT).
Central to WTO disciplines is the principle of non-discrimination, aimed at ensuring fair and equitable treatment of all participants. The non-discrimination principle is elaborated for trade in goods through the most-favoured nation (MFN) obligation (Article I of GATT), prohibiting discrimination between like products of different foreign origins, and the national treatment (NT) obligation (Article III of GATT) which prohibits discrimination between like products of foreign and domestic origin. The principle of non-discrimination is also reflected in other WTO agreements, notably the TBT Agreement (see Part 6).
The WTO agreements recognize the importance of other objectives, notably through Article XX of GATT on General Exceptions, which allows Members to take all necessary measures “to protect public morals,”51 “to protect human, animal or plant life or health,”52 or “relating to the conservation of exhaustible natural resources if such measures are made effective in conjunction with restrictions on domestic production or consumption.”53 However, these measures may not be applied “in a manner which would constitute a means of arbitrary or unjustifiable discrimination between countries where the same conditions prevail, or a disguised restriction on international trade.”54 The legitimacy of non-trade policy objectives, including protection of public health or the environment, is also reflected in other WTO agreements.55
The main challenge likely to be faced by mitigation policies on agriculture relates to the non-discrimination principle, which prohibits discrimination, for example, of otherwise “like” products differing solely in their carbon footprint as a result of different processes and production methods (PPMs). In simple terms, based on this rule it may be asked whether a country where the domestic price of meat increases as a result of adopting policies to reduce emissions in its livestock sector – due to additional costs incurred by local producers in order to comply with the new policies – would be able to level the playing field by increasing the tariff rates on meat imports produced through methods generating higher emissions.
Clearly, a meaningful analysis under WTO rules would need to take account of the nature of the specific measures envisaged and the relevant obligations at issue. If climate-smart agricultural policy measures entailed differences in the treatment of products of different origins, then determining the WTO compatibility of such measures could involve an assessment of: (i) whether the imported product, produced by a method resulting in a different level of emissions compared with the domestic product, is to be considered a ‘like’ product; and, (ii) whether a given measure accords ‘less favourable’ treatment of imports than on like domestic products, and if so to what extent the regulatory distinctions between the products at issue can be explained by the pursuance of a legitimate objective.56 Part of the challenge is that the definition and measurement of carbon footprint is not determined and agreed upon internationally.
The “like product” test generally applied in WTO case rulings comprises four categories of characteristics that the products involved might share:
i. the physical properties of the products;
ii. the extent to which the products are capable of serving the same or similar end-uses;
iii. the extent to which consumers perceive and treat the products as alternative means of performing particular functions in order to satisfy a particular want or demand; and
iv. the international classification of the products for tariff purposes.57
For so-called “non-product-related PPMs” (npr-PPMs) that leave no trace in the final product – as in the case of the carbon footprint of the product – and do not alter any of its main characteristics, environmental objectives can be pursued under GATT Article XX, provided that these do not constitute arbitrary or unjustifiable discrimination. However, the application of WTO provisions to differentiating products solely based on their carbon footprint58 and the question as to whether such products can be considered not “like”, has never been raised in a WTO legal dispute.
Regarding the other condition for a violation of the non-discrimination obligation – the “less favourable treatment” and its possible justification on legitimate environmental grounds – the way an environmental standard is applied to imports as compared to local products may come under WTO scrutiny (an example of which can be seen in Box 3.2).
The principle of non-discrimination has been further articulated in the TBT Agreement applicable to technical regulations on trade, standards and mutual recognition. This Agreement would be relevant for mitigation measures and policies that would take the form of technical regulations or standards (see Part 6).
The implication of the non-discrimination principle is also further articulated in the AoA, serving as the principal source of basic disciplines on trade in agricultural products regulating border measures and support policies under three main pillars:
Market access: under the market access rules, ordinary customs duties are the only form of border protection instruments allowed. These are subject to maximum binding levels that cannot be exceeded by applied tariffs. Scheduled tariff bindings cannot be increased without compensation (Article XXVIII of GATT). All non-tariff measures (NTMs), for example quantitative import restrictions, outright import bans, variable import duties, etc., are prohibited (Article 4 of the AoA; Article XI of GATT).
Market access rules for agricultural products do allow for time-limited exceptions if certain conditions are met. For example, Article 5 of the AoA lays out conditions under which price-based or volume-based safeguard measures may be temporarily applied to address import surges. WTO rules on anti-dumping or countervailing duties also allow governments to take remedial measures against dumped or subsidized imports. Moreover, time-limited border protection against imports threatening local production is permitted under Article XIX of GATT and the WTO Safeguard Agreement, allowing governments to either apply additional duties or impose temporary quantitative restrictions.
However, as long as climate change does not constitute a valid justification under these exceptions, the use of market access measures for adaptation and mitigation purposes would be limited, unless it could be shown that products can be differentiated based on the emissions generated in their productions processes, and are eligible for different tariff rates (see Part 5 for detailed discussion).
Domestic support: The AoA places a limit on the use of support measures in favour of agricultural producers that are considered to be production- and trade-distorting (so-called Amber Box); the magnitude of such support is assessed using the aggregate measurement of support (AMS) calculation methodology. The provision of support that is judged to be non- or minimally trade-distorting (so-called Green Box measures) in conformity with established criteria is not subject to monetary limits. Product-specific and non-product-specific amber support to agricultural producers is not accounted for in the AMS if it does not exceed specified de minimis levels. Direct payments under production limiting programmes (so-called Blue Box measures) are not subject to monetary limits. Table 3.1 provides a more detailed description of WTO disciplines on domestic support.
Trade-distorting support that would otherwise be covered by Amber Box provisions is permitted without monetary limits if used by developing countries as investment subsidies generally available to agriculture, input subsidies targeting low-income or resource-poor producers, or measures to encourage diversification away from growing illicit narcotic crops (the so-called Development Box). However, adaptation to climate change is not directly cited as a motive for policies seeking relief under Article 6.2, and no case has been brought under the WTO dispute mechanism.
Export competition: At the Tenth WTO Ministerial Conference in Nairobi in 2015, a decision was taken to eliminate export subsidies in accordance with an agreed timetable. In parallel, new disciplines were also agreed on other potentially relevant export competition instruments, namely export credits, international food aid, and exporting state-trading enterprises. These disciplines complement other relevant WTO provisions notably under the Subsidies and Countervailing Measures Agreement, the AoA, and GATT Article XVII on state-trading enterprises.
In principle, there is no fundamental conflict between climate change policies and trade rules. UNFCCC explicitly states that measures taken to combat climate change should not constitute a means of arbitrary or unjustifiable discrimination or a disguised restriction on international trade. The 2030 Agenda for Sustainable Development reinforces the idea that an open, non-discriminatory, multilateral trading system and actions that protect the environment and promote sustainable development can and must be mutually supportive.
Within the WTO, countries are granted a large measure of autonomy in determining their environmental objectives and the environmental legislation they enact and implement, insofar as it respects the requirements of WTO principles. While the non-discrimination obligation is a guiding principle in the WTO, the importance of other objectives, including environmental ones, is recognized within its rules and regulations through exceptions that form an integral part of the WTO agreements and should be considered together with the basic disciplines. The preamble to the Marrakesh Agreement, for instance, recognizes the importance of coordinating policies on trade and environment, stating that the WTO aims at:
allowing for the optimal use of the world’s resources in accordance with the objective of sustainable development, seeking both to protect and preserve the environment and to enhance the means for doing so in a manner consistent with their respective needs and concerns at different levels of economic development.59
Within the GATT 1994, Article XX on General Exceptions offers additional provisions intended to ensure that commitments undertaken by the members do not hinder the pursuit of legitimate policy objectives. These include the protection of human, animal or plant life or health and the conservation of exhaustible natural resources, so long as these are implemented in a manner consistent with the principle of non-discrimination.
In this regard, under various WTO agreements, in principle the protection of the environment qualifies as a legitimate justification for climate change adaptation and mitigation policy measures that would otherwise violate WTO rules.60
For example, in the US — Gasoline case, the only fossil fuel case settled to date in a formal dispute,61 the Appellate Body (AB) ruled that the manner in which the air contamination standards were applied – providing for more stringent rules to imported gasoline than to domestic gasoline – constituted an unjustifiable discrimination and a disguised restriction on international trade, violating the non-discrimination condition of Article XX (Box 3.2).
Within the WTO, the AB and the Panels62– the adjudicating bodies of the WTO’s Dispute Settlement Body (DSB) – clarify as relevant the existing agreements that define the policy space and respect internationally agreed values, including environmental norms and human rights. However, neither the Appellate Body nor the Panels themselves are allowed to make new rules. Instead, they must look at the various provisions foreseen in the WTO agreements and invoked by the parties.
At the same time, although the Dispute Settlement Body findings constitute useful interpretation of WTO rules, each and every ruling only applies to the case at hand, and cannot be considered a final interpretation: litigating parties and adjudicators can always argue in another case that a different interpretation is more appropriate. In turn, the authority to issue a legally binding interpretation rests with the Ministerial Conference and the General Council (Article IX:2 of the WTO Agreement), as opposed to an interpretation in dispute settlement.63
WTO provisions can also be the subject of amendments. The Ministerial Conference or the General Council take such decisions (Article X of the WTO AoA). There have only been three amendments to the WTO AoA since its inception. These include the “affordable drugs” amendment of the Trade-Related Aspects of Intellectual Property Rights (TRIPS) Agreement, which allowed a rules amendment to protect the public health needs of people in poor countries.64
A similar procedure applies to waivers, which can be used to exempt a particular WTO member or group of members from the duty of complying with specific rules and obligations. Although more frequent and somewhat easier to obtain than amendments, waivers are subject to time limits, and each extension must be justified.65 For example, the Kimberley Waiver was adopted in 2006 to allow importers to deny MFN market access rights to so-called “blood diamonds” (revenue from sales of which financed authoritarian regimes, oppression and conflict).66 It sits at the juncture of trade and human rights and is the only case involving “non-product-related PPM” of potential relevance for measures intended for climate change adaptation and mitigation.
The scope of existing exceptions, amendments and waiver clauses leaves room for accommodating the potential implications for the non-discrimination principle of measures aimed at climate change adaptation and mitigation. However, for effective adaptation and mitigation policies, a thorough discussion is needed on climate-smart measures and the corresponding WTO disciplines, particularly on the possibility of differentiating agricultural products based on non-product-specific PPM.
Discussions on the interpretation and application of WTO disciplines in the context of climate change adaptation and mitigation will be particularly important.
There is scope for WTO members to pursue legitimate environmental protection objectives. However, the application of the rules in regard to treatment of identical agricultural products that differ solely in their carbon footprint remains untested – a challenge for climate change measures, which often target processes and production methods. Depending on their design and application, certain measures, such as subsidies and taxes, which could be used to implement the Paris commitments, may potentially encounter challenges under the trade rules.
With few available INDCs/NDCs specifying the intention or policy measures to reduce emissions along food systems, translating the ambition of the Paris Agreement may be a challenge. At the same time, this challenge can present an opportunity for policy-makers to consider policies that will contribute towards reducing emissions globally.
In practice, this challenge stems in part from the lack of an internationally-agreed definition of carbon footprint, which could constrain the discussions.
While maximum policy space for discussions is needed on the juncture of the WTO agreements and the Paris Agreement, the policy space should also ensure that national measures do not negatively affect other countries or unduly restrict trade and investment, especially in developing countries. This development dimension poses a particular challenge under the multilateral trade rules. Developed countries and those where agriculture is a relatively small sector are clearly in a different position in their choices to poor countries. This is especially true for poor countries with a high carbon footprint, as is often the case where small-scale and subsistence farmers, nomads, and fishers are representative of the agricultural sector.
The WTO agreements contain special provisions that give developing countries certain flexibilities, for instance longer time periods for implementing agreements and commitments, or measures to increase trading opportunities (see Box 3.3). While the Paris Agreement requires all countries to take the development dimension into account when formulating their NDCs, each country has the flexibility to select the policy tools that it considers climate smart or development friendly, taking account of prevailing conditions and individual circumstances.
As the multilateral peer review process of the NDCs has not yet taken place, it is difficult to propose solutions in concrete terms. In this regard, the discussion on the WTO rules and the Paris Agreement would help identify policy areas and measures:
i. that are not subject to commitments;
ii. where quick solutions for strengthening the mutual supportive approach might be available; and
iii. where a review of trade rules (or waivers thereof) and available international standards might be necessary.
Policy tools should only be chosen after a thorough review and assessment of the relative costs and benefits in a given context. For instance, incentives to promote climate-smart policies may not qualify for the Green Box, irrespective of their role in reducing emissions (see Part 4 for a discussion on domestic support). Similarly, a carbon tax might be climate-smart, yet more trade-restrictive than a subsidized sequestration programme (see Part 5 for a discussion on trade implications of a carbon tax).
Climate change is likely to affect agriculture even more than other sectors, and small-scale producers in developing countries – the majority of the world’s family farmers – will be among those facing the greatest challenge in the absence of efficient, effective, and climate- and trade-friendly solutions. In this regard, key issues identified in this report require consideration across multiple international platforms, including those around climate (UNFCCC/COP), development (Sustainable Development Goals), and multilateral trade. Intergovernmental cooperation will be particularly important for constructing a trade- and development-friendly framework for the elaboration of climate-smart policies under the Paris Agreement. On 14 November 2017, COP23 decided to “address issues related to agriculture, [...] taking into consideration the vulnerabilities of agriculture to climate change and approaches to addressing food security.”67 If countries are to move forward with the implementation of policies that are effective in achieving climate change adaptation and mitigation, while at the same time meeting other international objectives – such as a fair multilateral trading system, and the implementation of the 2030 Agenda for Sustainable Development – an approach that strengthens the mutually supportive role of corresponding agreements will need to be discussed.
Key points
1 Many government measures can promote adaptation, mitigation and food security and have no or minimal distortionary impact on trade. These include research and development, extension, training, technical assistance and investments that can all promote the adoption of climate-smart agriculture practices.
2 Appropriate incentives may nevertheless be necessary to further facilitate adaptation and mitigation in agriculture. For example, some types of subsidies can promote large-scale adoption of climate-smart agriculture practices. While discussions may have to focus on their potential impact on production and trade, consideration should also be given to their effectiveness in adaptation and mitigation.
3 Agricultural insurance will be increasingly necessary to protect against climate risk, but its cost is likely to rise. While the use of insurance subsidies may, in certain cases, be trade distorting, the need to hedge against climate risk should be considered.
4 Emergency humanitarian food reserves at the regional level can promote adaptation to climate change and contribute to food security. These can enhance efficiency and reduce costs by pooling resources across countries.
Agricultural policies address a broad array of objectives. They promote efficiency and correct market failures, such as constraints faced by farmers in adopting new technologies due to lack of information. They support equity, helping to achieve and maintain a level of farm income that keeps pace with income in other economic sectors and is in line with society’s aspirations. They strive to ensure the provision of public goods to society at large. And in many developing countries, they promote food security through measures aimed at both producers and consumers.
Countries provide various types of support to farmers, ranging from direct payments that contribute towards maintaining farm incomes without affecting output; to subsidies for inputs such as electricity, water and fertilizer that can increase production. All these measures shape agriculture’s adaptation and mitigation to climate change. Domestic support measures are also subject to the rules and disciplines of WTO agreements, particularly the AoA, which aims to reduce trade distortions and establish a fairer agricultural trading system that will increase market access and improve the livelihoods of farmers around the world.
Climate change will likely affect the relative prices of agricultural products and those of inputs (see Part 2). These changes may prompt farmers to change the crops they grow and the types of livestock they raise in order to increase returns and reduce risk. Farmers may also alter their management practices, and some of the actions they take to enhance productivity could reduce emissions.
Policies will be necessary to facilitate such autonomous adaptation and mitigation efforts. Provided farmers have the necessary information and access to markets and technology and do not face institutional barriers to adoption, such as lack of finance, they are likely to take advantage of new technologies and practices that are both cost reducing and climate friendly.
More than 30 countries, mostly in sub-Saharan Africa, specifically refer to climate-smart agriculture (CSA) in the INDCs they submitted to the UNFCCC. Climate-smart agriculture is an approach that helps to guide actions to transform and reorient agriculture and food systems (including fisheries and aquaculture) to support development and to ensure food security in a changing climate. CSA has three main objectives: sustainably increasing agricultural productivity and incomes; adapting and building resilience to climate change; and reducing and/or removing GHG emissions, where possible.68
A wide range of policies and regulations creates a set of incentives and disincentives for achieving progress across the three objectives, but making the transition to climate-smart agriculture requires balancing trade-offs across economic, social and environmental goals. Central to CSA is the development and adoption of innovative technologies and practices that promote productivity growth, adaptation and mitigation. Other measures include improvements in agricultural risk management and safety nets such as emergency food reserves and social protection, but also measures and regulations that promote mitigation in agriculture through reduced emissions or increased carbon sequestration.
Clearly, CSA requires policy coherence across sector-specific and economy-wide interventions. It also involves higher costs related to funding climate-smart investments and providing the capacity and necessary incentives to producers to adjust to a changing climate, especially small-scale family farmers in developing countries where food security and rural development are priorities.
Price support or payments linked to production fall in the Amber Box and are subject to limits, with specific exemptions for developing countries (see discussion in Part 3). Within these limits, countries might use such policies to influence the production of commodities that are important for food security or to diversify production to reduce the potential vulnerability of food supplies under climate change.
For example, the Price Loss Coverage (PLC) programme or the Agricultural Risk Coverage (ARC) programme in the United States of America, introduced with the 2014 Farm Bill, are reported as Amber support. Under PLC, participating grain and oilseeds producers receive a payment when national season-average farm prices fall below fixed reference prices. Under ARC, payments occur when county or farm-level revenues per acre fall below 86 percent of a benchmark.69 In India, price policies aim to support farmers, promote rural development, and at the same time address food insecurity. The Food Corporation of India provides market support by setting minimum prices that ensure returns for farmers, while subsidizing food distribution to help poor consumers, in line with the 2013 National Food Security Act.70
Market price support, often used in conjunction with trade policies, has been shown to increase production, thus contributing to domestic food availability. But such support can also result in food surpluses, which in the case of large producing countries can significantly distort trade. Within the context of climate change, unless measures are taken to improve agriculture’s emissions efficiency (that is to reduce emissions per unit of output), the increase in production due to market price support would also result in an increase in total emissions. A reduction in this production-coupled domestic support could reduce output and emissions in a manner similar to the imposition of a carbon tax.71
Like market price support, input subsidies can also lead to higher production. Input subsidies are subject to Amber Box provisions, but not if used by developing countries to benefit low-income or resource-poor producers (see Table 4.1). Indeed, in developing countries input subsidies can promote food security by redressing, at least temporarily, market failures such as missing markets for credit and inputs, and a lack of knowledge of the benefits of using technologies, such as drought-resistant seeds and fertilizers.
For example, in Africa, where fertilizer consumption averages about 22 kilograms of nutrients per hectare – that is only 15 percent of the world’s average – many countries have implemented large-scale, multi-year fertilizer subsidies.72 The Agricultural Input Subsidy Programme in Malawi and the Fertilizer Support Programme in Zambia are examples of this. These programmes aim to address cash constraints faced by farmers and strengthen the demand for inputs to increase production and enhance food security. They target small-scale family farms through vouchers and grants and attempt to promote private sector solutions for the provision and distribution of inputs, with the goal of consolidating input marketing systems, which currently suffer from a lack of economies of scale.73
Available evidence suggests that subsidies have been effective in raising fertilizer use, average yields and agricultural production. But their success depends strongly on implementation performance, and cannot be entirely separated from exogenous factors such as favourable weather.74 Climate change may compromise the effectiveness of these programmes, but there is also a trade-off between food security objectives and adaptation and mitigation targets. Subsidies can encourage production, but also the inefficient use of fertilizer: if inputs are underpriced they will tend to be overused, which over the long term can result in maladaptation to climate change. However, with fertilizer having a high marginal productivity in parts of Africa (small amounts of fertilizer can result in proportionally larger amounts of output), such subsidies could result in both increased production and emissions efficiency. In order to increase production and reduce emissions per unit of output, subsidy programmes should encourage the efficient uptake of inputs as part of an integrated package of sustainable production practices. For example in the case of fertilizer subsidies, programmes must promote the judicious use of fertilizers and enhance farmers’ knowledge on soil properties and site-specific nutrient management.75
Domestic support measures that are covered by the Green Box (Annex 2 of the AoA) include programmes that are decoupled from production. These measures include expenditure on research and development (R&D) and extension, payments under structural and regional investment programmes, support for food reserves and agricultural risk management. These measures have no (or at most minimal) distorting effects on trade (see Table 4.1).
R&D, training and extension, and advisory services are highly relevant for pursuing climate change adaptation and mitigation objectives (Table 4.1, paragraph 2). Improvements in technology and their adoption by farmers are crucial. Productivity in agriculture has benefited enormously from changes in technology brought about by R&D. From the early 1950s to the late 1970s, the Green Revolution in Asia – driven by technology improvements targeting small farms – more than doubled food production, although at the same time it caused environmental damage.
Technology adoption and improvements in crop and livestock management have resulted in major increases in Total Factor Productivity (TFP) in many regions.76 It is estimated that the growth in TFP accounted for roughly two-thirds of the increase in global agricultural output during the period 2001–14, with growth in inputs such as land, labour, fertilizer, energy and irrigation accounting for the remainder (see Figure 4.1).
Technology and farm management improvements should not only promote productivity but also foster adaptation and reduce emissions per unit of output, as for example CSA practices do.
Technological change, extension and training will play a vital role in promoting CSA approaches and ensuring sustainability in agriculture in the face of climate change. Climate-smart technologies adopted today will make a huge difference in the future. For example, in Mali and Malawi, half of the population engaged in agriculture are women who, as a result of gender inequality, have significantly less access to land, information, finance and agricultural inputs. The challenges they face will only worsen in light of climate change; CSA programmes in these countries are working to leverage information and communication technologies (ICTs) to provide them with access to agricultural inputs.77
In Zambia, investments have been made in extension and training aimed at promoting conservation agriculture (CA) – a climate-smart practice based on minimum soil disturbance, crop rotation and soil organic cover.78 CA holds tremendous potential for all sizes of farms and agro-ecological systems. It can facilitate adaptation through increased water infiltration that allows soils to absorb most of the rainwater even during extreme rainfall events, and improve water-holding capacity which increases the ability of plants to survive during drought periods. At the same time, CA can reduce emissions from fossil fuels compared to conventional agriculture by up to 60 percent, and limit the use of fertilizer and agrochemicals in the long term by 20 percent. However, CA’s largest contribution in mitigating climate change can be obtained from carbon sequestration – under humid temperate conditions, 0.1–0.5 tonnes of organic carbon can be captured on average per hectare of land.79
Investments in training and extension in Zambia have benefited approximately 16 percent of small-scale family farmers in the country, enhancing not only production levels and food security, but also soil organic matter content. This brought about increases in soil nitrogen, and improvements in water-holding capacity and infiltration.80
In Canada, the dairy Agricultural Greenhouse Gas Program aims to reduce methane emissions from cows through: diet optimization; the use of lipids in cattle diets to decrease enteric emissions; and harvesting forages at optimum maturity to maximize their digestible energy. The research programme also focuses on the use of improved technology for manure management (storage and treatment of animal waste) to reduce emissions of nitrous oxide.81
Evidence on the impact of climate-smart agriculture approaches on adaptation and mitigation is being built up. In Zambia, where efforts to apply conservation agriculture have been significant, studies suggest that its adoption improves the level of sustainable crop productivity and income, and that individual CA components (minimum tillage, permanent soil cover and diversified rotation) have specific effects on improving soil fertility.82
More generally, agricultural R&D has a very high social value. Annual internal rates of return on investments in agricultural R&D range between 20 and 80 percent.83 In developing countries, the dollar-for-dollar impact of such investments on the value of agricultural production is generally within the range of 6 to 12 percent across countries.84 Countries that have heavily invested in agricultural research while simultaneously investing in extension services have had the strongest productivity growth.85 A climate-smart stimulus on R&D and extension services could have an enormous benefit on productivity and climate change adaptation and mitigation.
Climate change is likely to increase the frequency and severity of extreme weather events. It is almost certain that the frequency and magnitude of warm daily temperature extremes will increase by the end of the century. It is very likely that the length, frequency and/or intensity of heatwaves will also increase, as will the frequency of heavy precipitation events. There is medium confidence that droughts will intensify in some seasons and areas. It is difficult to predict the impact of extreme weather events on major crops, however most analyses suggest that the variability for key food staples such as rice, maize and wheat will increase as the century progresses.86 These increased risks will negatively affect the economic returns of agriculture, farmers’ livelihoods, and the capacity of the sector to invest and innovate. Strengthening the capacity to manage risks will be important.
Farmers manage variations in production and prices as part of their regular business. In developed countries where agriculture is adequately integrated with financial markets, price risk can be managed through the use of futures markets and related financial instruments. Forward contracting may also be possible, through which a producer locks in a selling price with a future purchaser at the time production decisions are made. In developing countries for instance, the Purchase for Progress programme of the United Nations World Food Programme (WFP) uses forward contracts to purchase food produced by small-scale family farmers through farmers’ organizations. Farm households also manage risks by diversifying production or their income sources, for example through off-farm employment.
These private risk-management strategies can be used to manage short-term price risk, but they are unlikely to be suitable for managing production risks due to extreme weather events. For this, agricultural insurance is often used or disaster assistance may be provided by the government – Annex 2 of the AoA involves several programmes oriented towards promoting such risk management instruments (see Table 4.1, paragraphs 7 and 8).
Agricultural insurance is generally characterized by indemnity-based programmes that cover losses against named perils (such as hail) or multiple perils (such as drought or excessive moisture, hail, wind, frost, insects and disease). Indemnity-based insurance involves high costs associated with administering contracts and determining losses with large numbers of dispersed farmers. It is also prone to moral hazard and adverse selection problems, which add to these costs.87
Because costs are generally high relative to other risk-management strategies, such as income diversification, the demand for agricultural insurance products, in the absence of subsidies, tends to be low. This makes insurance markets commercially unviable, and insurance programmes in developed countries are generally highly subsidized. According to a survey of agricultural insurance programmes in 65 developed and developing countries, almost two-thirds of the countries subsidized premium costs with an average subsidy rate of 47 percent.88 For example, the public costs of the programme in the United States of America are projected to exceed USD 8 billion annually over the period 2017–27, an expenditure of almost 90 cents for every USD 1 premium written.89
The high cost of conventional, indemnity-based insurance makes it difficult for developing countries to provide subsidized coverage for numerous and geographically-dispersed small-scale family farmers. Innovations such as weather-index-based insurance seek to address this challenge. With index-based programmes, farmers are paid whenever rainfall or temperature is lower or higher than specific thresholds that are likely to cause a significant fall in crop yields. Events such as droughts, frost, or precipitation can also have specific thresholds assigned; measurements are then taken by weather stations or even satellite technology. Index-based insurance can be provided at lower costs – insurers do not need to make field-level assessments and therefore operational costs (and thus insurance premiums) are reduced.
In India, the Weather-based Crop Insurance Scheme (WBCIS) provides insurance to over 13 million farmers for various climatic risks such as deficit rainfall, dry spells, excess rainfall, low temperature, high temperature, high humidity, and high wind. The Agriculture and Climate Risk Enterprise (ACRE) in sub-Saharan Africa is now the largest index insurance programme in the developing world in which the farmers pay a market premium, and the first agricultural insurance programme worldwide to reach smallholders using mobile technologies. Subsidies do, however, continue to play a crucial role.90 For WBCIS, premium subsidies vary by insurance programme and by state, but in general the government provides between 60 and 75 percent of the premium.
Agricultural insurance has witnessed a dramatic growth, largely as a result of substantial government subsidies. In the United States of America, for example, average coverage levels for most row crops have grown significantly and continuously since the late 1990s, when subsidies were increased for higher coverage levels.91 However, agricultural insurance is not entirely neutral when it comes to production distortions. Crop insurance subsidies have had minor impacts on production in areas where insurance is broadly available across crops. Impacts are likely to be larger on crop choice when insured crops compete for land against uninsured crops, or when crops where revenue insurance is available compete against crops where only yield insurance is available.92
At the same time, the link between production and insurance, although weak, has raised concerns that subsidies not only help reduce risks but may also distort production and trade, especially in developed countries. Government support for crop and income insurance, as well as disaster assistance, is exempt from reduction commitments under the AoA. To be exempt, such programmes must meet certain criteria relating to production loss thresholds, payment limits in respect of losses of income, livestock, land or other production factors, as well as to the calculation of such payments. Both paragraphs 7 and 8 (see Table 4.1) establish limits on compensation payments.
These criteria make it difficult to report insurance programmes in the Green Box. Most area-based yield programmes or weather index-based derivative products tend to offer coverage for losses higher than 70 percent of income or yield. These coverage levels are often based on expected yield or income outcomes, which may differ from averages of past outcomes. Another important point is that the 70 percent coverage limit under paragraph 7 of Annex 2 may be overly stringent for index-based insurance: the effects of perils on individual yield or revenue vary widely across farmers, but index variability is typically substantially lower.
Agricultural insurance forms an important component of CSA. However, because of discrepancies between programmes that are actually in place and the conditions needed to meet Annex 2 criteria, most countries that notify insurance programmes to the WTO do so as Amber Box support. It is likely that increased yield variability due to climate change will increase the costs of insurance and premiums. This may reduce the attractiveness of agricultural insurance as an adaptation option, unless governments continue to subsidize a large share of the premium costs. Insurance companies may also be less willing to underwrite risks without large public support in the form of reinsurance. Consequently, the amount of support that should be notified as Amber Box under the AoA is likely to increase with climate change, unless changes are made in the conditions that govern this.
While agricultural insurance is important, the need for risk management extends beyond the farm to the broader population, since both availability and access to food can be affected by shocks induced by climate change. In many developing countries spending on food is a major share of total consumer expenditure, and short-term price spikes due to climate-induced reductions in production can have serious implications for food security, especially for the poor and the vulnerable.
In this context, food stocks can contribute to climate change adaptation. Holding food stocks such as grain costs money both through the expense involved in maintaining and operating storage facilities and the opportunity cost of delaying the sale of the commodity. Private stockholders will hold inventories in line with their expectations on the price, purchasing food when prices are low and releasing stocks onto the market when prices are high. In this manner, stocks, much like trade, tend to buffer the impacts of fluctuations in supply.
Public stockholding programmes have a long history. In many cases, their primary objective is to ensure food security and address emergency food shortages. In other cases, buffer stocks – large public stockholding programmes that operate through domestic procurement to stabilize prices within a predetermined band and in combination with trade measures – are used to support producer prices.
Such large-scale public stockholding programmes have been criticized for a number of reasons. First, they tend to be costly, in terms of both procurement and storage. The longer food commodities are held in storage, the costlier it becomes given the risk of deterioration and the need to rotate existing stocks. Second, procurement prices are often set at higher levels relative to market prices, leading to large stock acquisitions and distorting production decisions. Third, buffer stocks can distort international markets if governments decide to dispose of stocks through exports.
In fact, public spending on the operating losses of large-scale stockholding programmes in many countries has been higher than investment in agricultural R&D. In India for example, public spending on stockholding programmes in 2008– 09 amounted to 1.5 percent of GDP, compared with 0.06 percent dedicated to agricultural R&D. In Zambia the cost of maintaining public stocks was estimated at 1.9 percent of GDP in 2011, while spending on agriculture as a whole in 2010 accounted for 0.6 percent of GDP.93
Unlike large-scale buffer stock schemes, relatively small public food reserves designed exclusively for meeting emergency food needs minimize distortionary impacts while helping to mitigate the impact of production shortfalls, particularly in countries where transportation costs may delay imports in times of supply shortages. In addition, such food emergency reserves are less likely to disrupt private sector storage activity, and if linked to social protection mechanisms can effectively target the poor and the vulnerable.
The costs of emergency reserves can be reduced through regional collaboration in stockholding policy and by combining physical stocks with financial resources that allow countries to purchase additional supplies in times of need.94 Rather than requiring each country to hold sufficient food stocks to meet a shortfall in its domestic production, regional emergency food stockholding schemes, such as the ASEAN Plus Three Emergency Rice Reserve (APTERR) and the Economic Community of West African States (ECOWAS) Regional Food Security Reserve, can allow countries to pool risks (see Box 4.1).
Provided they also meet policy-specific criteria laid out in paragraph 3 of Annex 2 of the AoA, expenditures associated with the acquisition and holding of stocks for food security purposes can qualify under the Green Box (see Table 4.1). Buffer stocks and price stabilization mechanisms in which procurement is based on pre-announced statutory prices that exceed base-period reference prices could be considered as trade-distorting support. In such a case, expenditures that cover their operating losses could be considered as subsidies to be reported under the Amber Box.95
The provisions in paragraph 3 of Annex 2 have been controversial in the WTO, with a number of members seeking to relax the criteria to allow developing countries’ public stockholding programmes that incorporate price support to qualify for the Green Box. The proposed changes have been strongly opposed by a number of exporting countries on the basis that if administered prices are set too high they will distort production decisions, potentially leading to surpluses and exports that could depress world market prices.
Climate-smart agriculture applications can benefit from a range of activities identified in Annex 2 (see Table 4.1, paragraph 2), including capital expenditures for the development of off-farm infrastructure that could be required to promote climate change adaptation and mitigation, roads and other transport infrastructure, water supply facilities, dams and drainage schemes, and infrastructure associated with environmental programmes.96
In sub-Saharan Africa – a region already vulnerable to climate change – investments in rural roads and irrigation are considered to be most urgent in view of the need to move away from rainfed agricultural systems to irrigated systems. For example in the Gambia – where changes in rainfall and temperature as well as soil salinization are expected to limit crop productivity – the National Agricultural Investment Plan is focused on improving water management. It is doing this through the construction of water control structures and irrigation facilities to boost rice production, while at the same time promoting carbon sequestration through forest and rangeland management.97
Another category of relevance under Annex 2 relates to environmental programmes and ecosystem services (see Table 4.1, paragraph 12). In developed countries, such programmes have become increasingly popular for rewarding farmers for supplying environmental goods and for addressing some of the negative external effects of agricultural production.
Some programmes designed to encourage the adoption of practices that reduce emissions or encourage carbon sequestration could fall under this heading, but in order to be considered as Green Box support, they must satisfy specific criteria. The key provision is that such payments must be limited to the extra costs or loss of income incurred in complying with the government programme. If payments under environmental programmes included an incentive component (a subsidy) to encourage the adoption of best practices in excess of these limits, it would make them ineligible for the Green Box exemption.
Climate change may require more fundamental adjustments in agriculture than simply changing practices. In some regions agriculture may become highly disadvantaged or may no longer be viable. Several programmes identified in Annex 2 could be used to address these issues. Aid could be provided on a sustained basis to producers in disadvantaged regions under paragraph 13 of Annex 2 (see Table 4.1). Producers who are in a position to retire could be aided through the provisions under paragraph 9. Producers engaged in crop or livestock activities that become non-viable under climate change could receive aid under paragraph 10. Investment aid to restructure operations due to the effects of climate change could be provided under paragraph 11.
While the primary focus in many countries will be to ensure the continued viability of agriculture under climate change, this may not be possible for some areas that are already disadvantaged and that will be particularly affected by climate change. In these cases, sufficient financial resources may be required to facilitate more radical adjustment.
GHG emissions by agriculture and other environmental externalities (such as water pollution) can in theory be addressed through taxation. Taxes directly tackle the failure of the market to take the social costs of climate change into account. They ‘internalize’ the cost of an environmental externality so that people can base their production and consumption decisions on the full costs of a product.
Environmental damage can also be reduced through regulation. Environmental regulations reflect rules and requirements controlling pollution or the release of undesirable materials – for example, performance standards set by ceilings on the amount of emissions by vehicles.
Many analysts propose carbon taxes to address the societal externalities caused by GHG emissions through global warming. Indeed, carbon taxes or carbon pricing schemes are found in many countries.98 There are two major challenges in using taxes: first, there are difficulties in determining the appropriate level of the tax; and second, there are problems in applying the tax to emissions from agriculture.
Estimating the potential economic cost of climate change is extremely difficult. Economists would argue that the size of the tax should be based on the costs that emissions impose on society. That would require estimates of: (i) the effect of emissions over time on global warming; (ii) the value of the damage created by global warming; and, (iii) the tax rate required to avoid that damage. Making these calculations requires the use of climate models, as well as physical and economic models. In practice, most studies estimate the tax required to reduce emissions to a certain level or to limit the projected increase in global temperature to a certain amount. This is not the same with estimating the economic value of the damage caused by GHGs, but in practice a tax calculated in this way would reduce the emitting activity, and thus emissions.
Applying the tax is also complex. Because agriculture and associated changes in land use involve emissions of all three major GHGs – carbon dioxide, nitrous oxide and methane – structuring a carbon tax for agriculture is very complicated.99 At the same time, carbon sequestration could presumably merit a subsidy. The application of a tax on agricultural activities is also challenging due to the non-point source nature of emissions. Taxing emissions from point sources, such as power plants that burn fossil fuels, is feasible. Emissions from the smokestack can be monitored and a tax can be applied to the amount of carbon dioxide discharged to the atmosphere. The tax per unit of carbon dioxide can also be transformed to a tax per litre of fuel, in line with the fuel’s carbon footprint.
In agriculture and land use, however, sources of emissions are often diffuse and difficult to monitor. For example, fertilizer use is a major source of nitrous oxide emissions, but measuring the emissions from a given area of land is complicated, since it depends on factors other than the amount of fertilizer applied, many of which are site-specific (e.g. management practices, soil types, and weather). In order to overcome these technical challenges, taxes could be applied on agricultural products on the basis of estimates of the direct emissions involved in their production. Unlike fuel consumption, however, agricultural production involves many sources of emissions that would need to be covered. For crops, this would include emissions resulting from the use of organic or inorganic fertilizer, depletion of soil carbon through tillage, burning of crop residues, and water management (especially for rice). For livestock, it would include emissions from enteric fermentation and manure management.
However, irrespective of how a carbon tax on agriculture was structured, its immediate effect would be to raise prices of agricultural products in line with the emissions that correspond to their production. Table 4.2 shows the effects of a USD 20 tax per tonne of carbon dioxide equivalent on wheat, rice, beef and chicken for selected countries, underlining the trade-offs between food security and climate change targets, especially for developing countries.
Since extensive livestock production emits high levels of GHGs per unit of output, beef prices would rise relative to grains and poultry, which would be likely to shift consumption towards beef substitutes. Price impacts would be lower for countries where agricultural production is more emissions-efficient. In the example, the impact of a USD 20 tax per tonne of carbon dioxide equivalent would have a proportionately greater price impact on grass- and range-fed beef producers (in Ethiopia, India, and Indonesia) than in countries where confined feeding is more prevalent (in the European Union [Member Organization] and the United States of America).
While these estimates of the impact of a carbon tax are useful for illustrative purposes, there are still problems with this approach. For example, if the tax were applied on the basis of average emissions generated in the production of a tonne of grain or a kilogramme of meat, it would result in a decline in production, but not necessarily reduce emissions. Individual producers might have no incentive to reduce emissions through changes in production practices. In fact, they could use production methods that generate higher than average emissions without facing a penalty.
Agricultural production is much more likely to be influenced by carbon taxes on energy through their impact on fossil fuels. Food and agriculture is an energy-intensive sector in many countries, both in terms of the energy used in the production of agricultural inputs, such as fertilizer, and of the fuel and energy used on farms and in processing, storage, transportation and delivery of food to consumers.
While taxes are imposed directly on fossil-fuel energy in some countries (e.g. on transportation fuels or natural gas used for heating), a more comprehensive approach to pricing emissions is through cap-and-trade schemes (see Box 4.2). Cap-and-trade schemes penalize producers of higher emitting products and services by forcing them to pay for emissions permits, while providing incentives for the adoption of lower-emission technologies.
Even with cap-and-trade schemes, however, configuring agriculture into the system is challenging due to the high costs of monitoring emissions to ensure the integrity of the trading scheme. Nevertheless, emissions reduction credits for agriculture, forestry and other land uses (AFOLU), such as for on-farm production of bioenergy or tree planting, are already included in some schemes. Like a carbon tax, the value of carbon offsets would be subject to similar uncertainty in measurement, as well as presenting issues for monitoring and enforcement. For some countries, especially those that experience fast population growth, offsets could also present food security concerns, for example if cropland were taken out of production for carbon sequestration purposes.
Agriculture has to contribute towards meeting multiple objectives across the economic, social and environmental dimensions of sustainability, and policy-makers will have to balance trade-offs between objectives and between short- and long-term needs. Domestic support instruments should promote productivity increases but also adaptation and mitigation, ensuring food security as well as safeguarding the environmental sustainability of agriculture in the face of climate change. The policy space is affected by technical challenges, in particular the difficulties of internalizing the cost of emissions in production and consumption. It is also supported and shaped by WTO disciplines that aim to establish a fairer agricultural trading system that will increase market access and improve the livelihoods of farmers around the world.
Economically viable and sustainable farm technologies and practices are available, but barriers to their adoption must be overcome. Wide adoption of practices such as conservation agriculture can enhance productivity and promote adaptation and mitigation. A lot can be done within the present rules and commitments in Annex 2 of the AoA – e.g. promoting R&D and the dissemination of transformative technologies that are included in the Green Box.
Significant technical assistance to farmers and coordination in R&D, as well as investments in green infrastructure are required to develop high-impact, quickly implementable and easily accessible technical options for enhancing sustainability and improving productivity, especially in developing countries. Moreover, significant improvements are needed in extension, training and information and communication systems to promote large-scale adoption of climate-smart agriculture practices that will enhance productivity, promote adaptation to climate change and reduce emissions.
Nevertheless, on their own expenditures on such general services may not be sufficient to promote climate-smart agricultural technologies. In developing countries in particular, family farmers face significant cash constraints. Moreover, introducing new technologies to large numbers of farmers – who are risk averse and face different constraints and incentives – will be challenging without additional incentives. A key requirement for environmental payment programmes to qualify under the Green Box is that such programmes have a minimal effect on production, and that payments should not exceed the additional costs of adoption or a resulting loss of income incurred by farmers. It may be difficult to induce producers to adopt practices that have clear adaptation or mitigation benefits from society’s perspective, but that generate little or no private gain in the short term. In some cases, there may be a need to discuss the rules that govern the use of climate-smart farm practices that have a high social payoff in terms of reducing emissions intensity in production, and identify a set of options that would be eligible for an exemption on the use of incentive payments to stimulate their adoption. Appropriate incentives to adopt productivity-enhancing and emissions-reducing CSA practices and technologies could promote both effectiveness and equity.
Agricultural insurance can aid farmers in managing increasing climate risks and in investing in their farms. But such insurance can be unaffordable, particularly for small-scale family farmers, in the face of climate change. The use of subsidies to promote innovative crop insurance programmes may therefore be justified in the context of likely increases in the frequency and intensity of extreme weather events. For example, a de minimis level of insurance subsidies (a maximum percentage of policy cost) that promotes insurance uptake but at the same time reduces the likelihood of distortions, could be discussed for a Green Box exemption. In addition, regional agricultural insurance programmes, such as the Agriculture and Climate Risk Enterprise in Eastern and Southern Africa, could help reduce costs for providers as they span diverse geographical areas with a high incidence of uncorrelated risk.
Regional efforts can also promote emergency food reserves, such as the ECOWAS Regional Food Security Reserve. Given the risk of production shocks due to climate change, such food reserves should be integrated into the food security strategies of vulnerable developing countries. Regional schemes can improve efficiency and reduce costs over national reserves by pooling resources across countries. Such reserves would function best when linked to early warning systems that identify climate and price risks and their impacts on food security and livelihoods. Moreover, linking these reserves to social protection systems could also provide targeted intervention to those in need.100
Key points
1 Trade can contribute towards improving food security. In the short term, trade can provide a mechanism for addressing production shortfalls due to extreme weather events. In the long term, it can contribute towards adjusting agricultural production in an efficient manner across countries.
2 Well-functioning international markets provide a reliable source of food. Sound, transparent and predictable trade policies can contribute towards international market stability and support climate change adaptation efforts.
3 Trade could support mitigation efforts and contribute to reducing global agricultural GHG emissions. Consensus on how to define and calculate carbon footprint and measures to facilitate trade in low-carbon footprint products would be helpful.
Trade is key for economic growth and an essential component of any food security strategy. In many countries, there is significant potential for increasing agricultural production at a relatively low cost. For other countries with different production costs, supplying all their own food needs could be prohibitively expensive. Generally, every country has a comparative advantage in some goods and services, and all countries could potentially gain when engaging in trade. With climate change expected to alter the comparative advantage of agriculture across regions and countries, trade has an important role to play in facilitating both short- and long-term adaptation.
In the short term, trade helps to offset the impact of localized fluctuations in production by providing a mechanism for accessing additional supplies. In the long term, trade helps to facilitate changes in the location of production across regions necessitated by climate change (see Part 2). The impact of climate change on the comparative advantage of agricultural production in some countries means that pursuing self-sufficiency in food is not always an efficient solution. Countries should assess all available options and employ a range of measures and investments to promote adaptation (see Part 4), including trade and the adoption of innovative technologies to enhance productivity and maintain or increase their comparative advantage in order to ensure continued viability of agriculture, vibrant rural areas and food security.
Agricultural trade policies, such as tariffs and export restrictions, are commonly used along with domestic policies by countries to protect local producers from international competition. In developing countries, these policies are also used to reduce import dependence or to promote self-sufficiency in staple foods. In some countries, tariffs and export taxes provide an important source of government revenue.
In turn, trade and trade policies will also play an important role in shaping adaptation to climate change and to extreme weather events and in ensuring food security in times of weather-induced production shortfalls. In 2008, Kenya increased imports to meet demand when faced with a 20 percent decline in maize production vis-à-vis the five-year average due to unfavourable weather conditions coupled with political instability. More recently, South Africa – a traditional producer and net exporter of maize – has increased imports to dampen the effect of successive droughts (see Figure 5.1).
In Bangladesh, the damage caused to the agricultural sector by severe floods in 2017 led to an increase in retail rice prices by over 30 percent. In order to stabilize the market, rice imports are estimated to have climbed to about 1.3 million tonnes (a considerable increase from the 2016 volume of 62 000 tonnes, when inventories were ample and tariffs high), with the government reducing custom duties on rice from 25 percent to 10 percent in June 2017 and from 10 percent to 2 percent in mid-August.101
Indeed, regions that could be affected by extreme weather events will have to import food to cover the production shortfall and ensure food security in the short term. Importing food requires financial resources, and it is possible that LDCs and NFIDCs may experience balance of payments problems due to climate change. In this case, international safety net mechanisms will have an important role to play (see Box 5.1).
Generally, in a closed economy where high import tariffs or import restrictions insulate the domestic market from international trade, weather-induced shocks in domestic food production can lead to significant variations in food prices. In the case of staple foods in developing countries, such as rice in Asia and maize in Eastern and Southern Africa, for which demand cannot swiftly respond to price changes, price increases will undermine access to food by poor and vulnerable population groups.
In an open economy, international markets can help create a buffer to fluctuations in domestic food production and exert a stabilizing effect on domestic prices. Openness to trade can contribute to short-term adaptation, but it does not guarantee that prices in an individual country will be more stable. This is because production shocks in large players can result in world market price fluctuations. At the same time, trade policies can also influence the magnitude and frequency of fluctuations in world market prices and thus affect the role of global markets as a reliable and stable source of food
On the one hand this takes place through the transmission effect, whereby policies allow variability in domestic production to be channelled to international markets through variations in imports or exports. In this case, a country responding to a production shortfall by importing food can ‘export’ its variability to the world market. On the other hand, the impact of trade on a given economy would also depend on the strength of the absorption effect, indicative of the extent to which the variability in international prices is absorbed in domestic markets. The extent to which countries ‘import’ world market variability through trade, in turn, depends on the level of border measures and how linked or insulated the economy is from world price fluctuations.102
In this regard, trade policies matter in promoting stability in international markets and in enhancing buffer capacity in the context of climate change. Actions by countries that have significant volumes of exports or imports relative to the volume of world trade, in particular, can have a large potential impact on international price instability. Yet the importance of exercising prudence in using trade policies is not confined to large market players, as high transmission and low absorption can have a cumulative effect also across small countries. Weather-induced fluctuations in production, for instance, can often be positively correlated across countries in a given geographical region, compounding the impact on the international market.
Moreover, openness to world markets is not only useful for ensuring international price stability in the short term but can also facilitate long-term adaptation. With climate change affecting agricultural production across countries, the elimination of distortions in production and consumption created by border measures and export subsidies would increase trade globally, enhancing its adaptive role by facilitating the movement of agricultural products from surplus to deficit regions (see Box 5.2).
Consequently, trade policies need to be considered carefully against their potential impact on shaping the role of world markets for agricultural goods in facilitating adaptation to the effects of climate change. The use of trade measures, such as export subsidies, import tariffs and export restrictions, which limit the openness of domestic agricultural markets and alter the linkages between domestic and international prices, is restricted by the AoA.
Export subsidies are the most trade-distorting policy instruments, and since 1995 the AoA had limited the amount of export subsidies and the volume of subsidized exports. At the Tenth Ministerial Conference of WTO in Nairobi in December 2015, agreement was reached to eliminate export subsidies in parallel with new disciplines on the use of export credits, credit guarantees, insurance programmes, international food aid and exporting state trading enterprises that can provide implicit export subsidies.103
These changes will eliminate potential distortions in international markets created by the disposal of surplus commodities. In the short term, they also eliminate instability in international prices created by variations in subsidized exports generated by fluctuations in domestic production. In the long term, they reduce the price-depressing effect of the disposal of stocks accumulated through high domestic price supports.
Surplus disposal is also relevant to discussions on international food aid. Developing countries, particularly the least-developed ones that are vulnerable to climate change, will be concerned about the availability of sufficient aid to meet weather-induced emergencies in supply. Adaptation will also require focusing on the relevant provisions. In 2015 the Nairobi WTO Ministerial Decision on export competition reaffirmed the need to maintain an adequate level of international food aid, to take into account the interests of the recipients and to address unintentional impediments to the delivery of food aid in emergency situations, commitments which can usefully support emergency food reserves while preventing or at least minimizing the risk of commercial displacement. The outcome also included a helpful set of rules creating a new operational framework for food aid, with defined criteria such as limiting monetization, taking account of local market conditions or encouraging Members to increasingly procure food from local or regional markets.104
Countries that face a production shock and a domestic price surge can rely on the international market to secure supplies and address the food needs of their citizens. Providing that applied tariffs are not prohibitively high, imports can vary in response to changes in international prices. Depending on their food security requirements, countries can influence both the availability and the domestic price of food by adjusting the applied tariff rates.
Nevertheless, regardless of production or other domestic shocks, many countries tend to vary their import tariffs in a counter-cyclical manner to changes in world prices. They decrease import tariffs when world prices are high and increase them when world prices are low – effectively using tariffs as an instrument to protect the domestic markets. Such a counter-cyclical adjustment of import tariffs partially insulates the domestic market from changes in international prices. By reducing the absorption effect, it can contribute to greater international price variability – strengthening demand on international markets when world prices are high and decreasing it when world prices are low. In this manner, larger country trade policies can increase world price variability and create negative externalities for smaller countries.105
International trade is a powerful mechanism to even out supply fluctuations across the globe and its beneficial pooling function cannot serve climate change adaptation efforts if policies in place do not allow goods to flow smoothly between countries. Trade policy is thus important for facilitating the efficient functioning of world markets and ensuring food security by increasing the adaptive role of trade (see Box 5.2).
The AoA imposes limits on maximum tariffs that can be applied to imports. Negotiations to reduce agricultural tariffs further have been ongoing since the launch of the Doha Round in 2001, but limited progress has been achieved. One of the contentious issues has been the establishment of a Special Safeguard Mechanism (SSM) that would allow developing countries to increase agricultural import tariffs temporarily if there were surges in imports or declines in import prices.106 Indeed, domestic price declines associated with significant increases in import volumes, or “import surges”, can be particularly harmful to small-scale family farmers in developing countries, weakening incentives for investment.
Import surges can be the outcome of factors specific to the domestic economy such as domestic production shortfalls due to climatic events. They can also be the result of external, global market factors, such as low world prices due to an exporter subsidizing exports, which can be potentially disruptive to domestic agriculture.107
Since 2005 when discussions on SSM actively began, the global market environment has changed significantly. World prices and developing country aggregate import volumes have increased (see discussion in Part 1): a 2014 study utilizing different methods to identify potential import surges in 103 countries suggested that during 2004–11, the incidence of volume surges fell significantly compared with the period 1983–2004. Furthermore, between 2004 and 2011 the incidence of price depressions fell to zero in most agricultural commodity groups.108
The effects of climate change on agriculture are expected to put upward pressure on world prices but also to reinforce the increasing trend in imports and their variability, particularly in low-latitude countries in which production will be negatively affected by changes in temperature and precipitation, as well as by extreme weather events. These expected trends in prices and imports, in conjunction with the elimination of export subsidies, may weaken the relevance of such a safeguard mechanism in the future. Instead, reductions in trade-distorting measures, combined with reductions in bound tariffs for agricultural products and a broad range of policies to enhance the comparative advantage of agriculture sustainably, could help to facilitate long-term shifts in the pattern of trade that will be needed to adapt to climate change.
There is a marked asymmetry between international disciplines on export taxes, which are unbound, and import tariffs, which are bound in WTO schedules. Export restrictions – taxes, and in some cases quantitative export limits or export bans – have been widely used in the past and continue to be used to manage agricultural markets. Countries may apply these measures to contain the increase in domestic prices and boost domestic food supplies. One study indicates that out of 105 countries analysed, 31 percent resorted to one or more export restriction instruments during the period 2007–11.109
Export restrictions are covered by Article XI of GATT, which allows recourse to export taxes but generally prohibits quantitative restrictions. However, the same article provides for an exemption for “export prohibitions or restrictions temporarily applied to prevent or relieve critical shortages of foodstuffs or other products essential to the exporting contracting party.” Since the phrase ‘critical shortages’ is not clearly defined, there may be divergent views on how ‘critical shortages’ should be interpreted by countries when making policy decisions about quantitative export restrictions.
Export restrictions contribute to international price instability, particularly if they are imposed when world prices are rising. For example, in India and Viet Nam the imposition of an export ban on rice during the 2008 price surge dampened domestic market volatility but contributed to increased price volatility in the international rice market. Completely banning food exports was also a common reaction to the 2008 food price surge across Africa. During the height of the food price surge, the National Cereals and Produce Board, the state marketing board of Kenya, faced difficulties in importing sufficient quantities of maize mainly due to export bans implemented by a number of countries in the region.110 Concerted implementation of export bans by major exporters will render the world market unreliable as a source of food, harming net food importers and traditional trading partners.111
In the context of climate change, there is a need to discuss strengthening WTO export restriction disciplines in order to avoid disruption and a collapse of confidence in international food markets. Strengthening current disciplines could involve elements such as:
i. developing an operational definition of a critical food shortage situation that might justify consideration of an export-restricting measure; and
ii. the need to define the limits of an export ban as a last resort, one to be used only when other measures have been exhausted and taking into account the food security needs of LDCs and NFIDCs.112
Reducing GHG emissions in agriculture requires the application of climate-smart agriculture practices and investments in technology, extension and infrastructure (see Part 4). Trade can play a role in adapting to climate change, however increases in production and expansion of trade, although expected to promote food security, could increase global emissions.
From a global perspective, addressing the dual challenge of meeting food demand growth in the future and reducing emissions may also require that agricultural production be reallocated to regions where emissions efficiency is highest (that is where emissions per unit of output is lowest). In theory, international trade could provide the necessary signals to facilitate the reallocation of production to producers that are more efficient in economic terms (they produce more food using relatively fewer resources) and operate at higher emissions efficiency (they emit relatively lower emissions per unit of food produced).
In practice, however, such a reallocation is far less straightforward. If a country imposes a carbon tax on agricultural products, domestic prices would increase (see discussion in Part 4 and Table 4.2 on the effect of a carbon tax on food prices). Without trade, the increase in price would weaken demand, resulting in a decline in production and possibly in emissions. With trade, however, the unilateral action to impose a carbon tax could put the mitigating country at a competitive disadvantage. The carbon tax (or a cap-and-trade scheme) may simply result in the displacement of lower carbon footprint domestic products by cheaper and higher carbon footprint imports from countries that do not take similar measures to reduce emissions.113
Consequently, emissions generated as a result of increasing production elsewhere and supplying additional imports to the mitigating country would result in emissions leakage (also referred to as carbon leakage). In this case, the impact of this leakage on global emissions may be positive (emissions reallocation) or negative (emissions misallocation) depending on the relative emissions efficiency of domestic production vis-à-vis imports (see Table 5.1).
Given the demands that will be placed on global agricultural resources by an expanding world population and growing incomes, it is important that increased production be accompanied by enhanced emissions efficiency. The possibility of emissions leakage also indicates that internalizing emissions costs in agriculture unilaterally, although justified, may not be effective without concerted global action if imports from countries that do not mitigate can simply displace low carbon footprint domestic products.
In this regard, focusing on both the economic and emissions efficiency of agricultural production in each country individually may not be the most effective way to achieve a reduction in global emissions. The Paris Agreement recognizes the need for joint action and cooperative approaches that involve the use of internationally transferred mitigation outcomes on a voluntary basis.114 However, in the absence of a mechanism that reflects differences in emissions efficiency, cooperative action may not be effective.
In theory, mitigating countries may try to minimize emissions leakage through the use of trade measures. However, efforts to address differences in emissions efficiency through trade policies should comply with WTO provisions, such as those that provide for most-favoured-nation (MFN) treatment, regulate the levels of tariffs on imports, and provide for equality of national treatment. In this regard, trade disciplines need to be taken into account together with the internalization of the social cost of emissions (see discussion in Part 4).
Countries that try to internalize the cost of GHGs, for example by imposing a carbon tax, may inadvertently confer a competitive advantage on others that do not impose a similar measure, potentially leading to emissions leakage and misallocation. To prevent this from undermining mitigation efforts at the global level, countries may pursue tariff adjustment measures that level the playing field.
Under WTO agreements, the ability of countries to increase their tariffs to address emissions leakage is subject to bound tariffs and the principle of non-discrimination. Tariffs could be increased to discourage additional imports of products with higher carbon footprint as long as the applied tariff rates remain below the bound rates (see Part 3 on market access). However, this should be implemented in ways that would be judged non-discriminatory.
Alternatively, reductions in tariffs under regional trade agreements or for developing countries through special and differential treatment (see Box 3.3) could be used to promote trade in low carbon footprint products. However, yet again, to avoid potential challenges under the WTO dispute settlement mechanism, reductions could not be implemented in a way that could be viewed as discriminatory.
The imposition of a carbon tax on agricultural products means that the mitigating country’s farmers will be disadvantaged unless imports face the same tax. At the same time, exports by the mitigating country will be also disadvantaged except if corresponding domestic products are taxed in the country of destination.
There has been considerable interest in the potential use of Border Tax Adjustments (BTAs) that could be based on carbon footprint. Adjusting for the carbon tax means that the same rate applying to the carbon footprint of domestic products would be applied to imports. Low-emitting suppliers would face a low tax and would be able to compete with the domestic product. High-emitting suppliers would face a high tax, which could potentially make them uncompetitive. Imposing a BTA in this case would address emissions leakage, but would not necessarily result in carbon reallocation.
A major technical challenge in determining and applying a BTA is to calculate the carbon footprint of domestic products and imports, and apply an appropriate tax on domestic products and a corresponding BTA on imports in order to level the playing field (see Box 6.1 on the estimation of carbon footprint). Where an explicit carbon tax is applied domestically, it would seem to be relatively straightforward to apply a corresponding BTA on imports, providing that their carbon footprint (emissions generated in producing and supplying the imports) can be determined.
Problems arise in calculating the BTA where import suppliers have internalized emissions costs. If a country has imposed a carbon tax on its producers, equivalent to or higher than that in the importing country, no BTA should be applied. If a BTA were applied, this could be viewed as protectionism. If the import supplier applied a carbon tax at a rate lower than in the importing country, the BTA should reflect the differential rate of taxation. Similarly, if the tax applied in an exporting country exceeded that applied by an importer, a case could be made for a tax rebate on imports.
The use of BTAs is more complicated when measures other than a carbon tax are used domestically and in exporting countries, such as the promotion of climate-smart agriculture practices or regulations on performance standards (these may increase production costs and thus imply a tax). In this case, it would be necessary to determine the per unit carbon tax equivalent of these measures. This is not necessarily straightforward, as determining the implicit level of taxation domestically and in import suppliers could be a major undertaking.
Similarly, exporting food that is subject to a carbon tax is complex. Rebates have often been applied for exports in the context of value added taxes, so that domestic exporters are not at a competitive disadvantage. But it is difficult to apply the same logic to carbon taxes, since the purpose of the tax is to internalize the social costs of emissions that would otherwise not be accounted for by producers and consumers. In this sense, rebates of carbon taxes for products that are exported would be harmful from the perspective of global mitigation.
There are major technical challenges in determining BTAs. Any approach to tax adjustments faces the challenge of determining the carbon footprint for domestic and imported products in order to apply the adjustment in the context of Article XX of GATT.
Rather than attempting to address increases in imports due to differential carbon tax rates through the use of tariffs and BTAs, another approach might be to ban imports of products that have a high carbon footprint and are likely to hinder efforts to reduce emissions nationally.
Article XX of GATT provides exceptions for the use of border measures that complement the basic disciplines of GATT in cases of measures necessary to protect human, animal or plant life or health, and those relating to the conservation of exhaustible natural resources (see Part 3 for a detailed discussion on exceptions).
The use of measures relating to these exceptions has generated a limited number of dispute settlement cases, such as the Shrimp — Turtle case brought against the United States of America.115 Under the US Endangered Species Act of 1973, the United States of America required that American shrimp trawlers use “turtle excluder devices” in their nets when fishing in areas where there was a significant likelihood of encountering sea turtles. Shrimp imports harvested with technology that could adversely affect certain sea turtles would not be imported into the United States of America, unless the supplier was certified to have a comparable regulatory programme in their own country. The ruling in the case was that a prohibition on imports of products that could cause injury or death to sea turtles as a result of shrimp fishing was permissible in principle, but only if applied in a non-discriminatory way. Indeed, following the decision, the American Government amended its policy certifying suppliers that have programmes in place that are effective in protecting turtles in order not to discriminate against imports in an unjustifiable and arbitrary manner. This seems to open the possibility that non-discriminatory import restrictions could be imposed.
Although this particular case may provide guidance on how Article XX of GATT could be used to impose non-discriminatory import restrictions, a total ban on imports in the case of a climate-smart carbon tax or other comparable mitigation measures would be subject to difficulties in determining and agreeing on the carbon footprint of domestic and imported products.
Trade will be important in contributing to food security, as the effects of climate change on agricultural production will be uneven across countries. In the short term, trade provides the mechanism for addressing production shortfalls due to extreme weather events. In the long term, well-functioning international markets will provide the price signals necessary to adjust agricultural production in line with changes in comparative advantage.
Reallocating production in line with comparative advantage will benefit all. This does not mean that countries where agriculture will face deteriorating conditions due to climate change have to import to meet most of their food needs. Rather it means that countries will have to assess all available options and employ a range of measures and investments to promote sustainable agricultural productivity and adaptation, including through trade. This should ensure both food security and sustainability in agriculture, as well as increases in the sector’s comparative advantage. Improvements in sustainable productivity growth and resilience, together with better-functioning and deeper international markets, will allow countries in the most vulnerable areas to effectively adapt to climate change.
Trade policies are key in enhancing the buffer capacity of international markets. The 2015 WTO Ministerial Decision to eliminate export subsidies will contribute to a more level playing field in international trade. Lower import tariffs can contribute to short-term adaptation to climate change, but this does not guarantee that prices in an individual country will be more stable. In many countries, tariff levels contribute to determining food prices. And prices reflect the economic incentives that determine productivity, consumption, investment and rural employment. They can also influence the use of natural resources such as land and water and their allocation across sectors. Prices also have significant implications for income and its distribution across producers and consumers. In the context of climate change, when designing trade policies, policy-makers will have to meet food security objectives while at the same time providing incentives for sustainable agricultural growth and rural development. Discussions on trade policy will also have to focus on export bans, which can harm NFIDCs, rendering the international market unreliable as a source of food.
While the bottom-up approach to mitigation adopted in the Paris Agreement facilitated consensus, the lack of a mechanism for determining a global carbon price creates difficulties for the international trading system to play a role in mitigating efforts. Trade can lead to lower emissions globally, but can also increase them when the social costs of such emissions are not reflected in prices.
While the use of border measures might seem to offer a mechanism to correct for potential trade distortions due to differential carbon pricing, this is extremely challenging technically and opens up the possibility of protectionism. Although technical difficulties related to measuring carbon footprint of agricultural products are not insurmountable, policy-makers will have to discuss how trade agreements could be supportive of such market-based solutions to mitigation.
Key points
1 Carbon labelling could help shape consumer preferences, contributing to the transition to a low-emissions economy. This would require an internationally-recognized approach in setting the related standards.
2 Climate change could result in a considerable increase in the uncertainty surrounding sanitary and phytosanitary (SPS) threats. This would hinder trade especially for developing countries, unless appropriate risk assessment, surveillance, monitoring, diagnostics and border infrastructure are in place.
3 Additional costs associated with labelling and standards could place a burden particularly on family farmers and small-scale food processors in developing countries. Assistance for capacity building would be necessary.
Every country has the right to ensure the protection of human, animal or plant health and the environment through the implementation of regulations and standards. Sanitary and phytosanitary (SPS) measures are used to ensure food safety and protect animal or plant health, while other technical regulations, standards and conformity assessment procedures are sometimes referred to as technical barriers to trade (TBT). These measures have different policy objectives, including environmental protection, human health and safety, and prevention of deceptive practices. Such policy measures, also known as non-tariff measures (NTMs), can have a significant impact on international trade.
While most measures may be put in place due to genuine concerns, it is possible that some are unjustified and implemented in order to protect domestic producers and industry from competition. Since its establishment in 1995, the WTO has responded to this risk through the Agreement on the Application of Sanitary and Phytosanitary Measures and the Agreement on Technical Barriers to Trade (TBT Agreement). These two agreements aim to ensure that such measures are not arbitrary, unjustifiable, or more trade-restrictive than is necessary to achieve their policy objectives.
Climate change will have a substantial impact on agricultural productivity, and subsequently, on trade volume and flows. The many related uncertainties will create significant challenges for national regulatory authorities in their efforts to adopt SPS measures appropriate for emerging climate change issues. These uncertainties could result in the implementation of overly cautious measures and potentially unjustified barriers to trade. They may also lead to inadequate measures and the subsequent increase of pests and diseases. In addition, TBT measures may be increasingly used as part of mitigation efforts, resulting in further increases in the use of NTMs.
The application of environmental standards to food products and the use of environmental labelling are becoming popular in many countries. In fact, an increasing number of bilateral and regional trade agreements embody provisions that support cooperation on the use of environmental standards. Product standards and labelling have supported the creation of a market for ‘organic’, ‘fair trade’ and sustainably-sourced wood and paper products. If products could be distinguished from one another in terms of emissions generated by their production, the same could be done to create a market for food with a low carbon footprint. Indeed, shaping consumer preferences towards agricultural and food products that are produced by low-emitting methods could provide the necessary incentives for agriculture to further contribute towards mitigation efforts.
The treatment of product standards, technical regulations and conformity assessment procedures is covered by the TBT Agreement. The TBT Agreement provides disciplines to ensure equitable treatment in these measures for imported products and ‘like products’ of national origin (Article 2:1). An increasing awareness of climate change issues among consumers could lead to demand for carbon labelling. When considering this, it would be important to examine whether the environmental provision would permit countries to impose technical regulations associated with the environmental characteristics of products, such as their carbon footprint. While the TBT Agreement does allow countries to establish their own requirements for imported products, it requires that these be non-discriminatory – i.e. the treatment of imported products should not be less favourable than that accorded to ‘like’ domestic products.
If a country were to require that all domestic and imported products be labelled on the basis of their carbon footprint – since labelling is required for both domestic and imported products – this would seem to be in line with the national treatment provisions of the TBT Agreement. However, since carbon footprint is not in essence a physical part of products (but rather a consequence of the method of production, processing and transport) the implications of the TBT Agreement requirement for the equal treatment for imports of ‘like’ products remain untested.
In addition, accurately determining carbon footprint would be challenging and might even lead to trade disputes unless a mechanism for assessing this could be agreed upon between trading countries (see also Part 5). A minimum requirement would be the development of an objective approach to the quantification of carbon footprint and international acceptance of its use as a basis for carbon labelling. In many countries, private companies such as supermarkets currently take the lead in developing product standards and labels. However, the potential lack of transparency and harmonization in the development and application of private standards for carbon labelling may lead to disagreements among trading partners.
WTO agreements place a particular emphasis on the harmonization of national regulations on the basis of international standards. The SPS Agreement, for example, explicitly references the international standards developed under the auspices of the FAO/WHO Codex Alimentarius Commission (Codex), the International Plant Protection Convention (IPPC) Secretariat (governed by the Commission on Phytosanitary Measures [CPM]), and the World Organization for Animal Health (OIE). Importantly, measures that are based on the standards, guidelines and recommendations developed by Codex, the IPPC Secretariat and OIE are presumed to be in conformity with the SPS Agreement. The role of international standards is also central to the TBT agreement, although it does not refer to any specific standard-setting organization. The use of relevant international standards as a basis for technical regulations is presumed by the TBT Agreement as not creating an unnecessary obstacle to international trade (Article 2.5). An international approach to identifying the environmental characteristics of goods, such as their carbon footprint, would reduce the likelihood of challenges through the WTO to the use of measures on labelling requirements, and could help to limit the tendency for the proliferation of private standards.
The International Organization for Standardization (ISO), a non-governmental international organization with a membership of 162 national standards bodies, has developed a series of standards for environmental labelling (the ISO 14020 series). FAO collaborates actively with ISO in some 40 technical committees – for example with regard to climate change and other environmental impacts – building on the environmental management standards (ISO 14000 family of standards) to develop guidelines providing a comprehensive and sound assessment of environmental performance. The ISO 14021, in particular, covers the evaluation and verification of claims relating to GHG emissions. It requires the use of verifiable Life Cycle Analysis measurement (see Box 6.1) for labels relating to carbon footprint. ISO 14067, currently under development, covers requirements and guidelines for the quantification and communication of the carbon footprint of products.
Unlike Codex, CPM, or OIE, ISO is not an intergovernmental organization, although the technical committees that develop ISO standards often include a wide range of experts from industry as well as consumer associations, academia, NGOs, government and, in some cases, even representatives from one of the international standard setting bodies. Agreement on the adoption of objective methods for determining implied emissions, such as those developed by ISO, and their fair application to domestic and imported products, may encourage countries to pursue a collective approach to the use of carbon labelling, potentially contributing towards a lower emissions agricultural and food system.
However, the use of carbon standards and labelling and the associated processing, monitoring and verification requirements are likely to impose additional costs on suppliers. This could put some family farmers and small-scale producers, particularly in developing countries, at a disadvantage, especially when they are not able to pass on these costs to the consumer. Aid and technical assistance may be needed to overcome these issues (see Box 3.3 on Special and Differential Treatment).
It should be noted that carbon labelling does not require that any information be provided on whether countries have taken steps through the use of carbon taxes or any other means to reduce the carbon footprint of products. Some countries might be low-carbon producers due to natural advantages (e.g. resource endowment), while others have to use policy measures to reduce their carbon footprint, including non-tax measures. Nonetheless, to the extent that increased emissions efficiency is reflected in a reduced carbon footprint, labelling provides a way to capture the emissions-competitive standing of food and agricultural products and to guide consumers in the direction of low-emissions choices. It could also support emissions reallocation through international trade by providing a non-price competitive advantage to international suppliers of low-emissions products (see Part 5 for a discussion on emissions reallocation). Naturally, for labelling to be effective consumers must be adequately informed about the implications of the choices they make.
As with ‘organic’ or ‘animal-welfare-friendly’ versus conventional products, consumers could always choose to ignore ‘climate-friendly’ product characteristics and make their purchasing decisions based on other reasons. They must be willing to pay a possible price premium for low-carbon footprint products. The only way to ensure that price and carbon labelling work in a mutually supportive way (i.e. to promote lower emissions in global food and agriculture) is for the prices of labelled products to reflect fully and credibly the internalized cost of emissions involved in their production and delivery to consumers. In addition, consumers would need to consider the carbon footprint when making their purchases, which would be easier for those with higher income. As such, labelling is not a panacea and policies are still needed to reduce emissions of agricultural production by promoting emissions efficiency. The use of a cooperative approach in carbon labelling could however play an important part in the transition to a low-emissions economy.
The SPS Agreement aims to ensure that SPS measures are used solely to protect against SPS risks, and not for protectionist purposes. However, in light of the issues emerging from the effects of climate change in relation to SPS matters, it is necessary to examine whether the SPS Agreement provides sufficient policy space for members to adopt appropriate SPS measures in a timely manner.
Climate change will affect plant and animal health and food safety, and WTO members should have the flexibility and capacity to adopt and implement the necessary SPS measures in response to these expected impacts under the SPS Agreement.
In relation to plant health, it is generally expected that shifting crop ranges, changing wind patterns and extreme weather will lead to a change in the distribution of pests. Warmer temperatures in particular may allow for better survival of certain pests, and in some cases there may be increased virulence and changing pest population dynamics, which could lead to larger-scale damage. Indirect impacts of climate change – for example, devastation of mangroves and natural forests – may lead to pest and disease outbreaks, and consequent transboundary movements. Plant health is extremely vulnerable to the effects of climate change, given the immense diversity in plant and pest species and the numerous intricate and complicated interactions between host, pest, ecosystem and human response (e.g. pest management activities). Indeed, the diversity of plant pests is so huge that predicting which species pathogenicity, distribution or epidemiology will be affected is very difficult, if not impossible.
In animals, the distribution of vector-borne diseases, the vector’s ecology and its pathogen development rate will depend strongly on environmental conditions. The effects have already been seen with the distribution of bluetongue disease (BT) in ruminants, which has been widely attributed to climate change. Pathogens may turn more aggressive in settings where hosts have become more abundant or immune-compromised. This may also occur when pathogens perform a host species jump, possibly in response to increased host species mixing.116
In the case of zoonotic infectious diseases, such a jump could have a direct and detrimental impact on human health. Human health could also be affected by a decline in the nutritional content of livestock products due to increased instances of pathogens and diseases in feed and animals.
Non-vector-borne animal diseases such as avian influenza could also be influenced indirectly by climate change, for example, through changes in migratory routes of birds or the increasing prevalence of host animals. In fact, changes in livestock production systems – such as fewer cattle and increased numbers of small ruminants and camels in arid and semi-arid locations – may be the reason for a rise in the distribution of peste des petits ruminants, also known as sheep and goat plague and a major disease affecting these animals. There may also be increasing adjustments in livestock production systems, as certain types or breeds of animal are favoured for their suitability to changing climatic conditions or availability of feed.
As in the case of plant and animal health, the climatic impacts on micro-organisms affecting food safety are thought to be substantial. In fact, the Intergovernmental Panel on Climate Change (IPCC) has reported that warmer climate in combination with inappropriate food behaviour may contribute to increased incidences of food-borne diseases. In particular, the carriers of food-borne pathogens and major hygienic pests in the domestic environment, such as flies, cockroaches, and rodents, could increase in response to climatic changes. There may also be increases or shifts in mycotoxin- and biotoxin-producing organisms that are highly dependent on appropriate temperatures. Mycotoxins are produced by certain fungi that predominantly contaminate staple cereals; biotoxins, on the other hand, are produced by certain phytoplankton species that can accumulate in various marine species. Changes in the levels and dispersion of these toxins could have a direct impact on human health and food security.
Finally, human responses to climate change could also increase the contamination of food sources with chemicals. For example, the use of plant protection products or veterinary drugs may increase as a result of climate change-induced adjustments to agricultural practices, and an expected increase in pressure from pests and diseases. Moreover, inappropriate application or storage of such products could lead to excessive residues and raise food safety risks.117
Climate change will alter pest and disease distributions and agricultural trade flows in ways that cannot be easily predicted. The number of notified SPS measures has been steadily increasing, probably reflecting both an increase in transparency (more measures are being notified) and an increase in the numbers of new or changed SPS measures. Climate change may require WTO members to adapt their existing SPS measures or develop new ones in response to changes in pest or disease risks and to the growing uncertainty about these risks, thus contributing to increased regulatory activity. The SPS Agreement is now more important than ever to ensure the implementation of fair measures that protect human, animal and plant health but also facilitate international trade. The obligation to base SPS measures on scientific principles is at the core of the SPS Agreement, yet the implications for many biological processes under different climate change scenarios are simply unknown. Scientific research concerning pests and diseases and their behaviour under climate change is in its infancy and knowledge gaps compound challenges for the efficient implementation of SPS measures.
The Agreement advocates, among other principles, the international harmonization118 of SPS measures. To attain this objective, WTO member countries are strongly encouraged to base their SPS measures as much as possible on SPS recognized international standards, guidelines or recommendations.119 WTO members rely on the scientific and technical competence of three international standard-setting bodies to set SPS standards relevant to international trade, namely:
▸the World Organization for Animal Health (OIE), for animal health;
▸the International Plant Protection Convention (IPPC) Secretariat, for plant health; and
▸the FAO/WHO Codex Alimentarius Commission (Codex), for food safety issues.
These three organizations and the SPS Agreement comprise the current international regulatory framework with regard to SPS matters.
The standards developed by the OIE, IPPC Secretariat and Codex cover a wide range of products and traded commodities. It would be helpful for WTO members, especially developing countries, if these included references to possible adaptations needed in light of climate change. The absence of targeted international standards, guidelines or recommendations for situations arising from climate change, or delays in the development of such standards, could have negative repercussions for the SPS aim of harmonization. It may also increase the number of disputes between trading partners. However, standard setting can be a lengthy process and delays could arise in situations where the impact of changing climate on biological conditions is unpredictable, as this could prove challenging for the core scientific work upon which the standard is based.
When countries establish measures that do not conform to international standards, guidelines or recommendations, such measures need to be scientifically justified. The justification must be carried out through a scientific risk assessment (Article 5 of the SPS Agreement). Risk assessment stands at the heart of the international regulatory framework and the need to adopt technically justified SPS measures. It has also been central to every major SPS dispute dealt with through the WTO dispute settlement procedure. However, the alteration of biological processes due to climate change may impact risk assessment work for SPS measures.
Even in the absence of climate change, all risk assessments need to factor in scientific uncertainty to some degree. However, the current scarcity of dependable underlying scientific data renders risk assessments more speculative, making it more difficult to establish SPS measures that are scientifically justified, consistent and least likely to restrict trade. Unfortunately, an absence of specific SPS measures could result in provisional measures being taken under Article 5.7 of the SPS Agreement, which could result in an increase in trade restrictions.120
As pests and diseases are not distributed uniformly around the world – many areas are free from certain pests and diseases – the least trade-restrictive and most secure way of trading products is often to import certain commodities from areas that are free from pests and diseases. The SPS Agreement specifically promotes this concept in Article 6, which states that countries shall recognize the concept of pest- or disease-free areas and areas of low pest or disease prevalence.121 However, changing trade patterns and animal production configurations in response to climate change may lead to alterations in the international dissemination of pests and diseases. This could lead importing countries to implement new SPS requirements for products from areas that were previously pest free.
When designating pest- or disease-free areas or areas of low pest or disease prevalence for animal and plant pests and diseases, countries will have to take into account the evolving risk of introductions due to climate change. One important factor in the establishment and maintenance of these areas is appropriate surveillance and monitoring.
It is important to address whether countries have the tools to counter the threats posed by climate change and to implement and adapt their SPS framework appropriately.122 The lower latitudes will bear the brunt of climate change disadvantages,123 meaning that countries in Africa, Asia and Latin America will be disproportionally at risk and in need of further capacity to mitigate and adapt to SPS risks related to climate change.
Surveillance and monitoring for pests and diseases is one of the fundamental activities of veterinary and phytosanitary services. Only sufficient surveillance activities can detect newly introduced pests early and allow for immediate control and eradication actions. As mentioned, surveillance and monitoring is also an important tool for the implementation of measures that promote frictionless trade, for example the declaration of pest- or disease-free areas or areas of low pest or disease prevalence.
Surveillance is one of the major activities to be undertaken and strengthened to address the risk posed by climate change. It may be necessary for the surveillance of specific pests and diseases to be undertaken at a regional or subregional level. Surveillance could even be performed for animal diseases and food-borne pathogens at the same time.124
Climate change may accelerate and diversify outbreaks of animal and plant pests and diseases, as well as the incidence of food-borne pathogens. It may also cause outbreaks of new pests or diseases. The only way to deal with these new situations adequately is early detection and immediately implementing measures to eradicate the threat. The availability of predefined contingency plans and available eradication methods assists in the swift eradication of new threats. Strengthening rapid response capabilities will be a necessary measure to counter the effects of climate change.125 While considerable information has been provided for animal disease preparedness,126 contingency planning for the plant health sector has not been addressed prominently. Guidance is needed on how new plant pest outbreaks, in particular, could be eradicated in a timely manner.
The SPS regulatory framework recognizes the need to provide capacity-building assistance to developing countries where SPS risks are the greatest. The FAO Legal Office provides support to governments by preparing draft laws and capacity-development activities for lawyers and regulators. FAO has also implemented numerous SPS technical assistance projects including on animal health, plant health or food safety and continues to apply its extensive knowledge of food systems to develop integrated and sustainable solutions to food safety issues. Working directly with small-scale family farmers and governments, such projects have helped to successfully improve traceability and disease control, enable swift quarantining of disease outbreak areas, and facilitate the determination of catchment areas for export.127
Both national and international coordination are needed to ensure the efficiency and impact of the assistance provided. The Standards and Trade Development Facility (STDF)128 is a global partnership between FAO (representing Codex and the IPPC Secretariat), WTO, the World Health Organization (WHO), the OIE and the World Bank. The STDF supports developing countries in building their capacity to implement international SPS standards, guidelines, and recommendations in order to improve human, animal, and plant health and thereby gain or maintain access to markets.129 In recent years, the IPPC Secretariat has focused its work increasingly on implementation issues and the World Bank130 has established the Global Food Safety Partnership (GFSP) to tackle food safety issues.
However, developing countries in particular will require further capacity building in almost all SPS-relevant areas, including:
Diagnostics are a fundamental underlying discipline for SPS-related activities, be it for testing samples from surveillance activities or at borders. Many developing countries lack the technical capacity to set up state-of-the-art pest and disease diagnostic or toxicological laboratories, which are essential for the rapid identification of pests and diseases and food-borne hazards. Reliable testing and diagnostics also facilitate trade flows and avoid trade losses from misidentifications.
With regard to SPS control or inspection procedures, Annex C of the SPS Agreement requires that “such procedures are undertaken and completed without undue delay and in no less favourable manner for imported products than for like domestic products.”131 SPS border inspection points are the “first line of defence” against pests and diseases being unintentionally introduced through trade and determine the speed and ease at which trade flows. Good SPS border posts with sufficient infrastructure limit trade flow delays and associated costs, while ensuring effective protection against SPS risks. In many developing countries, border points need investments to prepare them for the challenges of climate change and increased trade, particularly in countries with extensive land borders.
Developing countries will be most affected by evolving SPS risks. Many will require assistance to upgrade weak SPS infrastructure, and capacity building should include risk assessment, surveillance, monitoring, diagnostics and border infrastructure. Novel approaches such as regional laboratories or centres of excellence should be explored to economize on resources and facilitate cooperation.
Climate change has changed the way SPS-relevant authorities at national, regional and international levels need to view decision-making processes and competencies, since it will not be possible to design future actions based on historical precedents.132 It is vital that SPS issues regarding climate change receive adequate attention in the broader policy debate surrounding climate change. Political weight and subsequent support for SPS needs at national, regional and international levels will only be available when SPS issues are recognized as an important component of the climate change debate.
Carbon footprint provides a measure of the total amount of carbon dioxide emissions (or other greenhouse gas emissions in carbon equivalent) directly and indirectly caused by an activity or accumulated over the life stages of a product.
Carbon labelling provides information on the carbon dioxide emissions (or other greenhouse gas emissions in carbon equivalent) generated as a by-product of the manufacturing, transporting or disposing of a product. The labelling system is intended to encourage behaviour that would contribute to a reduction in greenhouse gas emissions.
A shift in CO2 emissions away from countries taking stringent GHG mitigation actions towards countries taking less stringent or no mitigation actions.
Agriculture that sustainably increases productivity, resilience (adaptation); reduces/removes GHGs (mitigation); and enhances achievement of national food security and development goals.
In the context of agricultural support policies, decoupling refers to support given to eligible recipients that is not linked to prices or production decisions, and thus has no or minimal distorting effect on the type or volume of agricultural production.
See GHGs.
Emissions per unit of output.
Emissions misallocation refers to the outcome of carbon leakage when the overall impact at the global level is negative.
Emissions reallocation refers to the outcome of carbon leakage when the overall impact at the global level is potentially positive.
Greenhouse gases refer to carbon dioxide, nitrous oxide, methane, ozone, chlorofluorocarbons and other gases occurring either naturally or resulting from human (production and consumption) activities, and contributing to the greenhouse effect (global warming).
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