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Livestock raising is an important sector of the Colombian economy, which will face serious challenges in the next decade, including adaptation to and mitigation of climate change. Colombia must change the model of livestock production in a very short time by freeing up areas of pasture for other uses and focusing intensified livestock production in suitable zones. Despite the urgency and the magnitude of the required changes, only isolated small-scale initiatives exist. Colombia therefore has the challenge to scale-up these initiatives 1, but at present it has no program designed to achieve this objective. We started by analyzing the policies, actors, and existing initiatives in Colombia. We then sought to understand the potential for and the limitations to scaling-up promising initiatives to face the challenges of climate change in the livestock sector. We identified the key elements from previous initiatives and classified them into the conceptual spaces identified in the theory of scaling-up. These are the spaces in matters of: policy, fiscal and financial matters, institutional capacity, learning, partnerships, and technical matters, emphasizing the importance of the technical dimension. Finally, we propose some elements for the design of Colombia's national program of livestock raising.
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INTRODUCTION

The impacts of climate change on cattle raising are difficult to estimate because of the complexity of the relationships among climate, animals, pastures, water, and soils. Nevertheless, we know that these impacts will be related to animal well-being, the availability of food and water, and the occurrence of pests and diseases (Porter et al., 2014). High temperatures reduce animal intake and growth rates (André et al., 2011; Renaudeau et al., 2011) and heat stress in dairy cows increases mortality and economic losses (Vitali et al., 2009). The impacts of climate change on livestock diseases are uncertain and therefore difficult to predict (Mills et al., 2010; Tabachnick, 2010). But there is high confidence that the geographic ranges of livestock pathogens will change and that some pathogen species in the lowland tropics may become less diverse (Mills et al., 2010).

The livestock sector worldwide supports about 1.3 billion producers and retailers and contributes 40–50% of agricultural GDP (Herrero et al., 2016b). Between 1995 and 2005, the livestock sector was responsible for greenhouse gas emissions of 5.6–7.5 GtCO2e/yr. Livestock accounts for up to half of the technical mitigation potential of the agriculture, forestry, and land-use (AFOLU) sectors through management options. These options include sustainable intensification of production, promoting carbon sequestration in rangelands and reducing emissions from manure as well as reducing the demand for livestock products.

Colombia has 514,800 sites where livestock are raised, with 23.4 million head of cattle (ICA, 2017). Livestock raising contributed 1.4% of Colombia's gross national product (GNP) in 2017 and 21.8% of the agricultural GNP (FEDEGAN, 2018). It generates 6% of national employment and 19% of agricultural employment (FEDEGAN, 2018). Colombia has 34.4 Mha of pasture of which 27.9% are classified as unmanaged (DANE, 2014).

Adapting to climate change is a major challenge. By 2100, climate change will reduce pasture growth thus reducing annual production of meat and milk, averaged over various scenarios, reaching in some regions values up to 24.9% compared with the base period, 1970–2010 (Tapasco et al., 2015). Considering mitigation, the livestock sector produced 26% of Colombia's total GHG emissions (258.8 MtCO2e/yr) in 2012 (IDEAM et al., 2016). This was 42% of the emissions of the AFOLU sector (158.6 MtCO2e/yr), with cattle producing 95% of the livestock sector's emissions. Cattle therefore offer the greatest potential for mitigation in the agricultural sector, estimated at 83% of the proposed national goal of emissions reduction of 13.46 MtCO2e/yr by 2030.

Colombia has developed a series of initiatives, programs, strategies, and projects to address mitigation and adaptation to climate change. These include:

• The National Strategy for Reduction of Emissions by Deforestation and Forest Degradation (Spanish acronym ENREDD+) (2009);

• The Colombian Strategy for Low Carbon Development (Spanish acronym ECDBC) (2011);

• The Financial Strategy to Reduce the Fiscal Vulnerability of the State in the Event of a Natural Disaster (2012);

• The National Plan of Adaptation to Climate Change (PNACC) (2012), and

• The National Policy of Climate Change (PNCC) (2016).

In 2018, the Colombian government released a policy document on Green Growth (Crecimiento Verde) formulated by the National Economic and Social Policy Council (CONPES2). The policy seeks to increase the country's productivity and economic competitiveness over a 13-year timeframe to 2030. The policy emphasizes sustainable use of natural capital and social inclusion, consistent with Colombia's commitment to the Paris accord on climate change. It proposes to improve productivity of the agricultural sector by:

• Strengthening capacity for productive agricultural structuring and sustainable agricultural production;

• Managing and transferring technology for sustainable agricultural production;

• Developing strategy to finance sustainable agricultural products; and

• Strengthening the market to stimulae enterprises and products that leverage green growth.

A major problem is that Colombia does not have an inventory of its initiatives on climate change and sustainable livestock production on which to prioritize actions under this policy. For example, Colombia made a formal commitment to the United Nations Framework Convention on Climate Change (UNFCCC) with its Intended Nationally Determined Contribution (INDC)3, accepted in July 2018. But we do not know which adaptation and mitigation measures in the livestock sector have the greatest potential for scaling-up. Nor do we know what barriers and limitations there might be in implementing them.

We address these issues in this paper with a study on policies, value chain actors, and documents of relevant projects. We seek to identify the bottlenecks to scaling-up relevant measures and any gaps there might be in facing the challenges of climate change in the livestock sector of Colombia. We identify the key elements that a program should consider in scaling-up measures of adaptation and mitigation for the livestock sector in Colombia. In the analysis we include institutional and political aspects, financing, and capacity.

CONTEXT OF THE LIVESTOCK SECTOR AND CLIMATE CHANGE IN COLOMBIA: OPPORTUNITIES AND CHALLENGES OF MITIGATION AND ADAPTATION IN THE LIVESTOCK SECTOR

Emissions from livestock come from several sources. In Colombia, deforestation for planting of pastures produces 45% of the total, enteric fermentation 32%, urine and manure of grazing animals 20%, and 4% from manure management (IDEAM et al., 2016). One-third of the departments produce three-quarters of the country's cattle emissions with Meta (14%), Caquetá (12%), and Guaviare (9%) departments producing the most. These departments have the largest areas of natural forest converted into pastures (deforestation).

Colombia's goal for 2030 in its NDC, is to reduce GHG emissions by 66 MtCO2e/year, of which 13.46 MtCO2e/year will come from the agricultural sector. In the ECDBC, the government identified intensifying livestock raising and converting pastures to other uses as large-scale actions with potential for mitigation (UNIANDES et al., 2013). This has focused on intensifying livestock production in suitable zones through appropriate management of grasslands and silvopastoral systems.

The El Niño-Southern Oscillation (ENSO) phenomenon in the last decade caused losses of US$1.8 billion in the livestock sector (FEDEGAN, 2018), killing 377,000 head of cattle, displacing another 5.6 million head, and damaging 16.1 Mha of pasture. Climate change predicts that ENSO will become more frequent and more severe (IPCC, 2014). The changes in temperature and precipitation predicted by the business-as-usual scenarios (A2 for milk and B2 for meat) will reduce milk and beef production in Colombia by 7.6 and 2.2%, respectively (Tapasco et al., 2015). Nariño, Caquetá, Casanare, Cundinamarca, and Córdoba departments will be affected most. The eastern plains (Arauca, Casanare, Meta, and Vichada departments) are one of Colombia's main regions of livestock production. Higher temperatures in this region will increase heat stress on cattle and decrease beef and milk production. A business-as-usual scenario (8.5 W m−2 more solar radiation by 2100, RCP 8.5) predicts 2.7% less beef and 2.1% less milk by 2040 (CIAT and CORMACARENA, 2018).

Measures to address these issues improve indicators of Green Growth such as yield, system carbon balance, and land-use conflict (Table 1). Appropriate pasture management and silvopastoral systems are two large-scale measures that offer synergies in both mitigation and adaptation (UNIANDES et al., 2013; World Bank and DNP, 2014).


Table 1. Green Growth indicators for the livestock sector in Colombia, 2014–2030.
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Mitigation measures include increasing carbon contents in livestock systems, planting trees, and increasing carbon stocks in soil and biomass in pastures and shrubs. They also include reducing emissions by increasing productive efficiency by eliminating the large differences in feeding efficiency and emission intensity in livestock systems (Herrero et al., 2013). Restoring degraded pastures as well as including trees offers great mitigation potential throughout Latin America (de Moraes et al., 2017).

Adaptation includes measures to deal with higher temperatures by reducing exposure to and increasing tolerance to heat stress, to excess water, and to drought. Silvopastoral systems provide shade and can reduce body temperatures of grazing cattle up to 4°C compared with pasture-only systems (Broom et al., 2013). Sustainable intensification with improved forages that are tolerant to drought and excess water can be achieved throughout the tropics (Rao et al., 2015). These systems provide improved soil management and microclimate, together with better soil protection by providing permanent cover. Producers can diversify into cropping systems, with improved management of soil, water, and climatic resources and improved soil fertility (Rao et al., 2007).

Incorporating trees and shrubs in integrated silvopastoral systems (iSPSs) further increases carbon stocks. Moreover, iSPSs have better soil water balance and lower ambient temperatures, increasing forage production and quality (Murgueitio et al., 2014). In Colombia's dry Caribbean region, iSPSs reduce the mean annual temperature by 2–3°C and soil surface temperatures as much as 13°C. Relative humidity within the iSPS can be 10–20% higher and evapotranspiration up to 1.8 mm/day less than in systems without trees.

The Colombian livestock sector faces challenges from international free-trade agreements, which eliminate current protective tariffs on dairy and meat products. At the same time the sector also faces the environmental risks of climate change. Markets will also consider the carbon footprint and general environmental performance of these products. Colombia must therefore improve the productivity and sustainability of the livestock sector to be competitive in international markets. In most regions, forage production is low and seasonal droughts are severe with little supplementary irrigation available. Cattle are managed with set stocking at constant low rates in large-sized paddocks (FEDEGAN, 2014). The average carrying capacity in Colombia is 0.86 head/ha (0.62 if grazed crop residues are included; DANE, 2014). Sustainable intensified production in suitable areas regions can increase substantially the amount of milk or meat produced and have lower environmental impacts (Calle et al., 2013; Lerner et al., 2017; Marin et al., 2017).

Both the Colombian government and the National Livestock Federation (FEDEGAN) know that the livestock sector needs to become more efficient and sustainable within the next decade. Intensification must focus on suitable lands and areas unsuitable for intensification converted to other uses such as forestry. Although preliminary work has identified some possibilities in mitigation (UNIANDES et al., 2013), there is no overall inventory of the feasible initiatives nor of their scopes.

DEFINITION AND ELEMENTS FOR SCALING-UP

Scaling-up is a process that explores different pathways to expand, adapt, and maintain policies, programs, or successful projects to reach a greater number of people (Linn, 2012). It is part of a wider process of innovation and learning. It makes it possible for more producers and a larger area of land to adopt a technology. Scaling-up usually starts from a pilot project, which, after being validated and evaluated, is replicated by other producers and regions. In doing so it generates greater impact, often by adapting technical and social elements to each context. During the scaling-up process, it is possible to make adjustments according to experiences and lessons learned. The scaling-up process also considers the long-term risks of reversion4 of the technology.

There are seven components (called spaces) of the environment necessary to enable scaling-up (Linn, 2012): (1) policy; (2) fiscal and financial; (3) institutional capacity; (4) learning; (5) partnership; (6) political; and (7) others (markets, environmental, and cultural).

METHODOLOGY

We carried out the study in stages. We first compiled secondary information of Colombian policy on livestock and climate change and the role of institutions in national initiatives in these areas. We interviewed some key actors to obtain their perception about the challenges and barriers to adaptation and mitigation to climate change in the livestock sector. We included Linn's (2012) seven spaces in an analysis of the strengths, weaknesses, opportunities, and threats (SWOT analysis) to scaling-up the projects.

Map of Policies, Plans, and Other Initiatives Regarding to the Livestock Sector and Climate Change Mitigation and Adaptation in Colombia

We carried out a desk review to identify the policies, plans, programs, and projects related to livestock activity and climate change issues in Colombia. We reviewed their content to capture interactions among the existing policies (Flanagan et al., 2011). We summarized the results in a timeline and a map of governmental policies and plans.

Map of Actors in the Livestock Sector and in Climate Change in Colombia

We then used a bibliographic review to identify the actors who work in livestock and climate change issues in Colombia. We classified them according to their role in the various initiatives of policy design, project implementation, research, technical assistance, guild representation, and livestock business. We classified actors into eight categories: (1) public institutions, (2) private companies, (3) trade unions and producer associations, (4) financing institutions, (5) research centers, (6) non-government organizations (NGOs), (7) international bodies, and (8) enterprises and companies that sell supplies. We created a map of the actors according to their classification.

Key Actors' Perspective About Barriers to Adaptation and Mitigation of Climate Change in the Livestock Sector in Colombia

We conducted 13 semistructured interviews October–November 2017 with the key actors identified in the map of actors from section Map of Actors in the Livestock Sector and in Climate Change in Colombia above. They were distributed as follows: Public institutions (1); Trade unions and producer associations (2); financing institutions (1); research centers (3); NGOs (3); international organizations (2); and private enterprises (1). We did not include merchants that sell agricultural supplies because they have not played any relevant role in developing the initiatives. The questions we asked sought to learn the emphasis within each group on what producers and institutions within the livestock sector should do to adapt to and to mitigate the effects of climate change. They also sought to identify the obstacles to implementation and the key policy elements needed to ensure success at a local level.

Learned Lessons From Scaling-Up Potential Projects

Identification of Projects and Initiatives With Scaling-Up Potential

We consulted the key actors about both completed and ongoing projects with a scaling-up potential in the livestock sector that they considered to be successful. In all, we identified 17 projects. We applied five criteria to identify which projects are more suitable to scale-up. The five criteria were:

1. That the project implemented measures to adapt to or mitigate climate change;

2. That the projects covered at least 2,000 ha;

3. That the project was implemented for more than 3 years;

4. That the project included a minimum of 20 producers who have implemented the measures; and

5. That at least 25% of the producers involved had herds fewer than 50 head [in Colombia, 81.3% of the livestock sites have fewer than 50 head (FEDEGAN, 2017)].

For three projects that met the five criteria, we made an in-depth review of the technical documents and reports to generate a general description of each project. We identified the technologies proposed in of them, and reviewed their scalability potential taking account of the biophysical conditions (MADR, 2018).

SWOT Analysis

We carried out a SWOT analysis (Weihrich, 1982) based on semistructured interviews with the leaders of these three projects (“champion interviews”) November 2017–March 2018. Each interview contained 23 questions addressing the project's technical component, its financing, its partners, the policy instruments on which it relied, the institutional capacity, its training strategies, and other barriers to scaling-up. We asked each champion to identify the three main strengths, weaknesses, opportunities, and threats that they considered most relevant to the design of a program to scale-up mitigation and adaptation measures. We considered the identified strengths and weaknesses to be most relevant lessons learned in implementing each project. Opportunities and threats include situations or activities that were not foreseen at the design stage and that may enhance or weaken implementation of the measures or cause reversion. We related the SWOT components identified through the champion interviews to Linn's (2012) spaces described above.

Our Institution's guidelines and national regulations did not require a written ethics approval. We did inform all interviewees about the aims of the research and all gave us verbal consent to use of the data collected.

RESULTS

Policies, Plans, Initiatives, and Actors in the Livestock Sector and in Climate Change in Colombia

We used the data from the bibliographic review of policies, plans, programs, and projects regarding climate change, to construct a timeline of the livestock sector in Colombia 1991–2017 (Figure 1). The timeline shows how the country has developed diverse initiatives and how it has started a series of policy instruments to achieve the coordination and structuring of climate change initiatives.


[image: image]

FIGURE 1. Timeline of relevant activities in the livestock sector and climate change in Colombia.



In 2011, CONPES sought to consolidate institutional strategy to articulate policies and actions in climate change matters (CONPES #37000 of 2011). In 2016, the National System of Climate Change (SISCLIMA) was established by decree, as a coordinating and management platform for adaptation to and mitigation of climate change matters (Decree 1298 of February 24, 2016). Decree 1931 in 2017 established guidelines for the management of climate change, incorporating climate change into public and private decision making. Decree 1931 postulates a development path resilient to climate change and progress toward a low carbon economy. It seeks to reduce the risks of climate change and allow creation of new opportunities linked to it. In this new political environment, there are a series of plans and strategies, some of which are already in place, that provide guidelines adaptation to and mitigation of climate change in Colombia. These include the PNACC, the ECDBC, and the ENREDD+, detailed in the Introduction.

Policy on climate change with attention to the livestock sector in Colombia had already begun to grow in relevance and appeared explicitly in 2011 with the formulation of the ECDBC. Subsequent interest in the sector grew among academic, public and private institutions, although most policy documents are related to the mitigation of climate change (Figure 2). In the period 1991–2017, ten laws related to climate change (CC) were passed, along with six policies, seven policy instruments (decrees, resolutions, CONPES), three programs, and 21 strategic plans and strategies.
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FIGURE 2. Map of governmental policies and plans related to the livestock sector and climate change in Colombia. NDC, Determined Contribution at National Level; PNCC, National Policy of Climate Change; PNACC, National Plan of Adaptation to Climate Change; PACC A., Plan of Adaptation to Climate Change of the Agricultural sector; ENREDD+, National Strategy for Reduction of Emissions by Deforestation and Forest Degradation; EICDGB, Comprehensive Strategy of Control of Deforestation and Management of the Forests; ECDBC, Colombian Strategy of Low Carbon Development; PAS A., Action Plan of the Agricultural Sector; NAMA GBS, Nationally Appropriate Mitigation Action for Sustainable Bovine Livestock sector; PIGCCS, Comprehensive Sectorial Plans for Management of Climate Change; PIGCCT, Comprehensive Territorial Plans for Management of Climate Change; MTCC, Mission for the Transformation of the Colombian Countryside; MCV, Mission of Green Growth; PNNV, National Plan of Green Businesses; PV, Green Protocol; PECTIA, Strategic Plan of Science, Technology, and Innovation of the Colombian Agricultural Sector; PPSA, Policy of Payment for Ecosystem Services (PES) (Decree 870 of 2017); PGSS, Policy for the Sustainable Management of the Soil; PNGIRH, National Policy for the Comprehensive Management of the Hydric Resource; PNGIBSE, National Policy for the Comprehensive Management of the Biodiversity and its Ecosystem Services; PNR, National Restoration Plan.



Actors, Multi-Stakeholder Initiatives and Projects in the Livestock Sector and in Climate Change in Colombia

We identified 70 institutional actors with either direct or indirect relation to climate change and the livestock sector in Colombia (Figure 3). We also found that three major initiatives brought most of the actors together, although the nature and thematic agendas of the three are quite different. Briefly the three initiatives are:

[image: img]MGS-Col is a multistakeholder (public-private) initiative with 47 members compromising the production and dissemination of technical knowledge and actions that support projects, programs and policies design, and implementation around sustainable livestock activity.

[image: img]SLP is an initiative implemented by a strategic alliance between the Colombian Federation of Cattlemen and the National Cattle Fund (FEDEGAN-FNG), the Center for Research in Sustainable Systems of Agricultural Production (CIPAV), the Fund for Environmental Action and Childhood (Fondo Acción), and The Nature Conservancy (TNC, cofinanced by the Global Environment Fund (GEF), administered by the World Bank (WB) and the British Embassy. This projects seeks to improve livestock productivity in an environmentally friendly manner; integrating different types of technologies such as silvopastoral systems in livestock production, and the conservation of native forests and natural ecosystems on farms.

[image: img]NAMA SL is an initiative led by the Ministry of Agriculture and Rural Development (MADR) with support from the Ministry of Environment and Sustainable Development (MADS), which seeks to identify mitigation activities to be implemented in the Colombian livestock sector as a contribution to reduce emission of GHG, according to the particular conditions of each region in the country. This initiative have not ended in a NAMA document yet but there is a NAMAs Information Note of Sustainable Bovine Livestock document which one was registered to united nations framework convention on climate change (UNFCCC).
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FIGURE 3. Map of actors around the policies, plans and initiatives of climate change in the livestock sector in Colombia.



MGS-Col counts on 27% of the identified institutional actors, followed by SLP (17%) and NAMA-SL (11%). Public institutions are most involved in all three initiatives compared with private companies, which are involved only in the MGS-Col. MGS-Col has a good representation of actors and is open to others who may be interested. It is recognized nationally and has influenced policy despite limited participation by the private sector. It is slow to make decisions because it represents such broad interests. The SLP is technically strong and experienced in the field, partly because of FEDEGAN's involvement. While it can finance technological change and provide technical assistance, it covers just 0.4% of cattle farms. NAMA-SL aligns with the government's international commitments in the NDC process of the UNFCCC. It is focused on the implementation of silvopastoral systems, but at present has no financing, and there is no involvement by the private sector.

Commercial enterprises are not directly linked to climate change initiatives by the livestock sector in Colombia. Nevertheless, they are linked indirectly through the initiative of dialogues of green markets and two companies that supply inputs to livestock do participate sporadically in MGS-Col.

Colombia was the first country in the region to join The Tropical Forest Alliance (TFA), which is affiliated with the UNFCCC and was formed after its 2012 Conference. Colombia identified beef production as one of its prioritized value chains. New initiatives have emerged since the signature in May 2019 of the zero deforestation agreements for dairy and beef value chains. Private actors have shown greater interest in these initiatives and they are involved to a greater degree than in the others detailed above.

Barriers to the Adoption of Adaptation and Mitigation of Climate Change Actions in the Livestock Sector in Colombia

The “key actors” interviewed considered that the most relevant technologies to address climate change in the livestock sector are either silvopastoral systems (38%) or division of paddocks (as opposed to traditional set-stocking of large areas) (31%). But there is only low level adoption of these technologies, for which 85% of interviewees fault the producers. Many interviewees (30%) also fault institutions for a lack of technical assistance and financial incentives, and 30% point to poor communication and coordination between producers and institutions. However, only 23% of the responders identified producer resistance to changing the traditional grazing practice as the major limiting factor. The other obstacles that responders identified were institutional, such as scant spelling out of relevant policies (54%), lack of data on which to formulate policy (31%), and poor coordination between the national and local governments (31%).

For successful implementation of national initiatives in the field, interviewees considered that they must be formulated with the participation of regional and local actors (46%) and with a holistic vision (38%). Local projects must have enough regulatory and sanctioning authority so that they can enforce environmental legislation on deforestation (38%). Other elements that interviewees identified, but with less unanimity were:

(i) Greater education of consumers and producers about responsible consumption and production;

(ii) Greater leadership of MADR in clear definition of the goals and the initiatives to achieve them;

(iii) Better identification of market niches for differentiated products and ways to meet them; and

(iv) Strengthening technical assistance; and incorporating the focus of landscape management in planning cattle production.

Lessons Learned for Scaling-Up

Projects and Initiatives With Lessons Learned for Scaling-Up

Three projects satisfied the five criteria listed in section Identification of Projects and Initiatives With Scaling-Up Potential that our consultations identified as essential components on which to evaluate scaling-up (Table 2). The projects were:

(1) The Sustainable Colombian Livestock Project (SLP);

(2) The Caquetá Connected Landscapes Project (Caquetá CLP); and

(3) The Orinoquia Sustainable Bovine Production (Orinoquia SBP).


Table 2. General description of the three projects selected.
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There is a complete list of the projects that we identified and the selection criteria we applied in Supplementary Table 1.

The Orinoquia SBP is the longest running (13 years), while the project that has been running the shortest time is the Caquetá CLP (5 years). The project with the largest coverage is SLP, with 87 municipalities, while the project with the least coverage is the Caquetá CLP, which covers only four municipalities. The project that has had the largest area intervened is SLP, with more than 40,000 ha, and the one with the least intervention is the Caquetá CLP, which covers a little more than 2,000 ha. See Supplementary Figure 1 for a map of the location of the interventions in each.

SLP has received the most finance (US$24 M over 10 yr or US$3 M/yr), while Orinoquia SBP has received the least (US$4.4 M) or less than US$0.35 M/yr. On an area basis, Orinoquia SBP has cost US$637/ha compared with SLP US$475/ha, which is US$162/ha less even allowing for the different technologies promoted in each case.

Because FEDEGAN is the implementing agency, SLP has specialized knowledge of different technologies, with strengths in the financial and economic impact of sustainable livestock production. It also brings partners like CIPAV and TNC, which have expertise in the incorporating arboreal systems in pastures and in site planning. Caquetá CLP provides comprehensive technical assistance from multidisciplinary team (social workers, anthropologists, and economists), which provides data on the socioeconomic aspects of producers' decisions to adopt technologies. Orinoquia SBP's technical strength is its flexibility to provide technologies that are easy to implement for different types of producers.

The three selected projects promote the management of pastures, dispersed trees in pastures, and both intensive and extensive silvopastoral systems. There is considerable potential in Colombia to implement these alternatives (Table 3). For the alternative of dispersed trees in pastures5, there is no estimate of its potential for scaling-up in Colombia, largely because of the difficulty of establishing a baseline.


Table 3. Alternatives of low-carbon development in the livestock sector, their contributions to the reduction of emissions, and their economic characteristics (MADR, 2018).
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Three iSPS have been studied and validated in association with the CIPAV Foundation in three regions of Colombia where they were compared with conventional cattle ranches (Giraldo and Uribe, 2007; Murgueitio and Ibrahim, 2008; Murgueitio and Solorio, 2008; Aguilar, 2009). The first iSPS is an alternative for the tropical lowlands oriented to milk production. It consists of a system with high density (>10,000 shrubs/ha) of Leucaena leucocephala with star grass (Cynodon plectostachyus,) and Megathyrsus maximus cv. Tanzania or Mombaza. The second iSPS is for dairy production in the tropical highlands. It consists of high density (1,000–4,000 shrubs/ha) of tree marigold (Tithonia diversifolia) planted in strips associated with kikuyu grass (Pennisetum clandestinum) and dispersed trees of Alnus acuminata, Pinus spp., or Eucalyptus spp. at 100–300 trees/ha. The third iSPS is for the production of beef in the tropical lowlands. It consists of high density (>5,000 shrubs/ha) of forage shrubs of Tithonia diversifolia planted in strips, associated with improved Brachiaria pastures (B. decumbens and B. brizantha) and rows of timber trees such as Gmelina arborea and Tectona grandis (100 trees/ha).

Good pasture management and the implementation of intensive and non-intensive silvopastoral systems could provide up to 77% of the national goal of the NDC for the agricultural sector. But it would be necessary to intervene on 3.82 Mha. In contrast, the conversion of pastures to perennial systems such as oil palm or rubber. would provide 38% by transforming only 0.554 Mha. There are no estimates of the potential of mitigation based on the regeneration or reversion of pastures to natural ecosystems. The areas intervened so far in the three selected projects represent only 1.3% of the potential area detailed in Table 3 (MADR, 2018). They barely reach 0.5% of the reduced emissions goal of the agricultural sector committed in Colombia's NDC.

SWOT Analysis

In the champion interviews, project leaders identified strengths, weaknesses, opportunities, and threats related to their project. We classified the SWOT items to the spaces (Linn, 2012): policy, fiscal and financial, institutional capacity, learning and knowledge, partnerships, and technology (Table 4). We found that none of their answers were related to the policy, markets, environmental or cultural spaces, but that we needed an additional one to account for technical capacity. This was because livestock systems such as iSPSs demand specialized knowledge (Calle et al., 2013).


Table 4. SWOT matrix of the selected projects.
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The SLP has emphasized strengthening technical capacity in the region by training local technicians, which contributes in the long run to the scaling-up of the measures. Technicians' selection is fundamental, since technical capacity, experience, and regional knowledge are required. SLP underscores the importance of having personnel who know the cattle business, but who also know how to manage pastures and silvopastoral systems and can provide a comprehensive approach for the farm. One limitation is that appropriate selection of personnel takes time and requires competitive salaries, which can be a limitation in scaling-up these measures through public institutions, with their legal restrictions on salaries.

Financing is one of the barriers to the adoption of technology. Caquetá CLP opted to strengthen the ability of producers to carry out the paperwork for special lines of credit granted through public resources. Orinoquia SBP created specialized private lines of microcredit for the livestock sector, focusing on low-cost technologies as a strategy for the scaling-upprocess. All three projects are part-financed by international and national institutions (US$36.8 million in total). Providing simple financing to implement the particular technology is a key part of the strategy to stimulate adoption of the measure. All three projects concur that the financing must arrive in kind rather than money to the producers.

All three projects undertook participatory farm planning to ensure that the proposed measures are in line with the capacity and needs of the producers. Likewise, the technology is implemented on the farm by the project technicians, who coach the producers. Producers are trained during the implementation process and receive technical assistance, which strengthens their skills to manage the new technology.

Only SLP is recognized as one of the three large institutional initiatives (Figure 3). In this sense, it has broad institutional recognition, which, in the medium-term, can lead closer articulation with other policy instruments. SLP also has strong links to MGS-Col, which enables direct communication with many other institutional actors in the livestock sector. Caquetá CLP emphasized institutional integration at the regional level for scaling-up, using capacity building of local government institutions and influencing the regional development plans.

Both Caquetá CLP and Orinoquia SBP recognized the lack of integration of their projects with the public policy on climate change (i.e., ECDBC, PNACC, NDC). We emphasize that a small portfolio of technologies limits the options available to implement the measures, as is the case with Orinoquia SBP. Integration between institutions and local actors is a weaknesses in all three projects, which must be strengthened because of its importance to coordinated activities in the field.

The timeline (Figure 1) demonstrates the government's growing interest in strengthening the livestock sector and its approach to climate change. Climate funds and other international aid continue to provide opportunities for scaling-up, but differentiated markets are also giving opportunities. The MGS-Col initiative is another opportunity to coordinate inter-institutional activities, although not all actors are involved (Figure 3).

Long-term prices of meat and milk are a continuing concern with free-trade treaties with U.S. and the EU (both since 2013) and with MERCOSUR (since 2005) especially worrying to livestock farmers. Paradoxically, the Law of the National System of Agricultural Innovation (SNIA), which creates an agricultural extension service, is seen as a threat6. This is because it disadvantages the specialized technical assistance that the producers' guilds provide. Other threats are more regional, such as public order, illicit crops, oil-drilling zones, and regional priorities. In areas with high incidence of illicit crops areas there is a risk of reversion of grazing land because illicit crops give much higher returns than meat or milk. The bonanzas that oil-drilling brings distort the local economies, especially the cost of labor. It is noteworthy that the actors did not identify either opportunities or threats related to learning or education.

Project champions emphasized that less complex systems such as better pasture management by rotational grazing are most demanded by producers. More complex systems such as iSPS have less demand because they require more knowledge, investment and labor. They also recognize that implementing technological change on farms is a gradual process. The champion interviews indicate that all three projects have intensified production thus freeing up pasture land for restoration and conservation. The interviews also indicate that although planning is carried out at the site level, planning a landscape scale is more difficult and was largely ignored.

DISCUSSION AND RECOMMENDATIONS

Each of the three projects relied on different strategies: strengthening technical knowledge (SLP), credit access (Orinoquia SBP), and strengthening local institutions through capacity building (Caquetá CLP). All three strategies are valid and have been successful, but raise the question, might they have been more successful with the union of all three components? An analysis of projects, including SLP, concludes that scaling-up of iSPS in Colombia required combining five elements (Calle et al., 2013):

(i) Two decades of participatory research on pilot farms;

(ii) Strengthening the capacity of different stakeholders;

(iii) Pilot projects based on incentives such as payment for ecosystem services (PES), soft credits, technical assistance, and differentiated markets;

(iv) Involvement of producer organizations in innovation and technology transfer and influence on the political agenda; and

(v) Implementing large-scale projects (i.e., SLP).

SLP is the largest project to be implemented in the agricultural sector in Colombia, but its goal covers only 0.13% of the area under pasture in the municipalities where it operates. Nevertheless, the lessons learned from SLP and other initiatives provide the basis to develop a scaling-up strategy, together with the knowledge and lessons from pilot projects.

Pastoral systems face serious complications in the coming decades because of climate change (Herrero et al., 2016a). They will need combinations of policies, institutional arrangements, and new technologies but that also consider the particular conditions of each region. Based on our results, we discuss below the various potentialities and limitations of scaling-up of measures based on the national situation, and of the lessons learned from the initiatives in progress.

Policy Space

Cattle production and climate change have become important in Colombia, which is reflected in national policy documents, especially those related to mitigation. The country has a firm mitigation target for 2030 specified in the NDC and has identified beef production as a key subsector to achieve it. The ECDBC has identified that intensifying livestock raising and converting pasture land to other uses are key components. We identified projects that have the best potential for scaling-up ECDBC technologies, but these were completely isolated from national policy-makers and implementers. This shows that national policy is unaware of local initiatives, which is a barrier to scaling-up any successes. An analysis of 16 case studies concluded that large-scale implementation of adaptation and mitigation in agriculture requires strong government support to achieve large-scale success (Cooper et al., 2013). Success requires support in policy and by providing frameworks that utilize the comparative advantages of the local partners involved.

A barrier to formulating policy at national level is the very coarse scale of much of the available information, which implies that large areas are homogeneous by concealing local variability. There are technological tools, such as satellite images, that can help improve the detail of the planning and mapping that considers the local specificities in greater detail.

In Latin America countries such Colombia, Costa Rica, Guatemala, Honduras, México, Nicaragua, Perú, and Uruguay have identified the SSP as an alternative to mitigation. They have also identified policy strategies for scaling, which they have verified through NAMA (Suber et al., 2019).

Although we did not encounter the issue, land tenure is often a fundamental barrier to intensification of land use. It is a structural issue that makes it difficult for producers without clear title to their holding to access credit from government programs or to be the beneficiaries of projects with international finance. Three types of policy are required to deal with this problem (Balcázar and Rodríguez, 2013):

(i) Regularize and formalize the property rights of the land;

(ii) Implement policies and instruments to allow trade in land markets and democratize access; and

(iii) Promote sustainable intensification of land use with specific policies and instruments of planning, regulation and control.

Fiscal and Financial Space

Economic problems can limit implementation of viable technical mitigation options to <10% the potential (Herrero et al., 2016b). In the three projects in this study, international and national technical cooperation delivered short-term impact. Nevertheless, it is also a barrier to achieving progress in the longer term, because producers expect further non-reimbursable aid to finance further new technology.

Financing agricultural technology by public institutions is very attractive for producers, but making agricultural credit available to them can be difficult. In many areas in Colombia, producers, especially smallholders, lack title to the land. Without title to serve as a guarantee of any debt, financial institutions are unwilling to provide finance (Perfetti et al., 2013). Inefficient livestock production is not very profitable, so that many producers have few resources. Moreover, the agricultural sector faces high climate risk, often leading to credit default, poor credit histories, and a culture unused to credit. Financial institutions charge high fees to execute transactions and high rates of interest as well. Public promotions can offer loans at low interest rates and other incentives, but the amounts allocated isare often insufficient and are quickly depleted (DNP, 2014).

Other mechanisms such as microcredit, financial cooperatives, and financing by agricultural supply houses seek to overcome some of these limitations (Misión para la transformación del campo, 2015). Land tenure is not an issue, there are only minor formal procedures and disbursement is timely. In most cases, however, microcredit for agriculture charges rates of interest close to the formal level of usury (55% in 2018, SFC, 2018). Users of microcredit cite high interest rates and the low amounts available as the main problems (Banco de la República, 2018), Small loan caps are a major problem for technologies that require high investments, such as iSPS, which can cost up to US$2,330/ha (FEDEGAN, 2017). It often means that the larger areas of medium- and large-sized livestock producers are excluded7.

Institutional Capacity Space

It is often difficult to work with local and regional public institutions because of technical, financial, and operational weaknesses, and their eagerness for immediate results. Installing sustainable livestock systems, however, demands long-term strategy, which is inconsistent with the short-term agendas of high-rotation public servants that staff these institutions. It is therefore often prudent to consider strengthening the non-public institutions in a region if they are able to assume a determining role in the long term and reduce the risks of failure (Teshome et al., 2016). Westermann et al. (2015) and Aggarwal et al. (2018) consider that multistakeholder platforms and policy-making networks are key to effective upscaling.

Not one of the three projects has achieved a good connection between the strategies designed by the central government and the activities implemented at the local level. In this context, the OCDE recommended “Reinforcing the interaction between the parties responsible for the adoption of policies and the different parties interested in all the phases of the process of adoption, both at the central level and at the regional level” (OCDE, 2015). Indeed, one of the key challenges to scaling-up agricultural interventions, is to integrate knowledge across multiple levels by devolving action from the national to the local level. This ensures that interventions are put in the local context and are therefore locally viable (Westermanna et al., 2018). The importance of the local context is well-known in other studies (van Doren et al., 2016).

Learning Space

Training producers to manage the new technology is an important strategy that has been included in each project. This is an essential component to guarantee that producers can manage the new technology in the long term. The concept of technicians training local technicians to become trainers within the region will promote implementation of the technologies outside the project. It will be important to evaluate in the future the outcomes of this strategy. Diffusion of expertise to regional and local public institutions can strengthen implementation of the government's plans and activities. There is no strategy in the projects to link with the universities in the regions, although they could be valuable actors in strengthening the learning spaces. MGS-Col could contribute here.

Large-scale implementation of adaptation and mitigation activities in agriculture does require an iterative learning process as part of strengthening the capacity of the partners involved (Cooper et al., 2013). Young producers in Africa are being trained to use climate-smart agriculture to manage global warming (Mungai et al., 2018), but there is no mention of it in these projects.

Partnership Space

Participation by private individuals is important, but so far only SLP has direct links with FEDEGAN, the producers' guild. Indeed, FEDEGAN administers the project. Private business, marketers and local producer associations, however, remain disconnected as shown in the map of actors in the livestock sector (Figure 3). Agreements on zero deforestation for meat and dairy value chains were ratified in May, 2019 as a separate initiative, but one that links directly with the private sector. In addition, Colombia subscribed to the Tropical Forest Alliance 20208 in 2017. Moreover, MGS-Col and the MADR have the opportunity to coordinate better to take advantage of the strengths that the various initiatives bring. It is also important to have thematic partners. For example, FEDEGAN brings its knowledge of the livestock industry, while other partners can provide input in environmental and social issues. The incorporation of local partners who understand both the territory and the producers needs and potentials is also a key issue when implementing large-scale programs.

Technical Space

Specialized knowledge is required to achieve credibility among producers and ensure adequate implementation. This is the main reason why recent policies, such as the SNIA, are perceived more as threats than opportunities. It is also important to have a wide array of technical options amongst which producers can choose to select those that best fit their particular conditions. Implementation requires a multidisciplinary technical team to provide a holistic approach that takes account of social, economic, cultural, and other issues as well as the technical components. Although not identified by the champions, monitoring, report, and verification (MRV) is an important technical aspect related to mitigation, especially in silvopastoral systems where it is difficult to do. This is because it is costly, but is required to qualify for international payment for the mitigation service (Suber et al., 2019).

Other Lessons

We learned other lessons from the three projects relevant to scaling-up.

Farm planning contributes to a better sense of the needs of producers and their connection with the immediate environment. It is more complex to coordinate farm planning with planning at larger scales (national and regional); however. We now understand better planning at landscape scales, which allows us to understand the conflicts and needs at larger scales. Landscape planning ensures that the productive systems are planned in coherence with the natural ecosystems that pre-dominate in many regions. This maintains evolutionary and ecological processes, as well as preserving ecosystem services that are key for the success of the productive activities themselves.

Scaling technological adoption needs to consider the current technological level of each farm and the steps required to move it gradually toward a sustainable intensive system. In addition, it is important to be familiar with the biophysical and socioeconomic conditions to understand the technological limits of a site at the time that the technological process is adopted. We recommend seven steps that correspond to different levels of intensification and investment (Figure 4)9:

(i) Divide paddocks, provide water points and cattle alleyways;

(ii) Improve and recuperate pastures;

(iii) Provide shade areas;

(iv) Plant dispersed trees in paddocks;

(v) Establish living fences;

(vi) Implement non-intensive silvopastoral systems; and

(vii) Implement of intensive silvopastoral systems.


[image: image]

FIGURE 4. Scale of technologies for implementation in productive livestock systems11.



Step (vii) demands specialized knowledge about rotational grazing, cattle management practices, and forestry (Calle et al., 2013). Although it is not a straitjacket, it is a reference for taking into account in any initiative what one wants to undertake for the purpose of avoiding the risks of reversion.

There are many similarities between this analysis for Colombia and other cases, such as Sustainable Livestock of the Amazon- PECSA in Brazil10. Both recognize the importance of the makeup of the technical team and the initial financing using international funding. PECSA differs in using a business model in which private enterprise provides the technical assistance, negotiating interventions directly with the producers. The technical provider operates as a concession, in which it invests in technological transformation of the farm. In return, it captures the farm profits for an agreed time, after which the farm is returned to the producer operating at a higher technological level. The technical business unit invests, using soft credit provided by international sources, and is directly responsible for the debt. This is an innovative model, whose success will depend on the medium- and long-term outcomes, yet unknown. One unanswered question is how well the original producers will manage the new technology when they resume control of their farms. The program does not include a component to strengthen the original producers' technical capacity to manage the new technology. Moreover, PECSA will require a solid exit strategy to be able to build capacity in producers when the project ends.

CONCLUSIONS

Colombia has been evolving its climate change policies and the livestock sector has been gaining greater relevance, especially in climate change mitigation and general sustainability. Improvement of pastures and silvopastoral systems can contribute to attaining a large part of the goal proposed in the NDC for the agricultural sector. However, to do so, the area to be intervened would be almost 4 Mha. Scaling-up appropriate technologies to this extent is a major challenge.

Our analysis identified key elements for potential scaling-up. The political space already exists with Colombian livestock institutions already showing encouraging interest in issues related to climate change. Institutional and partnership space also exists with mechanism of broad integration among actors of the sector (MGS-Col) although there are some limitations. Moreover, Colombia has suitable experiences for scaling-up. Within the 17 existing sustainable livestock production projects and initiatives, 16 of them point directly at adaptation to and mitigation of climate change. Of these, three show important potential for scaling-up and offer lessons that can be applied elsewhere. The SLP in particular has become the insignia project of FEDEGAN, the national cattlemen's guild. These projects provide encouraging learning space, but are not connected nationally.

Financial spaces already exist; but there are limitations in the availability of private and public funding in relation the magnitude of that required. While political, learning, and partnership spaces are sufficient for scaling-up at the national level, the link between scales continues to be a problem. The alignment between projects and policy tools continues to be a limiting factor and there is little connection between learning spaces in the different regions of the country. Local partner spaces are only incipient, although we recognize that local partners are key for reaching producers at the farm level.

The internal strengths and weaknesses identified in the SWOT analysis need to be considered in the design of any national scaling-up initiative. We highlight the importance of the technical space where there is a large gap in investment and knowledge between livestock systems of low and high intensity. We therefore recommend creating support tools to accompany a process of gradual technological transformation at the farm level. This is because the large investment of cash, labor and knowledge required to move from a low- to a high-intensity system makes intensification difficult to achieve and risks reversion.

We consider that strengthening regional institutional capacity, including producer organizations, is a key long-term strategy for scaling-up. The three projects that we analyzed used different strategies, which confirms that there is not just one path to success (Linn, 2012). Nevertheless, we believe that it would be worthwhile to test strategies that integrate the strengths of the various initiatives. Poor connection with policy instruments is a consistent weakness in all three of the projects we evaluated. A key challenge in future initiatives will be to design a strategy that make it possible to link these instruments from the start of any project. Linking local actors to the projects has not been a limitation for the success of the projects that we analyzed, but we recognize it as a weakness when it comes to scaling-up.

The external opportunities and threats of the SWOT analysis identify that international support is a key component for success. Institutional capacity is a major concern in achieving a scaling-up, and it is necessary to take into account that strengthening institutional capacity is a slow and complex process. The profitability of livestock in Colombia continues to be a major worry due to the low efficiency of production, and is threatened by the new free trade treaties. Technology can improve the sector's productivity and reduce its environmental impacts in the near term. A green growth policy will be a key component to achieving these goals.

Some structural problems in Colombia that affect the scaling-up will process change only with difficulty in the coming years, but they are critical to designing measures to minimize the risk of reversion. The most important of these are the conditions of safety, especially in marginalized zones, land tenure, illicit crops, and the volatility of petroleum prices.

The Colombian government is currently considering a Comprehensive Program of Productive and Environmental Reconversion of the Livestock Sector (PIRPAG). The program will focus on the productive redirection of the livestock sector toward more intensive and sustainable systems in areas that are appropriate for the activity. It is also occurring in zones with conflicting land uses as livestock activity on páramos and national parks. The program aims to cover 10% of the area in pastures in the country over a period of 30 years. It is an opportunity for scaling-up of measures of sustainable livestock raising and of a low carbon footprint to reach the goals of the NDC.

The analysis allows us to identify some key elements for the process of design of PIRPAG:

(i) Carry out land-use planning process to ensure that livestock raising will be carried out on suitable land and define suitable practices according to local conditions;

(ii) Include the leadership of MADR in the formulation of public policy and design of instruments that facilitate the implementation and scaling-up of the identified activities;

(iii) Involve MGS-Col as a space of interinstitutional collaboration;

(iv) Involve FEDEGAN and the Colombian Corporation of Agricultural Research (AGROSAVIA), which have the capacity to come to the field at the level of the producer. They bring the technical knowledge necessary to build models and develop training centers at the local level in synergy with SNIA;

(v) Ensure access to financial resources from international cooperation directed from the institutions that preside over the National System of Climate Change (Spanish acronym SISCLIMA), the MADS, and the National Planning Department (Spanish acronym DNP); and

(vi) Strengthen local capabilities, in both public institutions (governments, offices of the mayor, and Regional Autonomous Corporations) and non-public organizations (NGOs, producer associations, universities).

Conditions in Colombian are similar to those of various countries of Latin America and the Caribbean (LAC). For example, many LAC countries confront deforestation, low productivity of meat and milk, and poor management of pastures. They also have environmental conflicts linked to livestock production, institutional weakness at the local level, and low access to financing. Many of the recommendations and conclusions we reach here can be used elsewhere in LAC to help design of strategies to scale-up measures of adaptation and mitigation in the livestock sector.
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FOOTNOTES

1Understood as the actions that generate technological changes and/or behavior agents' changes that lead to modifications in the functioning of a system through the introduction of products, goods, services, processes, and new methods in the transformation or adequacy of administrative, organizational, financial and credit, computational, and marketing systems, leading to improvements in the performance of production systems.

2The National Council for Economic and Social Policy (CONPES) is the highest national authority for planning and it serves as an advisory body to the government in all aspects related to the study of and recommendations regarding general policies in economic and social development of the country.

3http://www.minambiente.gov.co/images/cambioclimatico/pdf/colombia_hacia_la_COP21/iNDC_espanol.pdf

4“Reversion” as we use it here is when producers who adopted the technological innovation abandoned it in less than 5 years and returned to the conventional form of production (adapted from Teshome et al., 2016).

5Dispersed trees, generally native species, are randomly distributed within the grazed paddocks at densities 25–100 trees/ha. The pastures are different species which often require different management.

6Especially from the livestock raisers' guild, FEDEGAN (www.contextoganadero.com/columna/ley-1876-la-llave-para-la-innovacion-agropecuaria).

7Medium- and large-sized farms have more than 50 ha in paddocks.

8https://www.tfa2020.org/en/

9We make this recommendation for zones with introduced grasses since a considerable area exists in this type of pastures in Colombia that can be intervened. We recommend better understanding of the environmental implications of intervening in native savanna or natural grasslands.

10Personal interview with Renato Farias, executive director of the Instituto Centro de Vida [Center of Life Institute, ICV]. Sustainable Agriculture in Amazonia (PECSA), is an outcome of the Novo Campo program of the ICV.

11a. FEDEGAN (2017), b. Rocha et al. (2013), c. CATIE (2008), d. Suarez Cerquera (2013), e. FEDEGAN, FNG and SENA (2012), f. DANE (2014), g. Esquivel et al. (2009), h. Uribe et al. (2011).
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*Land use conflct refers to an inappropriate use of soil according to ts suitability, which can be due to under- or overuse.
Source: CIAT et al. (2018). The baseline established (year 2014) for some of the indicators of Green Growth in the livestock sector of Colombia and changes expected to 2030.
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(partnership)
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US$ M)

Evaluation of the
environmental impacts

Achievements

The Colombian sustainable livestock
project (SLP)

FEDEGAN

Promote the adoption of silopastoral
systems on livestock farms in the project
areas to improve the management of
natural resources, increase the
environmental sevices provided
(biodiversity, soil, water, and carbon
retention), and increase productivity on
the participating farms.

2010/Early 2020.

Sivopastoral systems (intensive and
non-intensive), planting trees in dispersed
plots and grass/pasture management.

Eighty-seven municipalities with an area
of 1,661,300 hain pasture.

Goal is 50,500 ha, of which 40,600 ha
have been implemented

From international sources (Giobal
Environment Facilty and the UK
administered by the World Bank). Links to
other insitutions in the implementation:
CIPAV, Fondo Accién, and the Nature
Conservancy.

24.0

The project has contemplated the
evaluation of impacts on biodiversity,
carbon capture, water resources, and
soil.

FEDEGAN brings support at the regional
level and gives technical credibilty. Has
obtained international financing and buit
strategic allances with environmental
entities (CIPAV and TNC). Activites are
aligned with the Mission of Green Growth
(MCV) and the NAMA SL.

Caquetd connected landscapes
project

Fondo Accion

Reduce deforestation of the Amazon
region by implementing sustainable rural
development, strengthening local and
regional governance, and improving the
living conditions of the people in the
strategically biodiverse and highly
wulnerable areas in the department of
Caqueta.

June 2013/June 2020 (projected)

Sivopastoral systems.

Developed in four municipalities with an
area of 394,200 ha in pasture.

2,040 ha implemented

‘The financing has come from international
cooperation (USAID). Has an alliance with
Amazon Conservation Team of Caqueté
government as implementing partners.

8.4

Does not have a monitoring system

linteracts with local governments and has
influenced the formulation of local
territorial development plans. Has
fostered dialogue among producers and
local government in the search for joint
solutions that will be reflected as
measures of territorial plans.

1 The area of pasture does not include native savannas or natural pastures. Sources: Web pages, project documents and reports.

Orinoquia sustainable bovine
production

Fundacién Amanecer
Improve the socio-environmental
conditions and prodiuctive capacity in
livestock-raising areas of the Orinoquia
region.

2005/Ongoing (no end specified)
Grass/pasture management.

Twenty-eight municipalities with an area
of 1,280,700 ha in pasture.

6,900 ha transformed

The financing has come from national
cooperation (oil companies with
operations in Orinoquia: Ecopetrol SA.,
Equion Energia Limited, Santiago Ol
Company, and Emerald Energy).

44

Does not have a monitoring system

Combined low-cost technology with
microfinancing that small producers find
attractive. Generated knowledge through
lessons learned with different
livestock-raising landscapes in one of the
priority regions in matters of productive
systems and agricultural development.
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Pasture management?®
Non-intensive
silvopastoral systems®

Intensive sivopastoral
systems (SPS)®

Conversion of pastures to
perennial crops

Total

Potential area (M

ha)

2.200
1.250

0.370

0.554

4.374

the goal in 2030
(Mt COzeqryr)

1.94
4.00

3.99

5.00

14.93

Contribution to the
NDC: 2030 goal of
the agricultural
sector (%)

15
31

31

38

Investment
required (USSM)

1,840
1,100

618

4,366

Benefit/cost
ratio

23
34

37

15

Analysis of cost
effectiveness
(USS$/ton COzeq)

—247
—102

—67

-13.2

*Includes both good and bad pasture management. Good management consists of renewing the pastures as necessary with soil cultivation, fertizer, and fencing for rotational
management. Paddocks with poor management are those that are not renewed and ot fertlzed, and the grazing is continuous or deferred. The grasses are brachiaria decumbens,
prairie grass (B. humidicola), koronivia grass (B. humidicola), B. braquipara, Mombaza (Panicum méximum), star grass (Cynodon plectostachius). The reference baseline s set-stocked

native pasture.

bThis consists of arrays of well-managed paddocks with trees in arrays and densities 100-600 trees/ha and may be accompanied by fodder shrubs with densities of fewer than

1,000 shrubsha.

©The three intensive silvopastoral systems selected are those described above.
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SLP

Caqueta Connected
Landscapes

Orinoquia Sustainable
Bovine Production

SLP

Caqueta Connected
Landscapes

Orinoquia Sustainable
Bovine Production

Strengths

Specialized technical knowledge of different options of livestock
systems, the incorporation of the arboreal system incorporated in
paddocks, and site planning (technical space)

Links with MGS-Col (institutional capacity space) Training processes
strengthen technical capacity in the region (learing space)
Professionals from different disciplines, which provides
comprehensive technical assistance and incorporates site planning
(technical space)

Integrates strengthening into the planning to access public credit
instruments that are in operation (fiscal and financial space)

Has an alliance with the regional government and involves local
governments (institutional capacity space)

Is centered on technologies with ease of implementation for different
sizes of livestock sites (technical space)

Specialized lines of microcredit for ivestock (fiscal and financial
space)

Focused on low-cost technologies (fiscal and financial space)

Opportunities

The consolidation of the MGS-Col as a space for inter-institutional
articulation and coordination (institutional capacity space)

The Colombian government is prioritizing sustainable cattie
production in its policies, programs, plans, and projects (policy
space)

Growth of differentiated markets for products that are
environmentally friendly (fiscal and financial space)

Growth of differentiated markets of products that are friendly to the
environment (fiscal and financial space)

Interational cooperation for mitigation and adaptation to climate
change in the livestock sector (fiscal and financial space)
International cooperation to slow deforestation (fiscal and financial
space)

The Colombian government has been prioritizing sustainable
livestock production i its policies, programs, plans, and projects
(policy space)

Start-up of CONPES in the high plains (policy space)

International cooperation for mitigation and adaptation to climate
change in the livestock sector (fiscal and financial space)

Interviews with project leaders (champion interviews).

Weaknesses

Does not have professionals from socfal areas (technical space)

Is not connected with the current financing systems in effect (fiscal
and financial space)

Has no alliances with local partners in implementation (partnership
space)

Does not have an integrated vision of the policy instruments (policy
space)

Limited technical portfolio of ivestock technology options (technical
space)

No consolidated financing strategy for the conservation component
despite having a strong orientation toward the restoration of natural
ecosystems (fiscal and financial space)

Does not have a vision of articulation with the policy instruments
(policy space)

Limited technical team (technical space)

Does not have alliances with other institutions in the region
(partnership space)

Threats

The coming Law of the National System of Agricultural Innovation
(SNIA) may disadvantage the offer of specialized technical
assistance (technical space)

Price of meat and milk in the medium and long term may be a threat
tothe cattle business, especially with the coming free trade treatios
(fiscal and financial space)

Deepening of disagreements within the Iivestock sector
representatives (institutional capacity space)

Increase in the areas of ilicit crops (fiscal and financial space)
Regional governments give low priority to restoration of natural
ecosystems (nstitutional capacity space)

Deterioration in public order (institutional capacity space)

Price of meat and mik in the medium and long term may threaten
the livestock business, especially with the coming free trade treaties
(fiscal and financial space)

The volatiity of the prices of petroleum may affect the proftabilty of
the livestock business in zones with petroleum influence (fiscal and
financial space)

Deterioration in public order (institutional capacity space)





OPS/images/fsufs-03-00061-g001.gif





OPS/images/fsufs-03-00061-g002.gif





OPS/images/cover.jpg
’ frontiers

in Sustainable Food Systems

The Livestock Sector in Colombia:
Toward a Program to Facilitate
Large-Scale Adoption of Mitigation
and Adaptation Practices









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers

in Sustainable Food Systems





