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Introduction

Crop diversification means increasing the diversity of crops in space and time using diversification practices such as rotation extension, multiple cropping, intercropping, and/or a combination of these practices. Crop diversification can support agroecological transitions towards more sustainable agri-food systems, mitigate climate change and help achieve the Sustainable Development Goals [START_REF] Paresys | DiverIMPACTS Policy Brief #1: Systems approaches to promote crop diversification as a lever towards sustainable agri-food systems[END_REF] .

Barriers hindering the development of diversified cropping systems are found not only at the farm level but also at other stages of value chains 1 [START_REF] Morel | Innovating within or outside dominant food systems? Different challenges for contrasting crop diversification strategies in Europe[END_REF] [START_REF] Antier | DiverIMPACTS Policy Brief #2: Recommendations for overcoming barriers to crop diversification towards sus-tainable agriculture[END_REF] . The multiple changes required to create and develop new value chains for crop diversification products range from technical to economic, organisational, regulatory and cognitive aspects.

This is why value-chain coordination is paramount to support diversification. Beyond creating new value chains or adjusting existing value chains to new production systems, it is necessary for actors to work collaboratively in order to "co-adjust/co-optimize" value chains. However, as multiple stakeholders must be involved in crop diversification value chains, implementing such coordination is not an easy shift.

The large number of actors involved in food value chains, and the interrelatedness of barriers [START_REF] Antier | DiverIMPACTS Policy Brief #2: Recommendations for overcoming barriers to crop diversification towards sus-tainable agriculture[END_REF] , implies that a systems approach at the value chain level is needed in order to overcome barriers. This Policy Brief provides recommendations for public policies to effectively support the implementation and scaling-out of crop diversification value chains.

Key research results at the value chain level

Coordination challenges and relevant responses

Multiple stakeholders are involved directly (value chain actors) or indirectly (external stakeholders) in crop diversification value chains (Figure 1): [START_REF] Villa | DiverIMPACTS Deliverable 6.6: Analysis of impact of crop diversification at regional level and for consumers based on selected value chains[END_REF] ; and research results presented in [START_REF] Villa | DiverIMPACTS Deliverable 6.6: Analysis of impact of crop diversification at regional level and for consumers based on selected value chains[END_REF][START_REF] Amrom | Addressing barriers to crop diversification: key elements of solutions identified across 25 case studies[END_REF][START_REF] Mamine | Product-service systems in direct crop-livestock relationships[END_REF] ). • Coordination is also needed with external actors e.g. upstream actors able to engage in specific input developments, advisory services, R&D, financial and insurance services which can improve, facilitate and encourage the implementation of new technologies and practices (see case studies 6 and 7 for examples [START_REF] Villa | DiverIMPACTS Deliverable 6.6: Analysis of impact of crop diversification at regional level and for consumers based on selected value chains[END_REF] ; as well as research results presented in [START_REF] Amrom | Addressing barriers to crop diversification: key elements of solutions identified across 25 case studies[END_REF] ). Operational solutions are needed, both in short and long value chains, as tools for framing impactful coordination and sustainable collaboration.

• An example is innovative contracts which encourage farmers to diversify their cropping systems, and lead to the development of new value chains. Key features of contracts to encourage crop diversification include novel agreements about volume, quality, variability, as well as specific contract duration, risk management, price setting and economic benefits sharing [7] . Such contracts can involve two or more actors, and should take into account the challenges faced by farmers and downstream actors, and incentivise change by ensuring risk sharing during learning phases. Examples of novel arrangements are illustrated by case studies 15, 17, 19, 23 [4;7] . In some cases, contracts may take the form of a joint venture involving various actors. • It must be noted that in early stages of value chains, no formal contracts may be needed, and concrete solutions may take the form of small investments to keep ideas developing. In this case, not only coordination but also trust is especially important to facilitate coordination.

Types of value chains for crop diversification, and their specific challenges

Crop diversification can successfully take place both in short and long value chains.

• Short value chains involve a limited number of local actors and ensure the creation of added-value in a specific territory. Some of the actors engage in various activities to collect, process, transport, pack, or market the products, and may create their own distribution channels (such as on-farm or online shops) to create added-value. Some short value chains are organised as community-based food systems. Specific challenges faced by short value chains include limited access to grants and subsidies as the size of their organisation may not fit with the target group of these supportive policies or they may lack time to apply for them. • Long value chains are made of multiple actors, who are usually only responsible for one specific service or production step. These value chains generally allow large quantities of products to be processed and reach wider markets at the national or even international level. Specific challenges in long value chains are related to the larger volume to be processed, which implies steady access to a significant volume of agricultural production, as well as high investment at the downstream stage of value chains and the need to reach a wider market.

Critical phases for crop diversification value chains

Coordination challenges are a transversal aspect that hinder crop diversification at the starting, sustaining and scaling-up phases.

• In the start-up phase, numerous challenges appear for farmers who have to gather knowledge for new practices and crops and reorganise their cropping system. Challenges are also present from harvest to retail, at the market level as well as in the coordination between actors, e.g.: assessing the feasibility and return-on-investment of the innovations, creating new and fair business-to-business relationships with relevant types of contracts and value distribution, designing new markets and building a reputation for the new products, and balancing investment and risk between the different stakeholders. A collaborative problem-solving approach can

Collaborative approaches contribute to a mutual understanding and the identification of new arrangements that are advantageous for all actors of the value chains.

help overcome the challenges that could otherwise not be tackled by actors separately. Collaborative approaches contribute to a mutual understanding and the identification of new arrangements that are advantageous for all actors of the value chains. • To sustain newly created chains, communication between actors, and ensuring continuous improvement through relevant sources of information and knowledge, are critical. In addition to this, maintaining a fair value distribution across stages and ensuring longerterm commitment of all value chain actors are crucial.

• In a later scaling-up phase, financial aspects become critical, especially at the downstream stage of value chains where investments for wider processing and marketing capacities are needed. Organisation, regulatory or administrative, as well as marketing strategies to expand market shares are also critical. Coordination is facilitated by trust, a key element of forging networks and engaging in change [5; 8-9] . Coordinated investment and actions imply building social capital as well as developing a common (market) vision.

Key principles for policies to support crop diversification at the value chain level

1 Support coordination and collaboration at the value chain level.

Support should be directed at exploring and building cooperation at the value chain level rather than towards individual actors. Public policies should facilitate the following aspects using both incentives and relevant regulations:

• Novel types of contracts can help improve coordination between stakeholders in new value chains.

• Mechanisms for sharing the investment costs and risks of innovation (e.g. insurance options, incentives to be shared consistently between value chain actors, etc.) are important to balance the efforts between value chain actors.

• Transparency at the sector level about investment costs, margins and benefits will help to ensure fairness, coordination and the efficiency of financial support.

2 Support crop diversification value chains in their critical phases

Policies should support both the experimentation and innovation phases (i.e. before value chains are already competitive) as well as the upscaling phases (i.e. when significant investment is required to enlarge the production and marketing of crop diversification products). Policies can support the viability of crop diversification by:

• Integrating monetary incentives such as premiums for ecosystem services to increase the attractiveness of diversification crops.

• Ensuring a stable and favourable regulatory context regarding quality standards of new crops in order to create conditions for easier transition to diversified cropping systems.

3 Consider a strategic vision for crop diversification value chains

Crop diversification is an opportunity to set up new values in the agri-food system, with more attention on ecosystem services, both in the form of short and long value chains. We recommend strategically targeting crops, products, and consumers' groups to ensure the most efficient transition process. This can be achieved by:

• Defining quantitative targets for crop diversification that are consistent with the farm-to-fork strategy and protein transition.

• Reallocating public and private resources towards products that have the highest potential added value (not only economically but also in terms of environmental and societal impact) in each region.

• Facilitating access to grants, especially for small-scale, short value chains.

• Encouraging existing labels to include and promote crop diversity and biodiversity criteria.
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 1 Figure 1: Crop diversification's value chain, actors and coordination levels and tools. Crop diversification implies setting up new relationships between actors of new value chains. Both value chain actors and external actors must be involved in, and can contribute to, the creation and development of crop diversification value chains. Operational value chain actors include farming, collecting, processing, retail and marketing actors ensuring the production of a crop, its processing into a final product and distribution towards consumers. Other value chain actors include farming advisory services; input providers; banking, insurance and risk management services. Other actors and external stakeholders affect the context of crop diversification -either by providing specific services, information or advice, or by changing the societal context and public policies. This includes education and research actors (e.g. agricultural education institutions; agronomic R&D; socio-economic research) and policy makers, NGOS, etc.
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