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 About Precision Development (PxD)
Precision Development (PxD) is a global non-profit organization that harnesses technology, data 
science, and behavioral economics to build digital services that empower people to change their own 
lives. We build low-cost information systems at scale to share knowledge with the world’s poorest 
and most disadvantaged people. Our pioneering model of digital development is implemented in 
collaboration with partner organizations to maximize scale. We continuously experiment, iterate, and 
gather evidence on our impact to improve service delivery and demonstrate our value. Most of PxD’s 
services deliver customized digital agricultural advisory to smallholder farmers, with more than 18 
million users using these services in 2024. Given the many constraints facing these farmers, PxD 
is investigating the application of our platforms and core competencies to deliver advisory in new 
informational fields, including climate change adaptation and mitigation, as the effects of global 
warming ripple through the agriculture sector.
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Executive Summary
Smallholder farmers are one of the groups most vulnerable to the effects of climate change. Small-
holders, typically working on less than 10 hectares of land1 in low- and middle-income countries, 
depend on agricultural activity to sustain their livelihoods. The effects of climate change – not only 
shocks like the higher incidence of flood or drought but also gradual effects like water or heat stress 
– are increasingly rendering these livelihoods precarious. However, financial support for strength-
ening the climate resilience of smallholder farmers is limited. Although smallholders contribute as 
much as 34% of the total global food supply,2 they receive about 20%, or USD $5.53 billion,3 of the 
climate finance that flows to the agrifood sector. This existing climate funding is only a fraction of 
what is needed; the Climate Policy Institute estimates a sevenfold gap between what is needed for 
the agrifood sector and current finance flows.4  

Voluntary carbon markets – worth about $1.4 billion in 20245 – provide a unique opportunity to 
diversify climate funding streams for the agrifood sector, particularly for small-scale agriculture. 
These decentralized markets, driven by voluntary commitments to net-zero targets by corporations,6 
facilitate the purchase of carbon offsets – either carbon avoidance or carbon removal offsets – to 
help entities meet their greenhouse gas (GHG) emissions goals. Carbon credit project developers 
can use the revenue from the sale of these offsets to support farmers’ transition to sustainable 
agricultural practices which, in addition to reducing or removing GHG emissions, have the potential to 
improve farmers’ productivity and climate resilience.7 

A range of sustainable agricultural practices, such as conservation agriculture and agroforestry, 
are used in agriculture-focused carbon credit projects.8 The commonality in these projects is that 
they depend on farmers’ adoption of the practices to achieve the project’s stated outcomes for the 
reduction of GHG emissions. 

However, due to the emerging nature of regulation in voluntary carbon markets, the projects’ trans-
parency, scope, and quality of engagement with smallholder farmers to ensure adoption is highly 
variable. This variability contributes to several of the challenges found in leveraging carbon finance to 
support smallholder farmers. A particular challenge is to establish that the GHG emissions outcomes 
reported by such projects are real (have actually occurred), additional (would not have been achieved 
without the project), and verifiable (are measurable).9 Efforts are being made at the policy level, for 
example by the Integrity Council for the Voluntary Carbon Market, to establish guidelines for how 
projects should work with local communities to ensure project integrity.

PxD, with support from the Swiss Re Foundation, set out to improve the market’s understanding of 
how projects should work with farmers to ensure adoption of the sustainable agriculture practices 
necessary for achieving carbon outcomes. PxD used qualitative research on smallholder farmers 
participating in ongoing carbon credit projects, engagement with key stakeholders in an advisory 
group, and desk research to develop insights into the best practices for engagement with smallholder 
farmers, in order to strengthen the market for agriculture-focused carbon credit projects in low- and 
middle-income countries. 
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 Findings from PxD’s research are: 

1.	 Project co-benefits, which are additional benefits from a project beyond its GHG emissions 
outcomes,10 such as productivity increases and access to agricultural services, are farmers’ 
primary motivation for project participation, rather than cash incentives from carbon credit 
revenue sharing. 

2.	 Project co-benefits also drive continued farmer investment in sustainable agriculture 
practices, creating a positive feedback loop between farmer co-benefits, farmer investment, 
adoption of practices, and realization of GHG emissions outcomes. 

3.	 Farmers understand the long-term nature of agriculture-focused carbon credit projects 
and change their practice adoption behavior if the project’s incentive structure, particularly 
regarding co-benefits, no longer suits their needs.

4.	 Communication gaps are a key driver of negative perceptions about projects; farmers’ 
misconceptions about how carbon credit projects operate and work can spread quickly in 
communication gaps. 

These findings suggest best practices for engagement with smallholder farmers, to support the 
integrity of carbon credit projects: 

1.	 Incorporate co-benefits into the carbon credit project’s theory of change.
2.	 Involve all project stakeholders in operationalizing the project’s theory of change.
3.	 Connect co-benefit measurement with carbon monitoring, reporting, and verification (MRV) 

systems.
4.	 Ensure projects have clear and consistent communications systems with farmers.  

Implementing these best practices will require financial investment by projects. However, current 
market conditions do not incentivize these kinds of investments. The low prices of carbon credit 
projects leveraging natural climate solutions – which have been below $10/tCO2e in recent 
years11 – means projects have limited room for capacity building and technical assistance. 
Projects working with smallholder farmers must therefore continue to build the evidence base for 
why investments in smallholder farmer engagement are critical for the success of carbon credit 
projects. We recommend that projects share this evidence publicly and transparently to inform 
policy developments in voluntary carbon markets, as the markets continue to mature and evolve. 
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Section 1: The Importance of Smallholder 
Farmer Engagement throughout the 
Carbon Credit Project Lifecycle
In carbon credit projects involving smallholder farmers, it is crucial to engage participating farmers 
meaningfully throughout the project cycle.12 They are the owners and stewards of the land utilized in a 
project, making them critical stakeholders during the origination and design processes of the project. 
The farmers are also integral to the implementation of the project, as a project’s stated greenhouse 
gas (GHG) emissions outcomes cannot be achieved without the adoption of sustainable agricultural 
practices by the farmers. 

Existing regulations provide a fairly standardized structure for how projects should engage with Indig-
enous Peoples and Local Communities (IPLC) during the first phase of the carbon credit project cycle, 
i.e., project design.13 For example, most carbon credit certifying programs require that projects estab-
lish detailed processes for farmer recruitment and consultation, to secure appropriate farmer land 
tenure and Free, Prior, and Informed Consent (FPIC),14 amongst other project design considerations.
 
There is, however, less guidance for how projects should engage with smallholder farmers during 
project implementation to ensure that project activities – which generate the project’s GHG emissions 
outcomes – are conducted as envisioned.15 For example, project co-benefits –the additional benefits, 
usually sustainable development outcomes for local communities, that a carbon credit project gener-
ates – form a key part of the farmers’ incentive to adopt sustainable agricultural practices. However, 
few carbon crediting programs have guidance on how these co-benefits should be incorporated into 
a project’s theory of change, or how they should be designed or measured.16 Without a clear strategy 
to engage smallholder farmers, to support their adoption and ongoing use of sustainable agricultural 
practices, these projects cannot achieve their carbon outcomes. It is thus crucial for projects to invest 
in the engagement of smallholder farmers during project implementation, beyond the project design 
phase. Doing so could address many of the challenges to the integrity of agriculture-focused carbon 
credit projects in smallholder settings. 

 Supporting Carbon Outcomes Measurement

A persistent challenge for agriculture-focused carbon credit projects is proving their GHG emissions 
outcomes are real, additional, and verifiable. It can be difficult to create cost-effective measurement, 
reporting, and verification (MRV) systems for natural carbon credit projects, such as sustainable 
agriculture, as various environmental and social factors can impact carbon outcomes.17 Many carbon 
crediting programs therefore allow projects to use models of GHG emissions to estimate the amount 
of carbon removed by the project. A clear smallholder farmer-engagement strategy, which articulates 
how a project will work with smallholder farmers to facilitate and motivate sustainable agricultural 
practices, can provide valuable ground-truth data, e.g., practice-adoption rates or farm-management 
practices, to support these models. The more ground-truth data18 available to customize a project’s 
GHG emissions model for its context, the more robust the model’s estimates can be. For example, 
by incorporating context-specific data about farm management practices by project participants, a 
project can refine the emissions factors in its GHG emissions models.
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 Improving Project Transparency

Currently, most carbon credit buyers are corporate entities needing to ensure the credits they 
procure can stand up to close scrutiny by both internal and external stakeholders. The transparency 
of the operation of a project is thus a key attribute that carbon credit buyers look for in voluntary 
carbon markets, as transparency “provide[s] palpable evidence of credit quality and impact”.19 In 
agriculture-focused carbon credit projects with smallholders, this transparency can be difficult to 
effect as there are often multiple stakeholders working together to execute one project. In addition 
to the project developer and the farmers, there are usually one or more local implementing partners 
who facilitate the project’s activities on the ground. Aligning all project stakeholders with a clear 
smallholder farmer-engagement strategy creates more transparency amongst internal stakeholders 
about project operations. This internal alignment then enables the project to better showcase its 
operational transparency to buyers and investors.

 Ensuring Co-Benefits

Carbon credit projects involving smallholder 
farmers can have a variety of benefit-sharing 
agreements, which are mechanisms to ensure all 
stakeholders involved in a carbon credit project 
can receive the benefits it generates.20 These 
benefit-sharing agreements are crucial for the 
success of agriculture-focused carbon credit 
projects, as they provide farmers with the incen-
tive to participate in the project and adopt the 
sustainable agricultural practices which will avoid 
or remove GHG emissions. 

Sharing a portion of carbon credit revenue with 
participating farmers is a common form of 
benefit sharing in smallholder farming carbon 
credit projects. However, given current market 
conditions, the payment that farmers receive from 
credit sales is small compared with their farm 
incomes.21 As such, the minimal payouts from 
carbon credits are often not the main motivating 
factor for smallholder farmers to participate in 
projects. Other benefits, like access to agricultural 
services, or the environmental and productivity 
benefits of transitioning to sustainable agriculture 
practices, are more relevant in the smallholder 
context. A robust smallholder farmer-engagement 
strategy is therefore the basis for a practice-adop-
tion incentive structure that not only contributes to 
carbon outcomes but also provides smallholders 
with co-benefits. 
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Section 2: Insights from the Field 
By presenting farmer-level insights into what works on the ground for smallholder farmer engage-
ment, PxD aims to support broader-level policy initiatives, like the Core Carbon Principles of the 
Integrity Council for the Voluntary Carbon Market, which work to improve the integrity of carbon 
credit projects with respect to governance, emissions impact, and sustainable development.22 

In 2024, PxD conducted on-the-ground qualitative research with smallholder farmers participating 
in carbon credit projects. This research consisted of focus group discussions with farmers partic-
ipating in three different kinds of carbon credit projects in Kenya (described in Appendix). These 
projects spanned a variety of sustainable agriculture interventions and ranged in maturity, with 
some still in the project design phase and others well into implementation. 

The results of this qualitative field research, as well as consultations with key stakeholders in 
voluntary carbon markets and desk research, generated the following insights:

1.	  Project co-benefits,23 like productivity 
increases and access to agricultural services, 
are farmers’ primary motivation for project 
participation, rather than cash incentives from 
carbon credit revenue sharing. 

Farmers are primarily motivated to participate in carbon credit projects because of the direct 
benefits to their farms from implementing the project’s sustainable agriculture practices and 
from the agricultural services the project provides. 

Farmers cited the direct benefits of improved soil fertility, reduced land degradation and 
particularly reduced land erosion, increased income from sales of tree products, increased 
availability of livestock fodder, and improved water supply, among others. The exact benefits 
that farmers cited differed depending on the specific sustainable agriculture practices 
promoted by a project. Farmers viewed the impact of these benefits as helping them to 
decrease production costs or increase their income. 

Farmers were motivated by agricultural services like improved access to inputs, particularly 
seeds and tools, as well as extension services, which they viewed as critical for implementing 
new agricultural technologies to improve their production. Farmers expressed a strong 
preference for extension services, as they perceived existing sources of training, particularly 
government-provided extension services, as inadequate for their needs. For example, farmers 
stated that much of the government extension training they received was conducted in large 
forums without practical training, and was not relevant to their personal contexts. 

While farmers did mention payments from carbon credits generated by the project, the 
payments were described as a secondary motivation for project participation and were 
perceived to be subject to significant risk. In all the focus groups with farmers in projects 
where revenue from carbon credit sales were part of the benefit sharing agreement, farmers 
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expressed confusion about how payment amounts and timing were determined. Some 
farmers also referred to previous experiences with other carbon credit projects which failed 
to facilitate payments. 

2.	  Project co-benefits also drive continued 
farmer investment in sustainable agriculture 
practices, creating a positive feedback 
loop between farmer co-benefits, farmer 
investment, farmer adoption of practices, and 
the realization of GHG emissions outcomes. 

Sustained adoption of new agricultural practices requires investment in time, labor, and 
inputs. Farmers described these investment challenges for all types of sustainable agricul-
tural practices promoted by carbon credit projects. For agroforestry-focused projects, 
farmers discussed the amount of labor required to plant and maintain trees in their fields, 
including the labor of raising seedlings, watering regularly, and controlling pests. For 
projects involving conservation agriculture approaches, farmers described labor challenges 
as well as input challenges, like obtaining recommended feedstocks to generate compost, 
and obtaining tools. Farmers also needed to spend significant time on training for the 
carbon credit project. 

Farmers’ willingness to undertake these investments changed over the course of the 
project. As farmers began to see positive co-benefits for their farm from implementing the 
project’s sustainable agricultural practices, they became more willing to undertake invest-
ment and continue the adopted practice. Farmers also discussed how services from the 
carbon credit project, like access to inputs and extension, helped reduce their investment 
costs. For example, agroforestry-focused projects provided tree seeds, trained farmers to 
successfully raise nursery beds, and supported nurseries to offer low-cost seedlings to 
nearby farmers. In conservation agriculture-focused projects, access to necessary tools, 
e.g., for making compost and for intensive cultivation, as well as accessible training, e.g., 
using community-based trainers, made it easier for farmers to implement practices effec-
tively season upon season. 

3.	  Farmers understand the long-term nature 
of agriculture-focused carbon credit projects 
and will change their practice adoption 
behavior if the project’s incentive structure, 
particularly around co-benefits, no longer suits 
their needs.

When asked to describe some of the risks of participating in carbon credit projects, the 
main risk identified was that agricultural co-benefits, like improved soil fertility, as well 
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as any potential carbon credit revenue payments, can take a significant amount of time to 
materialize. Accordingly, farmers understood that their investment in the project’s promoted 
sustainable agricultural practices may take time to generate a return. Farmers discussed 
how there is thus a project-level risk of farmer attrition in both practice adoption and project 
enrollment. For example, in agroforestry-focused projects, farmers highlighted that, if the 
benefits expected from fruit tree production fail to meet their expectations, some farmers 
may cut the trees planted for the program to obtain income for their efforts. Similarly, yield 
declines due to a project’s promoted sustainable agriculture practices carry the risk of the 
practice being abandoned.  

The yield effects of many sustainable agricultural practices are highly context specific and 
can be negative in the short term.24  

4.	  Communication gaps are a key driver of 
negative perceptions about projects; farmers’ 
misconceptions about how carbon credit 
projects operate and work can spread quickly 
in communication gaps. 

Participants in the focus groups shared both positive and negative perceptions that farmers 
in the community had about carbon credit projects. Positive perceptions centered on the 
co-benefits that projects provide. Negative perceptions centered on what the project required 
of participating farmers, and seemed to arise from communication gaps. Farmers shared 
that they received information about the project via different channels, resulting in differing 
accuracies of understanding. Some farmers received information about the project from 
meetings with community leaders, while other participants were first informed about the 
project by radio announcements. Many farmers learned of the project from local represen-
tatives for the implementing organization, who enrolled farmers directly or supported them 
to form groups to participate. However, some farmers learned about the project from family, 
friends, or other farmers who were already involved. 

Farmers raised a common misconception amongst project participants that carbon credit 
projects would take the farmer’s land. This misconception seemed to be driven by the 
collection of GPS coordinates of the land utilized by the program, which some community 
members felt could put their land at risk of theft. Another misconception was that projects 
would force farmers to plant trees on a large proportion of their land, leaving them little 
space for other crops. These negative perceptions were often held at the start of the projects, 
but tended to improve as farmers became more familiar with how the project functioned. 
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1.	  Incorporate co-benefit generation into the 
carbon credit project’s theory of change for 
GHG emissions outcomes.

Farmers in PxD’s research highlighted the vital role co-benefits – primarily direct farm produc-
tivity benefits and access to agricultural services – play in both their initial motivation to join 
projects and their continued use of adopted practices. Co-benefit generation is thus a core 
aspect of projects rather than a separate activity set. As such, projects should incorporate 
co-benefit generation as an integral part of their theories of change for carbon outcome 
generation. When incorporating co-benefit generation into projects’ theories of change, it is 
important to consider how long it will take for these co-benefits to appear. For example, yield 
effects of sustainable agricultural practices are highly context specific and can be negative 
in the short term.25 As project co-benefit generation is variable over time, farmers’ incentives 
for continuing their use of adopted practices are thus also variable over the course of the 
project. Comprehensive theories of change, which recognize how project co-benefits and GHG 
emissions outcomes interact, should therefore also address how this interaction can change 
over time. 

2.	  Involve all project stakeholders in 
operationalizing the project’s theory of change 
as farmer engagement is crucial for achieving 
projects’ GHG emissions outcomes.

Many carbon credit projects working with smallholder farmers rely on local implementing 
partners to facilitate connections with smallholder farmers. As such, local implementing 
partners play an essential role in operationalizing project activities according to the project’s 
theory of change. Project staff should thus work closely with, and support the capacity of, 
local implementing partners to secure smallholder farmer engagement. If there is no align-
ment between these two key kinds of project stakeholders on project activities, there is a risk 
that crucial activities for farmer co-benefit generation do not occur as intended, and therefore 
a risk exists that the project’s GHG emissions outcomes cannot be achieved. It is thus crucial 
to ensure that what is happening on the ground with farmer engagement corresponds to the 
project’s stated design, by working closely with all stakeholders and not relying on silo aspects 
of project development. 

Section 3: Best Practices for a Smallholder 
Farmer-Engagement Strategy
The above insights from PxD’s qualitative research on farmers in carbon credit projects inform our 
recommendations for best practices to include in a smallholder farmer-engagement strategy. 
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3.	  Connect co-benefit measurement with 
carbon MRV systems. 

As co-benefit generation is critical to achieving projects’ GHG emissions outcomes, projects 
should develop MRV systems that incorporate measurement of both carbon outcomes and 
co-benefits. Farmers will change their adoption of sustainable agriculture practices if the 
incentive structure for those practices changes. As such, monitoring data on project activities 
that generate co-benefits, and evaluation data on farmer outcomes, like farmer yield or 
profitability, comprise crucial information indicating whether or not the project is successfully 
engaging with farmers. This co-benefit data can also strengthen carbon MRV systems by 
providing important ground-truth data about how project activities have been implemented, to 
improve and customize models of GHG emissions.  

4.	  Ensure projects have clear and consistent 
communication systems with farmers. 

Farmers are important stakeholders in carbon credit projects, so it is crucial for a project to 
have a clear and consistent communication system with farmers, across the entire project 
cycle. Clear and consistent communication systems can help prevent misconceptions about 
projects, enable real-time farmer feedback, and prompt accurate farmer expectations about 
how they will be involved in the project. These systems should map out what communication 
channels will be used to disseminate information to farmers, and what kinds of project 
information will be shared via each channel. Information disseminated to farmers should also 
be developed with a human-centered design to ensure farmers understand the content and its 
implications for their participation in the project. 

Executing these best practices for smallholder farmer engagement requires financial investment. 
For example, providing the agricultural services that are important for farmer co-benefit generation 
means that projects must add additional cost line items for these services into project budgets. 
Currently, the prices of agricultural carbon credit projects do not allow projects much leeway to add 
these items. It can also be difficult for projects to justify these expenses to investors and buyers, 
as strong farmer engagement may seem, at the outset, irrelevant to a project’s GHG emissions 
outcomes. It is thus important for the supply side of voluntary carbon markets to continue building 
the business case for why smallholder farmer engagement is crucial for the integrity of the 
project’s GHG emissions outcomes. 

Investment in data and research on how farmers engage with projects, especially via co-benefit 
generation, will help build this business case. Publicly sharing this data and research can also 
enable market-level learning about how best to work with IPLC, like smallholder farming communi-
ties, in carbon credit projects. 

Voluntary carbon markets hold the potential to entice substantial private sector investment in 
smallholder farmers while contributing to global climate change mitigation goals. To channel this 
potential in an effective way, the market needs to reconsider the role that IPLC, such as smallholder 
farming communities, play in carbon credit projects. 
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Appendix: Common Smallholder 
Farmer-Engagement Models in East 
Africa-Based Carbon Credit Projects
 
The three carbon credit projects that participated in PxD’s qualitative study engaged with 
smallholder farmers through sustainable land and livestock management practices. There were 
similarities and some differences in how the projects supported farmers to implement practices 
that generate carbon credits.

One project focused on supporting farmers to generate carbon credits both by increasing carbon 
stored in tree biomass, and by increasing soil carbon sequestration. The program supported 
increased tree and soil carbon storage by providing seeds, training, and tools for farmers to 
begin implementing practices that lead to greater living-tree biomass and greater dead biomass 
application to soil. Farmers were onboarded by having one of their plots georeferenced into the 
project management information system, and by enrolling in one of the participating groups. This 
project grouped farmers in a geographically defined area. The members of a group elected a lead 
farmer to be the main point of contact with the project. Each field staff member supervised a zone 
consisting of several groups. The lead farmers in each group attended monthly meetings with 
project staff, in which training, written materials, and programmatic information were provided. 
The lead farmers used this information to provide in-person support to members of their groups 
by visiting them individually and through regular group meetings. These lead farmers were also 
part of the project-monitoring data-collection effort, and they provided both technical backstop-
ping for practices implemented by farmers and information about program activities to members. 
Project staff, supported by lead farmers, also led regular training sessions with farmers. These 
training sessions were sequenced over the project lifetime and introduced key concepts and 
practical demonstrations about implementing the encouraged practices.  

The second project included in this study had many similarities to the project described above. 
In addition to the components of increased carbon storage in tree biomass and soil carbon, this 
project also promoted practices that mitigate emissions from livestock. This project operated 
through a similar model of enrolling farmers in geographically distinct groups, each with a farmer 
elected to be the local community facilitator for the project. These community facilitators played 
the same role as the lead farmers in the project described above, and project field staff followed 
the same training model in which they led periodic training sessions on key program modules 
that were backstopped by community facilitators in the communities. One difference was that the 
community facilitators in this project were more highly involved in program monitoring, especially 
of the livestock-emissions mitigation component which required regular data collection from 
participating farmers.

Finally, the third project included in the study focused only on promoting carbon credit genera-
tion from increased tree biomass production. Similar to the other two projects, local people in 
communities were the last-mile representatives of the project. However, in this project these 
representatives were not elected by the farmer groups, but were chosen by the project staff 
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as local agents that could be effective in engaging farmers. These local representatives were not 
necessarily farmers; they could be running small businesses in the community, such as grain trading, 
dealing in agricultural inputs, or running seedling nurseries. These representatives facilitated the 
enrollment of farmers in the program, mobilized farmers for training sessions led by project staff, 
and provided information to farmers about project activities and services, such as when and how 
seedlings would become available to participants.

These three projects all shared the model of project staff coordinating a number of local communi-
ty-based representatives who provided last-mile service delivery to groups of farmers. This was seen 
by project staff as the most viable way to reach the number of participants targeted by the program, 
while being able to deliver training in a practical way and get regular feedback and monitoring 
information from the field.  
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