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Executive Summary

Many technologies that can improve the livelihoods of small-scale livestock farmers are not adopted 
due to the financial resource constraints of farmers (Ouma et al., 2018). Such limitations are further 
exacerbated by market inefficiencies in the value chain that limit pig producers' and aggregators' 
investments and the use of new technologies. The pig market arrangement framework is a promising 
framework that improves pig value chains through formalized and sustainable transactions in pig markets. 
To improve the pig value chain in Uganda, international organizations, including International Livestock 
Research Institute (ILRI)/Consultative Group on International Agricultural Research (CGIAR), have provided 
significant support for pig market arrangement framework efforts.  

This document complements the ongoing CGIAR Research Program on Livestock (Livestock CRP) efforts 
in Uganda. It utilizes a state-of-the-art Scaling Readiness approach  to scientifically assess the current pig 
market arrangement framework and provide recommendations for further improvements. The information 
presented in the document is synthesized from the evidence on the pig market arrangement framework 
components in Uganda and the rest of the world. The evidence collection is partially guided by selected 
experts who have significant knowledge and experience designing and implementing pig market 
arrangement frameworks’ components.

The study consists of three parts that address the needs of different users. The first part, ‘Scaling 
Readiness assessment’, provides a detailed description and the diagnosis of the pig market arrangement 
framework using an innovation and science perspective. It also presents the Scaling Readiness graph 
of the pig market arrangement framework and the innovation package that aims to improve the pig 
market arrangement framework at scale in Uganda. The second part, ‘Scaling Readiness evidence 
review’, explains this study's findings by discussing the evidence sources and gives an extensive list of 
the resources analyzed and used in writing this study. It also provides further insights in using the Scaling 
Readiness in assessing the impact potential of innovations at scale. The third part, ‘scaling guidelines’, 
presents the synthesis of the findings and provides actionable recommendations to designers, sponsors, 
and managers of the pig market arrangement framework projects, programs, policies, and professionals 
of specific innovations and elements in Uganda's pig market arrangement framework.
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The Scaling Readiness assessment of Uganda's pig market arrangement framework shows that it consists 
of eight novel components critical for its successful implementation. It also shows that improving the 
maturity of the pig market arrangement framework requires seven other innovations to impact the 
formalized and sustainable transactions in pig markets in Uganda at scale. It indicates that the maturity and 
Use Levels of the novel components and the complementary innovations differ significantly. It presents 
that complementary models to the market arrangement framework are relatively more advanced while 
principle (only one) and practice types of complementary innovations are less advanced. 

An April 2021 Scaling Readiness assessment of the novel components of the pig market arrangement 
framework in Uganda for achieving formalized and sustainable transactions in pig markets indicates that 
the Average Scaling Readiness Level of the framework components is about 15, and the Scaling Readiness 
Score is 0 (Figure 1). 
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The big gap between the two measures is the open data principle, which is not part of the Livestock CRP 
Uganda Priority Country Project. Suppose the project starts using the principle and improves its Readiness 
and use. In that case, the Average Scaling Readiness Level will approach 20, which is an approximate 
milestone for completing the design phases of the pig market arrangement framework in Uganda. 

Most pig value chain framework components are clustered at the Readiness Level of 5 (proven application 
model) and 6 (unproven application). These are the two levels in which non-experimental research plays 
a significant role. In these levels, data across the value chains are generated, synthesized, and used to 
develop the first versions of the applied solutions that fit the needs of Uganda for achieving formalized 
and sustainable transactions in the pig value chain. Since ILRI’s significant capabilities and comparative 
advantage lie in these two domains, the Scaling Readiness assessment showed that the Livestock CRP 
Uganda Priority Country Project efforts on the pig market arrangement framework are suitable to needs on 
the ground.

The Scaling Readiness assessment showed that a commercial value chain model is well established in pig 
value chains in Uganda. Although some of the interviews emphasized a lack of commercial understanding 
among pig farmers and aggregators, available evidence showed pig farmers and aggregators who are 
neither involved in research and development projects nor supported by incentives and subsidies have 
a commercial mindset of their own. They use pigs as short term investment assets that can finance the 
considerable expenditures of the family, such as school fees and marriages. This indicates a gap among 
some of the knowledge partners involved in the pig value chain about alternative commercial approaches 
used by the small-scale pig producers and aggregators. 

The Scaling Readiness assessment could not identify the use of an open market data approach in the 
Livestock CRP Uganda Priority Project market arrangement component. Investments in the generation of 
market information and sharing them open access is a niche that can be addressed by support service 
providers of the pig value chain, including international organizations such as ILRI (if not already done). 
Since open access market data requires digital technologies, organizations working on digitalization 
might be interested in this niche.

Based on the findings, the Scaling Readiness assessment team recommends that interventions aiming to 
improve the pig market arrangement framework need to prioritize the following:

conduct desktop research on 
successful implementations of 
openly sharing market-related 
information in livestock value 
chains in East Africa 

RESEARCH FOR DEVELOPMENT ACTIVITIES

conduct desktop research on 
existing transportation best-
practices in pig value chains and 
design a blueprint of how they can 
be implemented in Uganda 

validate existing evidence-
based logistical arrangement 
approaches in pig value chains 
and tailor them for use in 
Uganda at scale

validate how existing pig health, weight, and 
other price and quality-related inspection 
practices can perform in Ugandan pig value 
chains and co-design an application that 
combines the effective practices 

validate existing effective 
hands-on-brokerage 
techniques in pig value 
chains and tailor them for 
implementing them at 
scale in Uganda 
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plan how the Livestock CRP and 
other initiatives can support 
stakeholders in the Ugandan 
pig value chain to produce, 
access, and use reliable and 
affordable market information at 
scale and design a model for a 
market information system for the 
Ugandan pig value chain

UTILIZATION ACTIVITIES

plan on how the Livestock CRP 
and other initiatives can address 
pig transportation and use 
available pig transportation best 
practices in their design 

plan how logistical data and 
conditions can guide designing 
and determining the strategies 
and research and development 
efforts in the pig value chain and 
design a model for the use of 
logistical data  

convince the Livestock CRP aggregator 
partners about the  benefits of using pig 
purchase inspection practices, and train 
them on using the practices in their work

sensitize and convince 
Livestock CRP partners 
about the benefits of 
implementing hands-on-
brokerage techniques 
to enhance the market 
transactions in the pig 
value chain in Uganda 
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Scaling Readiness Lexicon

EVIDENCE BASED MEASUREMENT:
 
Measures in Scaling Readiness are calculated 
using evidence. Specific claims of Readiness 
and use measures are assessed through a 
hierarchy of sources of verification. High-quality 
science articles and other peer-reviewed 
documents are the first sources. In their 
absence, technical documents or other publicly 
scrutinized documents are used to back up 
specific evidence claims. Where there is a lack 
of documents, experts' opinions proven to 
have sufficient competencies are triangulated to 
identify the measures. 

INNOVATION PACKAGE:
 
The combination of the innovations a project aims to 
scale and other innovations necessary to scale them. 
Innovation packages usually consist of technologies 
and other products, services, organizational and 
institutional arrangements, and systems required to 
improve awareness of accessibility, affordability, and 
other characteristics of an innovation that influence 
the maturity and usability at scale. An innovation 
package is the fundamental unit of analysis for 
scaling innovations in Scaling Readiness. Research 
for development interventions can influence the 
design and delivery of innovation packages, but they 
cannot control it. Many innovations in the innovation 
packages are beyond the control and influence 
zone of interventions; therefore, partnerships are 
vital in improving the overall Readiness of innovation 
packages.

INNOVATION COMPONENT: 
 
A tool, concept, practice, technology, etc., that 
constitutes a part of innovations. They can be stand-
alone innovations for other contexts and goals, but 
for the specific goals and contexts, an intervention 
operates, they are classified as components. 
Innovation has a very high number of components. 
Some of the components are novel and play a 
critical role in the maturity and use of the innovation. 
In Scaling Readiness, these novel components 
of innovations are characterized and diagnosed. 
Research for development interventions can control 
the design, development, and delivery of innovation 
components.

INNOVATION:  
 
A novel product, service, arrangements, or 
their purposeful combinations with economic, 
environmental, health, industrial, etc., benefits. 
Innovations are different from inventions 
since they have explicit implementations. A 
product, service, arrangement, or combinations 
need to have clear use objectives to be 
considered innovation. Innovations can be 
technical or social. They can be tangible and 
intangible. In Scaling Readiness, innovations 
are characterized, diagnosed, and strategized. 
Research for development interventions 
can control or strongly influence design, 
development, and delivery innovations and 
catalyze or support their use at scale.

Scaling Readiness is a decision support system to support international research for development 
projects and programs implemented by CGIAR in designing, developing, disseminating, delivering, and 
improving the use of innovations at scale. Scaling Readiness concepts and indicators used in this study 
are explained in the Scaling Readiness glossary. More general information about Scaling Readiness can 
be accessed via www.scalingReadiness.org. For the science dimensions of Scaling Readiness, a recent 
research paper (Sartas et al., 2020a) and implementation of the Scaling Readiness Guide (Sartas et al., 
2020b) can be helpful. 
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INNOVATION USE LEVEL: 
 
It is a number indicating the level of the use of 
innovations at scale. It can be considered systematic 
answers to the combined questions of "who uses 
an innovation and in which order of magnitude." 
It can be between 0, which indicates that the 
innovation is not being used in the context a project 
aims to increase to the use of the innovation, and 
9, which suggests that the innovation is being 
commonly used among the users who are not 
involved in any innovation design, development or 
dissemination processes. Research and development 
projects increase existing innovation Use Levels by 
disseminating the innovations and expanding the use 
of innovations by other innovation professionals who 
are not involved in the same projects and users who 
are not involved in any innovation processes.

CHARACTERIZATION:
 
Characterization is the first step of the Scaling 
Readiness cycle. It includes the activities to 
document and classify three critical units, i.e., 
interventions, innovations, and stakeholders. 
Two of these three critical units, intervention or 
the component and innovation, the program, are 
characterized in this study using a customized version 
of Scaling Readiness step 1.

DIAGNOSIS: 
 
Diagnosis is the second step of the Scaling Readiness 
cycle. It includes assessments of the characteristics 
of the interventions, innovations, and stakeholders 
generated in the first step and the implications of 
these characteristics in achieving impact at scale. 
Diagnosis of the intervention and innovation is made 
in this study using a customized version of Scaling 
Readiness step 2.

STRATEGIZING:
 
Strategizing is the third step of the Scaling Readiness 
cycle. It includes strategies for addressing the 
diagnosis and improving the impact performance. 
Strategizing is done partially in this study by using a 
customized version of Scaling Readiness step 3.

INNOVATION READINESS LEVEL: 
 
A number indicating how mature or practical 
an innovation achieves its use objectives. It 
can be considered as a systematic answer to 
the question ‘how good an innovation works.’ 
It can be between 0, which indicates that the 
innovation is just an idea in the mind of its 
potential designers and developers, and 9, 
suggesting that the innovation is a validated 
application with clear evidence of its value 
measured in terms of livelihood impact profit, 
etc. Research and development projects increase 
innovation Readiness Levels by improving the 
design of the innovations, developing and 
validating the improved designs in uncontrolled 
and controlled conditions. 

SCALING READINESS LEVEL:
 
It is a single number combining the Readiness 
and Use Level of all the innovations in the 
innovation package. It can be considered 
as a single answer to the question of ‘what 
is the likelihood that an innovation package 
will achieve impact at scale.’ There are 
different ways of calculating Scaling Readiness 
Levels based on the management system's 
preferences. It can be an average level, a 
minimal level, or a weighted Average level. 
In this study, two Scaling Readiness Levels 
are documented; the Average Scaling 
Readiness Level and Scaling Readiness Score. 
Scaling Readiness Level is the multiplication 
of the averages of the individual Innovation 
Readiness and Use Levels of components or 
innovations. The Scaling Readiness Score is 
the multiplication of the Readiness and uses 
Scores of the minimum level component or 
the innovation in the package. The Scaling 
Readiness Score is a more strict version 
focusing on the minimum. It aims to help the 
designers of the interventions prioritize the 
bottleneck components or innovations that 
hinder the high impact at scale.
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The Scaling Readiness Assessment provides detailed information about Uganda's pig market arrangement 
framework and complementary innovations necessary to achieve formalized and sustainable transactions 
in pig markets. 

Specifically, it presents the following: 

the essential characteristics of a pig market arrangement framework relevant for its 
performance at scale

the diagnosis of these essential characteristics from an innovation and scaling perspective 

Readiness and Use Levels of the novel components of the pig market arrangement  
framework

innovations that are necessary to achieve a positive impact from using the pig market 
arrangement framework at scale

the diagnosis of the innovations from an innovation and scaling perspective

Readiness and Use Levels of the innovations in the pig market arrangement framework 
innovation package

The Scaling Readiness Assessment is at the implementation level. It aims to provide a deeper 
understanding of innovation-related information relevant to achieving impact at scale by implementing a 
pig market arrangement framework. 

The Assessment is designed to be a stand-alone document for: 

The procedures for identifying the Scaling Readiness measures and the evidence sources are not 
articulated in this part. More information about the measures can be accessed from the Scaling Readiness 
Evidence Review (Part B). The assessment also does not articulate the implications of the findings for 
designing and implementing Scaling projects, programs, and policies. A synthesis of the findings and 
recommendations are provided in the Scaling Readiness Guidelines (Part C)

managers of projects, programs, and policies 
related to the pig market arrangement framework 
who are interested in developing a deeper 
understanding

designers, developers, and managers of 
specific innovations and elements in the pig 
market arrangement frameworks  
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Scaling Readiness Innovation Profile is a tool to describe the characteristics of an innovation aimed to be 
designed, developed, disseminated, or used at scale. It aims to contribute to improving the impact of the 
pig market arrangement framework at scale through 

presenting gaps in the design of the pig market arrangement framework, 
 

developing a shared understanding between small scale pig producers, pig 
aggregators, international organizations, and all other value chain actors, including 
disadvantaged groups such as women and youth groups, about what the pig market 
arrangement framework is and what it entails and   

creating a brief communication product for presenting the innovation to various 
stakeholders. 

This document uses a customized version of the Innovation Profile to characterize the pig market 
arrangement framework. In this section, the Innovation Profile Sheet, an overall diagnosis of the results 
in the Innovation Profile Sheet, and Innovation Readiness and Use assessments of the pig market 
arrangement framework are provided.

i

ii

iii

Innovation Profile of the Pig Market 
Arrangement Framework
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PIG MARKET ARRANGEMENT FRAMEWORK

The pig market arrangement framework is a framework for formalizing the transactions 
increasing the sustainability of a business. It addresses the need for setting up 
transparent, standardized, and predictable transactions enabling long-term and 
mutually beneficial business in pig markets characterized by many small-scale producers 
who are geographically scattered. It combines costs (reduces pig business time, 
reduces logistic costs) and revenue gains (increases the pig business volume). Relative 
to its alternatives, it offers a more predictable business environment for all pig value 
chain actors.

APPLIED BY 

AIMS AT

SUPPORTED BY

PROS

BENEFITS

CONS

Small scale pig producers

Pig aggregators

Increasing pig market 
volume,

Increasing profitability of 
pig business

International 
organizations 

Reduces business time, 

Reduces transportation costs, 

Enables long term planning 
and efficiency gains, 

Develops business 
infrastructure

other value chain actors 
including disadvantaged 
groups such as women and 
youth groups

Knowledge-intensive, 

Requires coordination at scale

Innovation Profile Sheet

CONTRIBUTES TO
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COMMERCIAL PIG  
PRODUCTION MODEL

the use of commercial pig business 
models in designing, implementing, 
and regulating the market arrangement 
activities

Novel 
components 

of the pig 
market 

arrangement 
framework in 

Uganda

EVIDENCE-BASED LOGISTICS 
APPROACH

the principle of using data and evidence on 
the supply chain and other logistical facts in 
designing, implementing, and regulating 
market arrangements 

COMMERCIAL 
CAPACITY- 
BUILDING MODEL

the selection of the 
capacity development 
targets of the 
intervention based on 
the commercial viability 
of the production in the 
short and medium-term

HANDS-ON  
BUSINESS 
BROKERAGE 
TECHNIQUES

using customized best 
business brokerage 
techniques that fit the 
location of the project 
sites to facilitate and 
improve the market 
arrangements

A DIGITAL BUSINESS  
MATCHING TOOL

a multi-platform software that matches 
the buyers and sellers of pigs in real-time 
in different locations 

MULTI- 
STAKEHOLDER 
FEEDBACK METHODS

the use of multi-stakeholder 
consultation and 
engagement methods to 
design and implement 
market arrangement 
activities and periodically 
updating them based on 
the feedback from various 
value chain actors 

OPEN DATA  
PRINCIPLE

open-access sharing of 
market information 

TRAINING ON BASICS OF  
BUSINESS MANAGEMENT

provision of a practical course on basics of 
business management such as accounting 
and contracting
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USERS 

The pig market arrangement framework is used by small-scale pig producers and pig aggregators in 
Uganda, but other value chain actors including disadvantaged groups such as women and youth groups. 
Most of the activities relevant to the pig market arrangement framework are financed by international 
organizations, including CGIAR donors. 

The current user profile of the framework does not include some of the key actors in the pig value chain 
in Uganda. However, since the Livestock CRP Uganda Priority Country Project includes multiple other 
components, focuses on the pork market arrangement framework, and collaborates with other projects, 
most of these stakeholders not included in the market arrangement components do not constitute a 
significant gap. That said, the Scaling Readiness team could not identify the involvement of influential 
decision-makers of the pig markets, i.e., the owners and financiers of abattoirs. The Scaling Readiness 
team recommends identifying the other projects, the owners and financiers of the abattoirs, i.e., the 
pig farmers union and pig farmers and traders association, and linking up the pig market arrangement 
framework. If there is no such project, it is vital to establish collaborations with them.

OBJECTIVES OF THE PIG MARKET ARRANGEMENT FRAMEWORK IN 
UGANDA AND ITS CONTRIBUTIONS TO SUSTAINABLE DEVELOPMENT 
GOALS 

Livestock CRP Uganda Priority Country Project aims at formalized and sustainable transactions in pig 
markets. Since pigs are both a consumption product and an asset for small-scale pig rearers in Rural 
Uganda, it contributes to a broad set of Sustainable Development Goals. In particular, the pig market 
arrangement framework in Uganda contributes to the Sustainable Development Goals 1.2 (reducing 
poverty), 2.3 (increasing small scale food producer income in particular women), 4.1 (increasing the 
proportion of children attending school), 4.3 (increasing equal access to vocational education) and 
8.2 (achieving higher economic productivity through diversification, technological upgrading, and 
innovation) in Uganda. This diverse set can make the pig market arrangement framework interesting for 
Ugandans and international organizations investing in Ugandan agriculture.

ADVANTAGES AND DISADVANTAGES OF THE PIG MARKET ARRANGEMENT 
FRAMEWORK IN UGANDA

Compared to its conventional alternatives, the pig market arrangement framework reduces business 
time and transportation costs, enables long-term planning and efficiency gains, and develops business 
infrastructure. These advantages are significant for the Ugandan pig value chain and can raise interest 
and demand from multiple stakeholder groups in the Ugandan pig value chain. However, the framework 
is knowledge-intensive and requires coordination at scale. Knowledge intensity and large-scale 
coordination are challenging to achieve in low-income contexts in a short-term horizon and take at least 
a few years. Since the Livestock CRP Uganda Priority Country Project builds on long-standing ILRI and its 
partners' efforts, it is possible to achieve considerable scale coordination that would not be possible in 
many contexts.

NOVEL COMPONENTS OF PIG MARKET ARRANGEMENT FRAMEWORK IN 
UGANDA

The pig market arrangement framework has two components. Except for models, all the components 
are different types. There is an approach, a method, a technique, a principle, software, service, and two 
models. This indicates that the framework has a complex design. In addition, most of the components of 
the pig market arrangement framework are about know-how. This confirms that the Livestock CRP Uganda 
Priority Country Project operates in the knowledge domain of the pig value chain. 

Innovation Profile Diagnosis
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The Scaling Readiness of innovation is the first metric used to assess the impact potential of the pig market 
arrangement framework in Uganda at scale. It focuses on the components of the framework and provides 
a holistic picture of Readiness and Use. Readiness measures how well the components of an innovation 
perform to achieve its desired objective. At the same time, Use is a measure that presents the type of 
people using the system and their numbers. More information about the Readiness and Use measures can 
be found in the Scaling Readiness Evidence Review (Part B).

The Scaling Readiness Assessment team has prepared a Scaling Readiness assessment for the pig 
market arrangement framework using the published evidence provided in the Evidence Review and the 
bibliography. The assessment results are specific for Uganda in April 2021 for the contribution of the pig 
market arrangement framework to the formalized and sustainable transactions in pig markets in Uganda. It 
can differ for other countries, for other periods, and in achieving other goals.

Scaling Readiness Assessment of pig market 
arrangement framework
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The Scaling Readiness assessment of the novel components of the pig market arrangement framework in 
April 2021 in Uganda for achieving formalized and sustainable transactions in pig markets indicates that 
the Average Scaling Readiness Level of the pig market arrangement framework components is about 15, 
and the Scaling Readiness Score is 0 (Figure A1). The big gap between the two measures is due to the 
open data principle being not part of the Livestock CRP Uganda Priority Country Project. Suppose the 
project starts using the principle and improves its Readiness and use. In that case, the Average Scaling 
Readiness Level will approach 20, which is an approximate milestone for completing the design phases of 
the pig market arrangement framework in Uganda. 

Most of the pig value chain framework components are clustered at the Readiness Level of 5 (proven 
application model) and 6 (unproven application). These are the two levels in which non-experimental 
research plays a significant role. In these levels, data across the value chains are generated, synthesized, 
and used to develop the first versions of the applied solutions that fit the needs of Uganda for achieving 
formalized and sustainable transactions in the pig value chain. Since ILRI’s significant capabilities and 
comparative advantage lie in these two domains, the Scaling Readiness assessment showed that the 
Livestock CRP Uganda Priority Country Project efforts on pig market arrangement framework are suitable 
to needs on the ground.

The Scaling Readiness assessment showed that a commercial value chain model is well established in pig 
value chains in Uganda. Although some of the interviews emphasized a lack of commercial understanding 
among pig farmers and aggregators, available evidence showed pig farmers and aggregators who are 
neither involved in research and development projects and nor supported by incentives and subsidies use 
pigs as short term investment assets that can finance the significant expenditures of a family such as school 
fees and marriages. This indicates a gap among some of the knowledge partners involved in the pig value 
chain about alternative commercial approaches used by the small-scale pig producers and aggregators. 

Our study could not identify the use of an open market data approach in the Livestock CRP Uganda Priority 
Project Market Arrangement Component. Investments in the generation and sharing of market information 
and open access is a niche that can be addressed by the pig value chain's support service providers, 
including international organizations such as ILRI. Since open access market data will require digital 
technologies, organizations working on digitalization might be interested in this niche.
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Scaling Readiness innovation package profile is a tool to describe other innovations necessary to use 
innovation at scale. Innovations can not be used at scale without other innovations complementing their 
use (Sartas et al., 2020a). For instance, a machine can not achieve use at scale without complementary 
energy infrastructure, the best practices for using it, etc. The Innovation Package Profile differs from the 
Innovation Profile presented in the previous section. While the Innovation Profile focuses on work on 
the elements that are in the control and high influence zone of the Livestock CRP Uganda Priority Project 
Market Arrangement Component, the Innovation Package Profile focuses on elements that are in the low 
influence or interest zone of the Livestock CRP Uganda Priority Project Market Arrangement Component.

Scaling Readiness innovation package profile aims to improve the performance of intervention through i) 
helping to identify other innovations systematically and ii) developing a shared understanding between 
the project managers, designer, developer, disseminators, and use partners about their complementary 
roles. An innovation package profile identifies other innovations necessary to use the “pig market 
arrangement framework” at scale in this document. In this section, the following items are provided: 

the innovation package sheet, 

an overall diagnosis of the configuration of the innovation package sheet, and 

the Innovation Readiness and Use assessments of the innovation package are 
provided.

i
ii

iii

Innovation Package Profile for Pig 
Market Arrangement Framework
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Pig Market Arrangement 
Framework Innovation Package

FORMAL BUSINESS SUPPORT INCENTIVES

tax and fee exemptions for newly formalized enterprises 
included in the local and national legislation

PIG PURCHASE INSPECTION PRACTICES

set of practices that are used at the farm gate to quickly 
identify several problems decreasing the price of the pig at 
a slaughter house (such as drug burden, disease) 

DISEASE MONITORING SOFTWARE

a digital tool showing the disease incidence and risk at 
specific coordinates in real-time

PIG TRANSPORTATION BEST PRACTICES

a set of practices that reduce the risk of damage and pig 
deaths during the multiple transportation steps from farm 
to the slaughterhouses

PIG LOGISTIC AND TRADE MODELS

mathematical models for transport routes and schedules, 
location of market hubs, and other variables that optimize 
the total cost of logistics and markets

STANDARDIZED PIG WEIGHT ESTIMATION 
PROCEDURE

standardized use of ratios and a formula for estimating the 
weight that can be obtained from a live pig

RAPID PIG HEALTH CHECK SOFTWARE

a smart phone/tablet-based software that uses image 
recognition to identify several diseases in pigs

for convincement of pig market 
arrangement framework

for effectiveness of pig market 
arrangement framework

for effectiveness of pig market 
arrangement framework

for effectiveness of pig market 
arrangement framework

for availability and accessibility of pig 
market arrangement framework

for effectiveness of pig market 
arrangement framework

for effectiveness of pig market 
arrangement framework
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AWARENESS ABOUT THE PIG MARKET ARRANGEMENT FRAMEWORK AT 
SCALE 

The majority of the small-scale producers and aggregators have a strong awareness of the commercial pig 
production, multi-stakeholder feedback methods implemented by the Livestock CRP Uganda Priority Project 
Market Arrangement Components, and other aspects of the pig market arrangements that concern them 
directly. Once the open data principles, evidence-based logistics approach, hands-on business brokerage 
techniques, and commercial capacity building activities are validated by applied research and developed 
as applications, it will be necessary to design awareness-raising activities. But for now, there are no major 
awareness innovations necessary to complement the pig market arrangement framework. 

BEING CONVINCED ABOUT THE BENEFITS OF THE PIG MARKET 
ARRANGEMENT FRAMEWORK AT SCALE

The research done for this document showed that most of the pig market arrangement framework 
stakeholders were not convinced that it would benefit them. The interviews and several communication 
products indicated that most aggregators and middle traders see formalization of market transactions 
through the market arrangement as a reason for further red tape without clear benefits and resistance. 
Providing incentives such as tax and fee exemptions for newly formalized enterprises via national and local 
legislation has a significant potential to overcome the resistance of some stakeholders and convince the 
aggregators and traders.
 
AVAILABILITY AND ACCESSIBILITY OF THE PIG MARKET  
ARRANGEMENT FRAMEWORK

The locations the current pig market arrangement framework is implemented are limited to the areas 
where ILRI and other international organizations provide services and support. To increase the availability 
of the framework in Uganda at scale, it is necessary to identify the best locations that pig collection hubs, 
slaughterhouses, and other markets providing pig value chain products and services. Mathematical 
models can identify transport routes and schedules that use data on the location of market hubs and other 
variables that optimizes the total cost of logistics and markets. This also improves the accessibility of the 
framework automatically since the accessibility dimensions can easily be included in the models.
 

Diagnosis of the Innovation Package Sheet 

This section provides information about the diagnosis of the innovations presented in the innovation package sheet.

EFFECTIVENESS OF THE PIG MARKET ARRANGEMENT  
FRAMEWORK AT SCALE

Scaling Readiness Assessment showed that existing market arrangements in the pig value chain are 
functional but far from optimal. Many aspects can be improved to increase the effectiveness of the pig 
market arrangement framework.

The first complementary innovation that can increase the impact of the pig market arrangement framework 
includes pig purchase inspection practices. They are used at the farm gate to quickly identify several 
problems decreasing the price of the pig at a slaughterhouse, such as a drug burden or disease. Although 
aggregators and abattoirs use some practices to purchase the pigs, they are not standardized and fully 
informed by the best practices of production, health, and safety. Consolidating and improving some of the 
pig purchase inspection practices can improve the performance of the pig market arrangement at scale.

The second complementary innovation is the standardized pig weight estimation procedure. The 
literature on the pig value chain in Uganda and the interviews with the key stakeholders show that weight 
estimation varies significantly and is a continuous source of mistrust between small-scale producers, 
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Scaling Readiness of the pig market 
arrangement framework Package

The scaling Readiness of an innovation package is the final metric used to assess the impact at scale 
potential of the pig market arrangement framework. The scope of the Scaling Readiness of the innovation 
package goes beyond the pig market arrangement framework components, which were analyzed 
previously and include all the innovations included in the Innovation package sheet and following 
diagnosis sections.

The Scaling Readiness Assessment team has prepared an assessment for the pig market arrangement 
framework package using the published evidence provided in the evidence appendix and bibliography. 
The assessment results are specific for Uganda in April 2021 for the contribution of the pig market 
arrangement framework to the formalized and sustainable transactions in pig markets in Uganda. It can 
differ for other countries, for other periods, and in achieving other goals.

Scaling Readiness assessment of the pig market arrangement framework innovation package in April 
2021 in Uganda for achieving formalized and sustainable transactions in pig markets indicates that the 
Average Scaling Readiness Level of the pig market arrangement framework components is about 11.4 
and the Scaling Readiness Score is 0. The big gap between the two measures is two innovations, pig 
transportation practices and standardized pig weight estimation procedures, being not part of the 
Livestock CRP Uganda Priority Country Project. If the project co-develops practices and procedures and 
supports their use, the gap will be reduced significantly. 

The Average Readiness Level of the innovation package (5.86) is much higher than the Average Use 
Level (1.89). This indicates that previous pig market arrangement innovation packages focused more 
on the research and development side than the utilization side. Considering that the framework has not 

aggregators, and final consumers. Consolidating and agreeing on standardized ratios and formulas for 
estimating the weight of pork obtained from a live pig with multiple stakeholder representatives have 
immense potential to improve the performance of the pig.

The third complementary innovation is the rapid pig health check software. It is a smartphone/tablet-
based software that uses image recognition to identify several diseases in a pig. Literature showed a few 
studies in China (Qin et al., 2018)  that used artificial intelligence and image recognition models to identify 
different pig diseases from photos. Combining the software elements that detect different diseases and 
adapting them for Uganda can dramatically improve the pricing estimates of pigs and help increase the 
pig market arrangement framework's effectiveness.

A fourth complementary innovation for the pig market arrangement framework is disease monitoring 
software. African Swine Fever (ASF), porcine cysticercosis, and other diseases have disrupted the pig 
value chains. They are considered a risk to consumer health in repeating outbreaks for more than two 
decades. The literature documented a few cases in which the pig price collapsed due to the expectation 
of ASF, although actual incidence rates were low. Therefore, a digital tool that shows the disease 
incidence and risk at specific coordinates in real-time would help reduce the incidence rates and prevent 
panic sales that significantly disrupt the pig markets. This would increase the impact of the pig market 
arrangement framework.

The fifth complementary innovation that increases the pig market arrangement framework effectiveness 
is pig transportation best practices. Interviews conducted Scaling Readiness Assessment showed that 
damage and death of pigs during the long transportation from the farm to slaughterhouse are common 
in Uganda. Work on the practices can reduce the risk of lowering the quality of pigs, even their death 
during the multiple transportation steps from farm to the slaughterhouses and make a significant positive 
contribution to the impact of the pig market arrangement framework.
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completed its design yet, (see the previous section), this focus is justified. However, as the framework 
reaches the completion milestone for the design phase in the near future, the weight of the utilization 
activities needs to increase to achieve a higher impact at scale.

The pig market arrangement innovation package consists of an incentive, a set of models, a procedure, 
two software, and two sets of practices (Figure A2). Most of these innovations are new and were not used 
outside of support interventions. Only pig logistics and trade models went beyond the designers and 
developers. They were used by some of the delivery and use support stakeholders. The Readiness of the 
innovations in the package varied from three to eight.

Practices were less ready and less used in comparison to other innovation types. This indicates that there is 
a big gap in implementation and action research and innovative practice designs in pig markets.
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PART B: Scaling Readiness 
Evidence Review for the 
Pig Market Arrangement 
Framework in Uganda  

PART  

B



PART  

B SCALING READINESS 
EVIDENCE REVIEW 

OF THE PIG MARKET 
ARRANGEMENT 
FRAMEWORK IN 

UGANDA  



This Evidence Review provides a detailed explanation of the Readiness and Use Levels of each pig 
market arrangement framework component and the innovations included in the pig market arrangement 
framework innovation package. It also links the study to Scaling Readiness's broader science and technical 
documentation and the pig market literature in Uganda and globally. To support further inquiries about 
the quality of the Scaling Readiness assessment and contribute to the design of other research and 
management interventions, it provides a complete list of the resources used to carry out the assessment.

The Scaling Readiness Evidence Review is at the research and science level. It aims to systematically assess 
the evidence sources and technical information about using Scaling Readiness Metrics.

The Evidence Review is targeted at the following: 

The basic information about the novel components of the pig market arrangement framework and the 
descriptions of the pig market arrangement framework innovation package innovations are not presented 
in detail in the Evidence Review. This information is available in the Scaling Readiness Assessment (Part 
A). The Evidence Review also does not articulate the implications of the findings for designing and 
implementing Scaling projects, programs, and policies. A synthesis of the findings and recommendations 
are provided in the Scaling Readiness Guidelines (Part C)

designers, developers, and 
managers of specific innovations 
and elements in the pig market 
arrangement frameworks 

researchers who conduct 
applied research on pig market 
arrangement frameworks

practitioners who are interested 
to learn more about doing 
Scaling Readiness Assessment
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Scaling Readiness Assessment of 
the Innovation

The core innovation of this document is the pig market arrangement framework in Uganda. It consists of 
the following eight novel components:

• evidence-based logistics 
approach

• commercial pig production 
model

• commercial capacity-building 
model

• multi-stakeholder feedback 
methods

• hands-on business brokerage 
techniques

• open data principle

• a digital business matching 
tool

• training on basics of business 
management
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These novel components were identified by assessing the available evidence base about Uganda's agriculture 
and rural sector and the key informant interviews with the experts working in various research and development 
organizations in Uganda. The components might change over time depending on the changes in Uganda or 
reorientation of the objective from formalized and sustainable transactions in pig markets to another objective. 
The components of the pig market arrangement framework have different Readiness and Use Levels (Figure B1). 
In this section, we articulate the basis for their Readiness and Use Levels.

The evidence-based logistics approach refers to the principle of using data and evidence on the supply chain 
and other logistical facts in designing, implementing, and regulating market arrangements. The contribution 
of the evidence-based logistics to the market arrangement was proposed as a conceptual model (Nabikyu & 
Kugonza, 2016), an application model designed and published (Dione et al., 2016; Ouma et al., 2017), and 
finally, an application was designed and being tested (Atherstone et al., 2019). Therefore, it has a Readiness 
Level of 6. However, there is no evidence that the application successfully improved market transactions in the 
Uganda pig value chain. The Scaling Readiness team could not find any reference to the use of the evidence-
based logistics approach in the market arrangement efforts of the Livestock CRP Uganda Priority Country 
Project market arrangement component and/or related projects. Therefore, a Use Level of 0. 

The commercial pig production model uses commercial pig business models to design, implement, and 
regulate market arrangement activities. Nabikyu and Kugonza (Nabikyu & Kugonza, 2016) published a 
conceptual model. Several application model components for the commercial pig production model was 
published (Carter et al., 2018; Chenais et al., 2017; Ouma et al., 2017, 2018), and lately, some evidence on 
the use of the commercial pig production model was presented (Asindu et al., 2020). These publications 
made the commercial pig production model the highest Readiness component of the pig market 
arrangement framework. It has a Readiness Level of 8. The use of the commercial pig production model was 
documented in several publications. It was shown that commercial pig production models were used by 
designers and developers of market interventions not related to the intervention developing commercial 
components (Asindu et al., 2020; Chenais et al., 2017; Ouma et al., 2017, 2018) as well as some end-users 
who were neither involved in any projects nor receiving support (Okello et al., 2020; Thompson, 2021). 
Therefore, the Use Level of the commercial pig production model is 8. 

The commercial capacity building model refers to selecting the capacity development targets of the 
intervention based on the commercial viability of their products in the short and medium-term. An application 
model for using a commercial approach to training in the pig value chain in Uganda was proposed (Nabikyu 
& Kugonza, 2016), and such a curriculum was developed (ILRI, 2014). However, there is no clear evidence of 

Evidence-based logistics approach to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards

Commercial pig production model to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards

Commercial capacity-building model to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards
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Multi-stakeholder feedback methods refer to multi-stakeholder consultation and engagement methods to 
design and implement market arrangement activities and periodically update them based on the feedback 
from various value chain actors. The use of multi-stakeholder methods was proposed conceptually in 2013 
(Ouma et al., 2013), and an application model was published (Ouma et al., 2017). However, the Scaling 
Readiness team could not identify any systematic evidence on the benefits driven from the implementation of 
the multi-stakeholder feedback methods. Therefore, multi-stakeholder feedback methods have a Readiness 
Level of 5. Multi-stakeholder feedback methods were implemented in market arrangement projects with the 
participation of project partners (Ouma et al., 2017), and it was shown that they were used by other projects 
(Ouma et al., 2013); corresponding to a Use Level of 4. 

Multi-stakeholder feedback methods to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards

how the application of the commercial capacity development model benefited the transactions. Therefore, 
the commercial capacity-building model has a Readiness Level of 6. The curriculum was also implemented 
within the research for development projects (ILRI, 2014).  Since there is no evidence about the participation 
of people who were not supported by a project in capacity-building events using the commercial capacity-
building model, the Use Level is 2. 
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A digital business matching tool refers to multi-platform software that matches pig real-time buyers and 
sellers in different locations. Conceptual models of how digital business matching tools can contribute 
to market arrangements in pig value chains were discussed (Atherstone et al., 2019; Lichoti et al., 2017; 
Nabikyu & Kugonza, 2016; Ouma et al., 2013), and an application model was shown to contribute to market 
arrangements (Bowman, 2019; Dione et al., 2016), This corresponds to a Readiness Level of 5. Bowman 
(2019) also showed that some project partners used them commonly, corresponding to a Use Level of 3. 

Training on the basics of business management refers to providing a practical course on the basics 
of business management, such as accounting and contracting. A conceptual model of the business 
management training was validated (Dione et al., 2014), followed by application model testing (Nabikyu 
& Kugonza, 2016). There is no further evidence about the benefit of the training application; the Readiness 
Level is 5. It was shown that the training was provided to project partners (Dione et al., 2014; Ouma et al., 
2017), corresponding to a Use Level of 4. 

Digital business matching tool to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards

Training on the basics of business management to 
improve formalized and sustainable transactions in 
pig markets in Uganda, April 2021 onwards  

Open data principle refers to open access sharing all the market information generated during the activities 
and supporting generation and sharing of market information in the pig value chain. It was proposed 
by (Mulindwa et al., 2012) as a basic model. However, there was no explicit evidence referring to the 
development and use of the open data principles in pig value chains, although open data principles were 
considered critical components of market arrangements with formalized and sustainable transactions. 
Therefore, It has a Readiness Level of 2 and a Use Level of 0. 

Open data principle to improve formalized and 
sustainable transactions in pig markets in Uganda, 
April 2021 onwards 

Hands-on business brokerage techniques refer to using customized best business brokerage techniques 
that fit the project sites' location to facilitate and improve the market arrangements. A basic model for the 
brokerage was published (Ouma et al., 2017), and an application of the hands-on business brokerage 
techniques was tested (Ouma et al., 2020). This implies that the technique has a Readiness Level of 6. The 
use of hands-on brokerage techniques was very well documented (Ouma et al., 2017, 2020). However, 
there is no evidence that the technique was used outside of the projects it was developed. This implies a 
Use Level of 1. 

Hands-on business brokerage techniques to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards
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Scaling Readiness Assessment of 
the Innovation Package

The pig market arrangement framework alone is not enough to achieve impact at scale. It needs to 
be complemented by other compatible innovations that fit the conditions of Uganda to realize its full 
potential in improving formalized and sustainable transactions in pig markets in Uganda and achieve use 
at scale. The innovation package is a set of innovations including the pig market arrangement framework 
and other innovations needed to convince the framework's stakeholders about its benefits, ensuring that 
the pig market arrangement framework is available and effective.

FORMAL BUSINESS 
SUPPORT INCENTIVES

The pig market 
arrangement 
framework 
innovation 
package has 
seven additional 
innovations: 

PIG PURCHASE INSPECTION 
PRACTICES

DISEASE MONITORING 
SOFTWARE

PIG TRANSPORTATION 
BEST PRACTICES

PIG LOGISTICS AND 
TRADE MODELS 

STANDARDIZED PIG 
WEIGHT ESTIMATION

RAPID PIG HEALTH 
CHECK SOFTWARE
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The Readiness and Use Levels of these seven innovations differ. Among them, practice types of 
innovations have lower Readiness and Use Levels, indicating that the practice domain in the pig market 
arrangement framework is less advanced than other domains (Figure B2). In the rest of the section, 
specific Levels of the innovations in the pig market arrangement framework package and the evidence 
sources that support these Levels are presented in detail.
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Pig logistics and trade models refer to mathematical 
models for transport routes and schedules, location of 
market hubs, and other variables that optimize the total 
cost of logistics and markets. Several basic logistic and 
trade models were proposed for pig markets (Lichoti et al., 
2017; Nabikyu & Kugonza, 2016; Odongo et al., 2018). 
Applications of them were shown to improve the pig 
market arrangements in controlled conditions (Atherstone 
et al., 2019; Atuhaire et al., 2013), and experimental 
studies were made to understand the use of logistics and 
trader models in uncontrolled conditions (Atherstone et 
al., 2019; Ouma et al., 2017). Therefore, pig logistics and 
trade models have a Readiness Level of 8. The literature has 
shown that the models were used by several delivery and 
use support stakeholders who were not part of research 
and development projects (Dione et al., 2016; Ouma et al., 
2017), corresponding to a Use Level of 6. 

Pig purchase inspection practices refer to a set of practices used at the farm gate to quickly identify several 
problems decreasing the price of the pig at a slaughter house (such as drug burden, disease). Basic 
models of pig purchase inspection practices were proposed and conceptually validated (Lichoti et al., 
2017; Nabikyu & Kugonza, 2016), several applied models were reviewed  (Lichoti et al., 2016, 2017). This 
corresponds to a Readiness Level of 5. Existing evidence on the use (Lichoti et al., 2017) showed the use of 
the practices only in a project setup. Therefore, the  Use Level was 1.  

Pig logistics and trade models to improve formalized 
and sustainable transactions in pig markets in 
Uganda, April 2021 onwards

Pig purchase inspection practices to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards

Formal business support incentives refer to tax and fee exemptions for newly formalized enterprises 
included in the local and national legislation. An application model containing similar business support 
incentives was proposed (Lichoti et al., 2017; Ouma et al., 2018) and shown to have benefits (Ouma 
et al., 2017). Therefore, It has a Readiness Level of 6. It was also shown that several projects worked on 
developing the incentives (Lichoti et al., 2017; Oluka & Basheka, 2014). Since no use of such incentives 
was documented beyond projects, the Use Level of formal business support incentives is 1. 

Formal business support incentives to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards
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A standardized pig weight estimation procedure refers to the standardized use of ratios and a formula for 
estimating the weight obtained from the live feed (Walugembe et al., 2014). There was clear evidence on 
the standardized estimation procedure in Chinese and other East Asian pig value chains (Buayai et al., 2019; 
Kongsro, 2014; Liu et al., 2011), corresponding to a Readiness Level of 6. Since there was no evidence of it in 
Uganda, the Use Level is 0. 

Standardized pig weight estimation procedure to 
improve formalized and sustainable transactions in 
pig markets in Uganda, April 2021 onwards
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Pig transportation best practices refer to 
practices that reduce the risk of damage 
and death of pigs during the multiple 
transportation steps from farm to 
slaughterhouses. A basic model 
for improving transportation 
practices was discussed (Dione 
et al., 2016; Lichoti et al., 
2016); however, there was no 
application model. Therefore, 
It has a Readiness Level of 3. 
Since the Scaling Readiness 
team could not find any 
evidence of the use, the 
Use Level is 0. 

Pig transportation best practices to 
improve formalized and sustainable 
transactions in pig markets in 
Uganda, April 2021 onwards

Disease monitoring software refers to a digital tool showing the disease incidence and risk at specific 
coordinates in real-time. Several studies were reviewing the contribution of disease monitoring software 
conceptually (Dione et al., 2016; Lichoti et al., 2017; Muwonge et al., 2012) validating the conceptual 
model (Muwonge et al., 2012), presenting the validation of the applied model (Chenais et al., 2017; 
Muhanguzi et al., 2012) and showing the experimental evidence on the benefits of a specific disease 
monitoring software to pig market arrangements (MacMillan et al., 2011). Therefore, it has a Readiness 
Level of 7. There was also evidence that the disease monitoring software tools were commonly used by 
the partners of a project in Uganda. (Lichoti et al., 2014). This corresponds to a Use Level of 3. 

Rapid pig health check software refers to a smartphone/tablet-based software that uses image 
recognition to identify several diseases in the pig. Literature proposed application models of health check 
software the market arrangements (Atherstone et al., 2019; Bowman, 2019; Chenais et al., 2019; Lichoti 
et al., 2017; Lumu et al., 2013; Muhangi et al., 2015) and validated different software tools (Feng et al., 
2018; Gao et al., 2018; Hein, 2019; Kongsro, 2014; Matsumoto et al., 2020; Nantima et al., 2015). 
Therefore, rapid pig health check software has a Readiness Level of 6. Hein (2019) showed that there are 
projects using pig health check software corresponding to a Use Level of 1. 

Disease monitoring software to improve formalized 
and sustainable transactions in pig markets in 
Uganda, April 2021 onwards

Rapid pig health check software to improve 
formalized and sustainable transactions in pig 
markets in Uganda, April 2021 onwards
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The scaling guidelines bridge the results of the Scaling Readiness diagnosis and assessments with the 
four major management questions vital for an intervention aiming to enhance the impact of the pig market 
arrangement framework at scale. Specifically, we reflect on the following:   

The scaling guidelines are positioned at the strategic level. They aim to be a first reference document for 
designing or adapting strategies and can be followed by a detailed action plan that can be integrated into 
the design and planning of the interventions to contribute to the pig market arrangement framework in 
Uganda. The guidelines are targeted at: 

The Scaling Readiness measures and the evidence sources are presented but not articulated in this part. 
More information about the measures can be accessed from the Scaling Readiness Assessment (Part A). 
Detailed explanations about the measures and the evidence sources used to do the assessment can be 
accessed from the Scaling Readiness Evidence Review (Part B).

what is meant by the pig market arrangement framework in Uganda, or what do the 
Livestock CRP Uganda Priority Country Project aim to scale, 

what should interventions working on the pig market arrangement framework prioritize 
to achieve high impact,

which complementary innovations do the interventions need to prioritize for achieving 
formalized and sustainable transactions in pig markets at scale in Uganda, and 

what competencies and capabilities should the intervention managers look for within 
their organizations and from other stakeholders operating in Uganda's agriculture for 
development landscape. 

What are these Scaling Guidelines?

1

2

3

4

managers of the pig market arrangement 
framework projects, programs, and policies, 

designers, developers, and managers of 
specific innovations and elements in pig market 
arrangement frameworks.
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The pig market arrangement framework combines many different concepts, products, tools and other 
components. Among them, some are novel in Uganda. These novel components differentiate the pig 
market arrangement framework from other conventional agricultural systems in Uganda and make the pig 
market arrangement framework an innovation. 

In other words, the pig market arrangement framework’s innovation type is a framework since it is a model 
used to build or decide strategies and activities in Uganda. The pig market arrangement framework’s 
novel components for Uganda might not be novel for other countries, and the system might not be 
considered an innovation in other countries. 

Specifically, the pig market arrangement framework in Uganda has the following eight novel components: 

What is meant by the pig market 
arrangement framework in Uganda?

EVIDENCE-
BASED LOGISTICS 

APPROACH

A DIGITAL 
BUSINESS 

MATCHING TOOL

HANDS-ON BUSINESS 
BROKERAGE 

TECHNIQUES

COMMERCIAL 
CAPACITY 

BUILDING MODEL

COMMERCIAL 
PIG PRODUCTION 
MODEL

TRAINING ON 
BASICS OF BUSINESS 
MANAGEMENT

OPEN DATA 
PRINCIPLE

MULTI-STAKEHOLDER 
FEEDBACK  
METHODS

In brief, when an intervention mentions improving the use of the 
pig market arrangement framework at scale, it refers not only to 
increasing the use of an evidence-based logistics approach or 
commercial pig production model but the use of all the components 
listed above in an integrated way. 
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The pig market arrangement framework components have different Readiness and Use Levels to achieve 
formalized and sustainable transactions in pig markets. The Scaling Readiness assessment of the pig 
market arrangement framework showed that while some novel components are at the design stage, 
others are already tested and validated in Uganda. While some of the components are not known by small 
scale pig producers, pig aggregators, others implemented them without support from the government, 
civil society organizations and international organizations.

Activities necessary to address the bottlenecks belong to two categories. The first category is the research 
and development (R&D) activities. R&D activities include all research, design, development activities that 
increase the Innovation Readiness of components. The second category is utilization activities. Utilization 
activities include all adoption, practice and implementation activities that increase the Innovation Use of 
the components. We recommend the following activities to address the bottlenecks that hinder the pig 
market arrangement framework’s impact at scale.

What can be done to improve the 
performance of the pig market 
arrangement framework in Uganda?

The Scaling Readiness 
Assessment showed that 
open data principle, 
evidence-based logistics 
approach, hands-on business 
brokerage techniques are 
the components that have 
the lowest maturity and 
use among all the novel 
components. In other words, 
they are the bottlenecks for 
achieving impact from using 
the pig market arrangement 
framework in Uganda to 
increase the formalized and 
sustainable transactions in 
pig markets. 

EVIDENCE-BASED 
LOGISTICS APPROACH

HANDS-ON BUSINESS 
BROKERAGE 

TECHNIQUES

OPEN DATA 
PRINCIPLE
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Research and Development Activities 

The open data principle refers to open access sharing of all the market information 
generated during the activities and supporting generation and sharing of 
market information in the pig value chain such as government, pig producers, 
aggregators, associations. It is one of the least mature components of the pig market 
arrangement framework. Scaling Readiness research identified current conceptual 
desktop research activities on the role of the open data principle in the pig market 
arrangement framework. To improve the maturity of the open data principle, 
the Scaling Readiness team recommends communicating with the researchers 
conducting conceptual or theoretical research on the open data principle. This 
can lead to quick gains in developing insights about theories or frameworks that 
open data principle has the largest contribution to the pig market arrangement 
framework. 

The evidence-based logistics approach is the principle of using data and evidence 
on the supply chain and other logistical facts in designing, implementing, regulating 
market arrangements . It is another component with relatively low maturity. Some 
interventions have been validating evidence-based logistics approaches in an 
experimental setup in similar conditions to Uganda. Increasing the maturity of 
the evidence-based logistics approach requires collaborating with the logistics 
researchers of these interventions and establishing cross-learning modalities. The 
collaboration on the evidence-based logistical arrangement approaches can save 
significant resources from the Livestock CRP Uganda Priority Country Project. 

Hands-on-business-brokerage techniques refer to using customized best business 
brokerage techniques that fit the location of the project sites to facilitate and 
improve the market arrangements. It has low maturity in comparison to other 
components. Some interventions have been working on validating hands-on-
business-brokerage techniques in an experimental setup in similar conditions 
to Uganda. Improving the maturity of hands-on-business-brokerage techniques 
necessitates collaborating with the researchers of these interventions and 
establishing cross-learning modalities. The collaboration on hands-on business 
brokerage techniques can also save many resources from the Livestock CRP Uganda 
Priority Country Project. 

CONDUCT DESKTOP 
RESEARCH ON 

SUCCESSFUL 
IMPLEMENTATIONS 

OF OPENLY SHARING 
MARKET-RELATED 
INFORMATION IN 
LIVESTOCK VALUE 

CHAINS IN EAST AFRICA 

VALIDATE EXISTING 
EVIDENCE-BASED 

LOGISTICAL 
ARRANGEMENT 

APPROACHES IN PIG 
VALUE CHAINS AND 

TAILOR THEM FOR USE IN 
UGANDA AT SCALE

VALIDATE EXISTING 
EFFECTIVE HANDS-

ON-BROKERAGE 
TECHNIQUES IN PIG 
VALUE CHAINS AND 

TAILOR THEM FOR 
IMPLEMENTATION AT 

SCALE IN UGANDA 
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Utilization Activities 

The open data principle is one of the least used components. The open data 
principle is new to the Livestock CRP Uganda Priority Country Project and pig value 
chain. Improving the maturity of the open data principle necessitates to ideate how 
Livestock CRP Uganda Priority Country Project and other interventions can work 
on the open data principle. Ideation, especially in collaboration with some key 
stakeholders, will be the first step to better utilize the open data principle in Uganda 
at scale. 

The evidence-based logistics approach is one of the components with low use. 
The idea of an evidence-based logistics approach is new to the Livestock CRP 
Uganda Priority Country Project and pig value chain. The Scaling Readiness team 
recommends ideating how Livestock CRP Uganda Priority Country Project and other 
interventions can work on an evidence-based logistics approach to improve its 
utilization in pig value chains in Uganda. Ideation, especially in collaboration with 
some key stakeholders, will be the first step to better utilize the evidence-based 
logistics approach in Uganda at scale. 

Hands-on business brokerage techniques is another one of the least used 
components. The Scaling Readiness team could not identify any use of hands-on 
business brokerage techniques in Uganda outside of the Livestock CRP Uganda 
Priority Country Project core team. We suggest organizing awareness-raising 
events with the intervention partners, developing a shared understanding, and 
implementing customized engagement options that can convince them to use 
or apply hands-on business brokerage techniques. Increased awareness, shared 
understanding and convinced intervention partners will minimize the loss of the 
messages of the Livestock CRP Uganda Priority Country Project about hands-on 
business brokerage techniques. 

PLAN HOW THE 
LIVESTOCK CRP AND 

OTHER INITIATIVES 
CAN SUPPORT 

STAKEHOLDERS IN 
THE UGANDAN PIG 

VALUE CHAIN TO 
PRODUCE, ACCESS 

AND USE RELIABLE AND 
AFFORDABLE MARKET 

INFORMATION AT SCALE 

PLAN HOW LOGISTICAL 
DATA AND CONDITIONS 
CAN GUIDE DESIGNING 

AND DETERMINING 
THE STRATEGIES 

AND RESEARCH AND 
DEVELOPMENT EFFORTS 
IN THE PIG VALUE CHAIN  

SENSITIZE AND 
CONVINCE LIVESTOCK 
CRP PARTNERS ABOUT 

THE BENEFITS OF 
IMPLEMENTING HANDS-

ON-BROKERAGE 
TECHNIQUES TO 

ENHANCE THE MARKET 
TRANSACTIONS IN THE 

PIG VALUE CHAIN IN 
UGANDA
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Achieving a high maturity pig market arrangement framework alone will not be sufficient to have a high 
positive impact on formalized and sustainable transactions in pig markets in Uganda. It is important 
to improve the other innovations that complement the pig market arrangement framework, i.e. 
complementary innovations, to ensure sufficient use of the framework at scale.

The Scaling Readiness assessment identified the following seven complementary innovations and 
assessed Readiness and Use Levels of each:

The complementary innovations had different Readiness and Use Levels.  Among them, the first two had 
relatively low Readiness and Use Levels and are the bottlenecks in the pig market arrangement framework 
package.

Which complementary innovations 
do the interventions need to 
prioritize for improving formalized 
and sustainable transactions in pig 
markets at scale in Uganda?

FORMAL BUSINESS 
SUPPORT 
INCENTIVES

PIG PURCHASE 
INSPECTION 
PRACTICES

DISEASE MONITORING 
SOFTWARE

PIG TRANSPORTATION 
BEST PRACTICES

PIG LOGISTICS AND 
TRADE MODELS 

STANDARDIZED PIG 
WEIGHT ESTIMATION

RAPID PIG HEALTH 
CHECK SOFTWARE
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Utilization Activities 

We could not identify any literature resource that presented the idea of pig 
transportation best practices explicitly. Improving the maturity of pig transportation 
best practices necessitates ideating how Livestock CRP Uganda Priority Country 
Project and other interventions can work on pig transportation best practices. 
Ideation, especially in collaboration with some key stakeholders, will be the first 
step to better utilize pig transportation best practices in Uganda at scale as a 
complementary innovation to the pig market arrangement package. 

IDEATE ABOUT HOW 
LIVESTOCK CRP 

UGANDA PRIORITY 
COUNTRY PROJECT AND 
OTHER INTERVENTIONS 

CAN WORK ON PIG 
TRANSPORTATION BEST 

PRACTICES  

Pig purchase inspection practices refer to a set of practices used at the farm 
gate to quickly identify several problems decreasing the price of the pig at the 
slaughterhouse (such as drug burden, disease). It is one of the least mature 
components of the pig market arrangement framework. The Scaling Readiness team 
has identified literature resources presenting applied evidence on the use of pig 
purchase inspection practices together with pig market arrangement frameworks. 
However, the evidence is not based on experiments. To improve the maturity of pig 
purchase inspection practices, the Scaling Readiness team recommends designing 
an experimental research setup and validate the role of pig purchase inspection 
practices in improving the use. Experimental evidence will pave the way for more 
effective pig purchase inspection practices and enable major performance gains for 
the pig market arrangement framework. 

DESIGN EXPERIMENTAL 
RESEARCH SETUP AND 

VALIDATE THE ROLE 
OF PIG PURCHASE 

INSPECTION PRACTICES 
IN IMPROVING THE 
PERFORMANCE OF 

THE PIG MARKET 
ARRANGEMENT 

FRAMEWORK 

Research and Development Activities 

Pig transportation best practices refer to a set of practices that reduces the risk 
of damage and death of pigs during the multiple transportation steps from farms 
to the slaughterhouses. It is one of the least mature components of the pig 
market arrangement framework. There are studies presenting models of how pig 
transportation best practices function in market arrangements. However, they are 
broad and do not explain how pig transportation best practices can be an effective 
part of the pig market arrangement framework package. To improve the maturity 
of pig transportation best practices, we recommend comparing and contrasting 
existing conceptual models on pig transportation best practices and synthesizing a 
model applicable in Uganda. The synthesis will enable the design of an application 
model in which pig transportation best practices is an integral part of the pig 
market arrangement framework package for achieving formalized and sustainable 
transactions in pig markets. 

COMPARE AND 
CONTRAST EXISTING 

CONCEPTUAL 
MODELS ON PIG 

TRANSPORTATION 
BEST PRACTICES AND 

SYNTHESIZE A MODEL 
APPLICABLE IN UGANDA 
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Pig purchase inspection practices are one of the least used innovations in the 
innovation package. The Scaling Readiness team could not identify any use of pig 
purchase inspection practices in Uganda outside of the Livestock CRP Uganda 
Priority Country Project core team members.  Improving the maturity of pig 
purchase inspection practices necessitates organizing awareness-raising events 
with the intervention partners, developing a shared understanding with them, 
and implementing customized engagement options that can convince them to 
use or apply pig purchase inspection practices. Increased awareness, shared 
understanding and convinced intervention partners will minimize the loss of the 
messages of the Livestock CRP Uganda Priority Country Project about pig purchase 
inspection practices. 

TO ORGANIZE 
AWARENESS-RAISING 

EVENTS WITH THE 
PARTNERS OF THE 

INTERVENTION, 
DEVELOP A SHARED 

UNDERSTANDING WITH 
THEM AND IMPLEMENT 

CUSTOMIZED 
ENGAGEMENT OPTIONS 

THAT CAN CONVINCE 
THEM TO USE OR 

APPLY PIG PURCHASE 
INSPECTION PRACTICES 
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Which competencies and 
capabilities should the 
intervention managers look for 
within their organizations and 
other stakeholders operating 
in the agriculture development 
landscape in Uganda?

Advancing the priority work on the pig market arrangement framework components and complementary 
innovations requires a specific set of competencies. The Livestock, CRP Uganda Priority Country Project, 
needs to access these competencies by including the people in the intervention teams or establishing 
collaboration mechanisms. The required competencies cuts across multiple disciplines such as market 
information specialists, data management experts, logistics and supply chain analysts, pig supply 
chain and purchase specialists, business negotiation specialists, livestock trading experts, local senior 
pig business people, transportation (value chain) researchers, transportation project managers, pig 
quality inspectors, quality control officers and trainers of pig quality and health in addition to pig market 
arrangement framework’s subjects.
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Priority Type of science

Conduct desktop research on successful implementations of openly 
sharing market-related information in livestock value chains in East 
Africa 

Market information systems, economics 
and business research, pig markets, value 
chain management

Validate existing evidence-based logistical arrangement 
approaches in pig value chains and tailor them for use in Uganda at 
scale

Logistics and supply chain research, pig 
markets, quantitative research

Validate existing effective hands-on-brokerage techniques in pig 
value chains and tailor them for implementing them at scale in 
Uganda

Market brokerage, pig markets, rural 
development, qualitative research

Brainstorm how the Livestock CRP and other initiatives can support 
stakeholders in the Uganda pig value chain to produce, access and 
use reliable and affordable market information at scale

SCRUM masters/project design 
facilitators, market information systems, 
knowledge management, ICT

Brainstorm how logistical data and conditions can guide designing 
and determining the strategies and research and development 
efforts in the pig value chain  

SCRUM masters/project design 
facilitators, logistics and supply chain 
management, knowledge management, 
ICT, project management

Sensitize and convince Livestock CRP partners about the benefits 
of implementing hands-on-brokerage techniques to enhance the 
market transactions in the pig value chain in Uganda

Multi-stakeholder process facilitation 
and moderation, innovation brokers, pig 
traders

Compare and contrast existing conceptual models on pig 
transportation best practices and synthesize a model applicable in 
Uganda

Transportation research, systematic 
reviews

Design experimental research setup and validate the role of pig 
purchase inspection practices in improving the performance of the 
pig market arrangement framework 

Experimental research, pig trade, food 
safety, market research

Ideate about how Livestock CRP Uganda Priority Country Project 
and other interventions can work on pig transportation best 
practices  

Project management, livestock, 
transportation, effective communication

To organize awareness-raising events with the partners of the 
intervention, develop a shared understanding with them and 
implement customized engagement options that can convince 
them to use or apply pig purchase inspection practices 

Multi-stakeholder process facilitation and 
moderation, pig inspection, food safety, 
pig trade
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Annex-1: Innovation 
Readiness Levels (Adapted 
from Sartas et al., 2020)

Innovation 
Readiness 

Level

Innovation 
Readiness 
Category

Description

0 Idea Thinking about a novelty's ability to solve a problem

1 Hypothesis 
(proven)

Cognitively validated idea: Hypothesis

2 Basic Model 
(unproven)

Desktop research on the hypotheses' ability to solve a problem using existing 
conceptual/theoretical evidence

3 Basic Model 
(proven)

Conceptual/theoretical validated set of interrelated hypotheses: basic model

4
Application 

Model 
(unproven)

Desktop research on the basic model's ability to solve a problem using existing applied 
evidence

5 Application 
Model (proven)

Validated basic model using applied evidence: applied model

6 Application 
(unproven)

Experimental research on application model's ability to solve a problem in the 
controlled conditions

7 Application 
(proven)

Validated applied model using experimental evidence: application

8 Innovation 
(unproven)

Testing the capacity of the application to generate value by solving a problem in a 
specific uncontrolled context

9 Innovation 
(proven)

Validated application using evidence on the value: innovation
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Annex-2: Innovation Use 
Levels (Adapted from 
Sartas et al., 2020)

Innovation 
Use Level

Innovation Use 
Category

Description

0 None
The novelty is not used for achieving the objective of the intervention in the 
specific spatial-temporal context where the innovation is to contribute to 
achieving impact

1 Team The novelty is only used by the intervention team

2 Partners (rare) The novelty has some use by the intervention partners

3 Partners (common) The novelty is commonly used by the intervention partners

4 Unconnected designers 
and developers (rare)

The novelty has some use by designers and developers who are not directly 
involved in the intervention

5
Unconnected designers 

and developers 
(common)

The novelty is commonly used by designers and developers who are not 
directly involved in the intervention

6
Unconnected delivery 

and use support 
stakeholders (rare)

The novelty has some use by delivery and use support stakeholders who are not 
directly involved in the intervention

7
Unconnected delivery 

and use support 
stakeholders (common)

The novelty is commonly used by delivery and use support stakeholders who 
are not directly involved in the intervention

8 Unconnected end-users 
(rare)

The novelty has some use by the end or final users who are not involved in the 
intervention

9 Unconnected end-users 
(common)

The novelty is commonly used by the end or final users who are not involved in 
the intervention

51



Annex-3: Evidence Sources Referred 
in the Evidence Review

Asindu, M., Elepu, G., Ouma, E. A., Kyalo, G., Lule, P., & Naziri, D. (2017). Sweet potato wastes in 
major pig producing districts in Uganda: an opportunity for investment in silage technologies. Livestock 
Research for Rural Development, 29(11), 1–6. https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85033411622&partnerID=40&md5=ac8e9e1681d2dea3aa074897ee1d3033

Asindu, M., Ouma, E., Elepu, G., & Naziri, D. (2020). Farmer Demand and Willingness-To-Pay for 
Sweetpotato Silage-Based Diet as Pig Feed in Uganda. Sustainability: Science Practice and Policy, 12(16), 
6452. https://doi.org/10.3390/su12166452

Atherstone, C., Galiwango, R. G., Grace, D., Alonso, S., Dhand, N. K., Ward, M. P., & Mor, S. M. (2019). 
Analysis of pig trading networks and practices in Uganda. Tropical Animal Health and Production, 51(1), 
137–147. https://doi.org/10.1007/s11250-018-1668-6

Atherstone, C., Roesel, K., & Grace, D. (2014). Ebola risk assessment in the pig value chain in Uganda. ILRI 
(aka ILCA and ILRAD). https://play.google.com/store/books/details?id=iDAWBwAAQBAJ

Blomström, A.-L., Ståhl, K., Okurut, A. R., Masembe, C., & Berg, M. (2013). Genetic characterisation of 
a porcine bocavirus detected in domestic pigs in Uganda. Virus Genes, 47(2), 370–373. https://doi.
org/10.1007/s11262-012-0855-1

Bowman, W. M. (2019). Technological distribution in Uganda: Information and communications technology 
and the state in an eastern African nation. The Review of Policy Research, 36(6), 835–865. https://doi.
org/10.1111/ropr.12358

Buayai, P., Piewthongngam, K., Leung, C. K., & Saikaew, K. R. (2019). Semi-Automatic Pig Weight Estimation 
Using Digital Image Analysis. In Applied Engineering in Agriculture (Vol. 35, Issue 4, pp. 521–534). https://
doi.org/10.13031/aea.13084

Carter, N. A., Dewey, C. E., Grace, D., Lukuyu, B., Smith, E., & Lange, C. de. (2018). In the search for low-
cost year-round feeds: Pen-level growth performance of local and crossbred Ugandan pigs fed forage- or 
silage-based diets versus commercial diet. Journal of Agriculture and Rural Development in the Tropics and 
Subtropics, 119(2), 23–29. https://doi.org/10.17170/KOBRA-2018112824

Carter, N. A., Dewey, C. E., Grace, D., Wel, C., Lukuyu, B., Smith, E., & De lange, C. E. M. (2017). Average 
daily gain and the impact of starting body weight of individual nursery and finisher Ugandan pigs fed a 
commercial diet, a forage-based diet, or a silage-based diet. Journal of Swine Health and Production, 25(3), 
121–128. https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019559929&partnerID=40&md5=f
c0ca19bb7948fb69038b10a13df405c

Carter, N. A., Dewey, C. E., Thomas, L. F., Lukuyu, B., Grace, D., & de Lange, C. (2016). Nutrient 
requirements and low-cost balanced diets, based on seasonally available local feedstuffs, for local pigs on 
smallholder farms in Western Kenya. Tropical Animal Health and Production, 48(2), 337–347. https://doi.
org/10.1007/s11250-015-0957-6

Carter, N. A., Humphries, S., Grace, D., Ouma, E. A., & Dewey, C. E. (2017). Men and women farmers’ 
perceptions of adopting improved diets for pigs in Uganda: decision-making, income allocation, and intra-
household strategies that mitigate relative disadvantage. Agriculture & Food Security, 6(1), 18–18. https://
doi.org/10.1186/s40066-017-0095-7

52 > COMPLETE SCALING READINESS STUDY
  OF THE PIG MARKET ARRANGEMENT FRAMEWORK IN UGANDA



Chenais, E., Boqvist, S., Emanuelson, U., von Brömssen, C., Ouma, E. A., Aliro, T., Masembe, C., Ståhl, 
K., & Sternberg-Lewerin, S. (2017). Quantitative assessment of social and economic impact of African 
swine fever outbreaks in northern Uganda. Preventive Veterinary Medicine, 144, 134–148. https://doi.
org/10.1016/j.prevetmed.2017.06.002

Chenais, E., Boqvist, S., Sternberg-Lewerin, S., Emanuelson, U., Ouma, E. A., Dione, M., Aliro, T., Crafoord, 
F., Masembe, C., & Ståhl, K. (2017). Knowledge, Attitudes and Practices Related to African Swine Fever 
Within Smallholder Pig Production in Northern Uganda. Transboundary and Emerging Diseases, 64(1), 
101–115. https://doi.org/10.1111/tbed.12347

Chenais, E., Lewerin, S. S., Boqvist, S., Ståhl, K., Alike, S., Nokorach, B., & Emanuelson, U. (2019). 
Smallholders’ perceptions on biosecurity and disease control in relation to African swine fever in an 
endemically infected area in Northern Uganda. BMC Veterinary Research, 15(1), 279. https://doi.
org/10.1186/s12917-019-2005-7

Chenais, E., Sternberg-Lewerin, S., Boqvist, S., Liu, L., LeBlanc, N., Aliro, T., Masembe, C., & Ståhl, 
K. (2017). African swine fever outbreak on a medium-sized farm in Uganda: biosecurity breaches and 
within-farm virus contamination. Tropical Animal Health and Production, 49(2), 337–346. https://doi.
org/10.1007/s11250-016-1197-0

Dione, M., Amia, W., Akol, J., Kungu, J., Lule, P., Mayega, L., Nyapendi, R., Kakinda, M. J., & Ouma, E. 
(2017). Impact of participatory training on biosecurity protocols on the knowledge, attitudes and practices 
of smallholder pig farmers in Uganda. ILRI (aka ILCA and ILRAD). https://play.google.com/store/books/
details?id=mDs4DwAAQBAJ

Dione, M. M., Akol, J., Roesel, K., Kungu, J., Ouma, E. A., Wieland, B., & Pezo, D. (2017). Risk Factors 
for African Swine Fever in Smallholder Pig Production Systems in Uganda. Transboundary and Emerging 
Diseases, 64(3), 872–882. https://doi.org/10.1111/tbed.12452

Dione, M. M., Dohoo, I., Ndiwa, N., Poole, J., Ouma, E. A., Amia, W. C., & Wieland, B. (2020). Impact of 
participatory training of smallholder pig farmers on knowledge, attitudes and practices regarding biosecurity 
for the control of African swine fever in Uganda. Transboundary and Emerging Diseases, 67(6), 2482–2493. 
https://doi.org/10.1111/tbed.13587

Dione, M. M., Ouma, E. A., Roesel, K., Kungu, J., Lule, P., & Pezo, D. (2014). Participatory assessment 
of animal health and husbandry practices in smallholder pig production systems in three high poverty 
districts in Uganda. Preventive Veterinary Medicine, 117(3-4), 565–576. https://doi.org/10.1016/j.
prevetmed.2014.10.012

Dione, M. M., Ouma, E. A., Roesel, K., Kungu, J., Lule, P., & Pezo, D. (2015). Corrigendum to “Participatory 
assessment of animal health and husbandry practices in smallholder pig production systems in three high 
poverty districts in Uganda” [Prev. Vet. Med. 117 (2014) 565–576]. Preventive Veterinary Medicine, 119(3-4), 
239–239. https://doi.org/10.1016/j.prevetmed.2015.03.010

Dione, M. M., Pezo, D., Kyalo, G., Mayega, L., Nadiope, G., & Lukuyu, B. (2015). Perception and practices 
of farmers on the utilization of sweetpotato, and other root tubers, and banana for pig feeding in smallholder 
crop-livestock systems in Uganda. Livestock Research for Rural Development, 27(11). https://www.scopus.
com/inward/record.uri?eid=2-s2.0-84946061370&partnerID=40&md5=e7658dee3cbc7f303e53b5f02
d0c0fbc

Dione, M., Ouma, E. A., Opio, F., Kawuma, B., & Pezo, D. (2016). Qualitative analysis of the risks and 
practices associated with the spread of African swine fever within the smallholder pig value chains in 
Uganda. Preventive Veterinary Medicine, 135, 102–112. https://doi.org/10.1016/j.prevetmed.2016.11.001

53



Dror, I., & Wu, N. (2019). Uganda pig value chain scaling workshop: Summary and next steps. https://
cgspace.cgiar.org/bitstream/handle/10568/107282/Uganda%20pig%20value%20chain%20scaling%20
workshop.pdf?sequence=1

Feng, M., Suryoprabowo, S., Tao, H., Liu, L., Zheng, Q., & Kuang, H. (2018). Rapid detection of clonidine 
and its cross-reactivity with apraclonidine in pig urine using an immunochromatographic test strip. Food and 
Agricultural Immunology, 29(1), 821–832. https://doi.org/10.1080/09540105.2018.1460325

Gallardo, C., Mwaengo, D. M., Macharia, J. M., Arias, M., Taracha, E. A., Soler, A., Okoth, E., Martín, 
E., Kasiti, J., & Bishop, R. P. (2009). Enhanced discrimination of African swine fever virus isolates through 
nucleotide sequencing of the p54, p72, and pB602L (CVR) genes. Virus Genes, 38(1), 85–95. https://doi.
org/10.1007/s11262-008-0293-2

Gao, Y., Meng, X.-Y., Zhang, H., Luo, Y., Sun, Y., Li, Y., Abid, M., & Qiu, H.-J. (2018). Cross-priming 
amplification combined with immunochromatographic strip for rapid on-site detection of African swine fever 
virus. Sensors and Actuators. B, Chemical, 274, 304–309. https://doi.org/10.1016/j.snb.2018.07.164

Heilmann, M., Roesel, K., Grace, D., Bauer, B., & Clausen, P.-H. (2017). The impact of insecticide-treated 
material to reduce flies among pork outlets in Kampala, Uganda. Parasitology Research, 116(6), 1617–1626. 
https://doi.org/10.1007/s00436-017-5450-x

Hein, T. (2019, March 13). Rapid ASF field diagnosis put to the test in Uganda. https://www.pigprogress.
net/Health/Articles/2019/3/Rapid-ASF-field-diagnosis-put-to-the-test-in-Uganda-403392E/

Jayarao, B. M., Biró, G., Kovács, S., Domján, H., & Fábián, A. (1989). Prevalence of Salmonella serotypes in 
pigs and evaluation of a rapid, presumptive test for detection of Salmonella in pig faeces. Acta Veterinaria 
Hungarica, 37(1-2), 39–44. https://www.ncbi.nlm.nih.gov/pubmed/2627001

Kabuuka, T., Kasaija, P. D., Mulindwa, H., Shittu, A., Bastos, A. D. S., & Fasina, F. O. (2014). Drivers and risk 
factors for circulating African swine fever virus in Uganda, 2012–2013. Research in Veterinary Science, 97(2), 
218–225. https://doi.org/10.1016/j.rvsc.2014.07.001

Katende, R., Ddembe, S., Wankya, R., Ouma, E. A., Lukuyu, B. A., Lutakome, P., & Nagujja, J. (2021). 
Uganda MorePork project intervention plan 2021-Market systems and aggregators. International Livestock 
Research Institute. https://cgspace.cgiar.org/handle/10568/112949

Kungu, J. M., Dione, M. M., Ejobi, F., Ocaido, M., & Grace, D. (2017). Risk factors, perceptions and practices 
associated with Taenia solium cysticercosis and its control in the smallholder pig production systems in 
Uganda: a cross-sectional survey. BMC Infectious Diseases, 17(1). https://doi.org/10.1186/s12879-016-
2122-x

Kungu, J. M., Masembe, C., Apamaku, M., Akol, J., Amia, W. C., & Dione, M. (2019). Pig farming systems 
and cysticercosis in Northern Uganda. Revue D’elevage et de Medecine Veterinaire Des Pays Tropicaux, 
72(3), 115–121. https://doi.org/10.19182/remvt.31254

Lichoti, J. K., Davies, J., Kitala, P. M., Githigia, S. M., Okoth, E., Maru, Y., Bukachi, S. A., & Bishop, R. P. 
(2016). Social network analysis provides insights into African swine fever epidemiology. Preventive Veterinary 
Medicine, 126, 1–10. https://doi.org/10.1016/j.prevetmed.2016.01.019

Lichoti, J. K., Davies, J., Maru, Y., Kitala, P. M., Githigia, S. M., Okoth, E., Bukachi, S. A., Okuthe, S., & 
Bishop, R. P. (2017). Pig traders’ networks on the Kenya-Uganda border highlight potential for mitigation 
of African swine fever virus transmission and improved ASF disease risk management. Preventive Veterinary 
Medicine, 140, 87–96. https://doi.org/10.1016/j.prevetmed.2017.03.005

54 > COMPLETE SCALING READINESS STUDY
  OF THE PIG MARKET ARRANGEMENT FRAMEWORK IN UGANDA



Liu, T., Teng, G., & Fu, W. (2011). Research and development of pig weight estimation system based on 
image. In 2011 International Conference on Electronics, Communications and Control (ICECC). https://doi.
org/10.1109/icecc.2011.6066503

Lumu, R., Katongole, C. B., Nambi-Kasozi, J., Bareeba, F., Presto, M., Ivarsson, E., & Lindberg, J. E. (2013). 
Indigenous knowledge on the nutritional quality of urban and peri-urban livestock feed resources in 
Kampala, Uganda. Tropical Animal Health and Production, 45(7), 1571–1578. https://doi.org/10.1007/
s11250-013-0401-8

MacMillan, K., EnScore, R. E., Ogen-Odoi, A., Borchert, J. N., Babi, N., Amatre, G., Atiku, L. A., Mead, P. 
S., Gage, K. L., & Eisen, R. J. (2011). Landscape and residential variables associated with plague-endemic 
villages in the West Nile region of Uganda. The American Journal of Tropical Medicine and Hygiene, 84(3), 
435–442. https://doi.org/10.4269/ajtmh.2011.10-0571

Majalija, S., Birungi, D., Tumwine, G., Kato, C. D., Ssekamatte, T., & Ocaido, M. (n.d.). Knowledge, 
Perceptions and Effects of Ebola Virus Disease Outbreak on the Pig Value Chain in the Agro-pastoralist 
District of Luwero, Central Uganda. https://doi.org/10.21203/rs.3.rs-76238/v1

Matsumoto, N., Siengsanan-Lamont, J., Gleeson, L. J., Douangngeun, B., Theppangna, W., Khounsy, S., 
Phommachanh, P., Halasa, T., Bush, R. D., & Blacksell, S. D. (2020). Evaluation of the diagnostic accuracy 
of an affordable rapid diagnostic test for African Swine Fever antigen detection in Lao People’s Democratic 
Republic. Journal of Virological Methods, 286, 113975. https://doi.org/10.1016/j.jviromet.2020.113975

Mtimet, N., Baker, D., & Ouma, E. A. (2018). Analysing pig traders in Uganda: sampling issues, marketing 
activities, and constraint analysis. Development in Practice, 28(1), 107–124. https://doi.org/10.1080/09614
524.2017.1363873

Mugonya, J., Kalule, S. W., & Ndyomugyenyi, E. K. (2020). Utilisation of labour among pig farmers 
in northern Uganda. In African Crop Science Journal (Vol. 28, Issue s1, pp. 237–246). https://doi.
org/10.4314/acsj.v28i1.18s

Muhangi, D., Masembe, C., Emanuelson, U., Boqvist, S., Mayega, L., Ademun, R. O., Bishop, R. P., Ocaido, 
M., Berg, M., & Ståhl, K. (2015). A longitudinal survey of African swine fever in Uganda reveals high apparent 
disease incidence rates in domestic pigs, but absence of detectable persistent virus infections in blood and 
serum. BMC Veterinary Research, 11(1), 106. https://doi.org/10.1186/s12917-015-0426-5

Muwonge, A., Kankya, C., Godfroid, J., Djonne, B., Opuda-Asibo, J., Biffa, D., Ayanaw, T., Munyeme, M., 
& Skjerve, E. (2010). Prevalence and associated risk factors of mycobacterial infections in slaughter pigs 
from Mubende district in Uganda. Tropical Animal Health and Production, 42(5), 905–913. https://doi.
org/10.1007/s11250-009-9506-5

Muwonge, A., Munang’andu, H. M., Kankya, C., Biffa, D., Oura, C., Skjerve, E., & Oloya, J. (2012). African 
swine fever among slaughter pigs in Mubende district, Uganda. Tropical Animal Health and Production, 
44(7), 1593–1598. https://doi.org/10.1007/s11250-012-0112-6

Nabikyu, J., & Kugonza, D. R. (2016). Profitability analysis of selected piggery businesses in peri-
urban communities of Kampala, Uganda. Livestock Research for Rural Development, 28(5). 
https://www.researchgate.net/profile/Donald_Kugonza/publication/303148893_Profitability_
analysis_of_selected_piggery_businesses_in_peri-urban_communities_of_Kampala_Uganda/
links/5ad048524585154f3f47ce49/Profitability-analysis-of-selected-piggery-businesses-in-peri-urban-
communities-of-Kampala-Uganda.pdf

Nantima, N., Ocaido, M., Ouma, E. A., Davies, J., Dione, M., Okoth, E., Mugisha, A., & Bishop, R. (2015). 
Risk factors associated with occurrence of African swine fever outbreaks in smallholder pig farms in four 
districts along the Uganda-Kenya border. Tropical Animal Health and Production, 47(3), 589–595. https://
doi.org/10.1007/s11250-015-0768-9

55



Nissen, S., Poulsen, I. H., Nejsum, P., Olsen, A., Roepstorff, A., Rubaire-Akiiki, C., & Thamsborg, S. M. 
(2011). Prevalence of gastrointestinal nematodes in growing pigs in Kabale District in Uganda. Tropical 
Animal Health and Production, 43(3), 567–572. https://doi.org/10.1007/s11250-010-9732-x

Odongo, W., Okia, C. A., Nalika, N., Nzabamwita, P. H., Ndimubandi, J., & Nyeko, P. (2018). Marketing of 
edible insects in Lake Victoria basin: the case of Uganda and Burundi. Journal of Insects as Food and Feed, 
4(4), 285–293. https://doi.org/10.3920/JIFF2017.0071

Okello, D. M., Odongo, W., Aliro, T., & Ndyomugyenyi, E. K. (2020). Access to veterinary services and 
expenditure on pig health management: the case of smallholder pig farmers in Northern Uganda. Tropical 
Animal Health and Production, 52(6), 3735–3744. https://doi.org/10.1007/s11250-020-02411-6

Okubo, T., Yossapol, M., Maruyama, F., Wampande, E. M., Kakooza, S., Ohya, K., Tsuchida, S., Asai, T., 
Kabasa, J. D., & Ushida, K. (2019). Phenotypic and genotypic analyses of antimicrobial resistant bacteria in 
livestock in Uganda. Transboundary and Emerging Diseases, 66(1), 317–326. https://doi.org/10.1111/
tbed.13024

Ouma, E. A., Dione, M., Birungi, R., Lule, P., Mayega, L., & Dizyee, K. (2018). African swine fever control and 
market integration in Ugandan peri-urban smallholder pig value chains: An ex-ante impact assessment of 
interventions and their interaction. Preventive Veterinary Medicine, 151, 29–39. https://doi.org/10.1016/j.
prevetmed.2017.12.010

Ouma, E. A., Dione, M. M., Roesel, K., Lule, P. M., Kawuma, B., Birungi, R., Asiimwe, G., Opio, F., & Lukuyu, 
B. A. (2017). Smallholder pig value chains transformation in Uganda: Results, lessons and insights. ILRI. 
https://core.ac.uk/download/pdf/132690269.pdf

Ouma, E. A., Lukuyu, B. A., & Dione, M. M. (2019). Tools to profile pig and pork aggregators, veterinary 
drug retailers, veterinarians and feed processors in Uganda smallholder pig value chains. ILRI. https://
cgspace.cgiar.org/bitstream/handle/10568/107294/uganda_pigs_profiling_tools_aggregators_
dec2019.docx?sequence=9&isAllowed=y

Ouma, E. A., Ochieng, J., Dione, M., & Pezo, D. (2017). Governance structures in smallholder pig value 
chains in Uganda: constraints and opportunities for upgrading. International Food and Agribusiness 
Management Review, 20(3), 307–319. https://doi.org/10.22434/ifamr2014.0176

Ouma, E., Dione, M., Lule, P., Rosel, K., & Pezo, D. (2013). Characterization of smallholder pig production 
systems in Uganda: constraints and opportunities for engaging with market systems. Livestock Research for 
Rural Development, 26(3). https://www.scopus.com/inward/record.uri?eid=2-s2.0-84894526880&partn
erID=40&md5=487cf8454fd633778401e51d74368c15

Payne, A., Ogweng, P., Ojok, A., Etter, E., Gilot-Fromont, E., Masembe, C., Ståhl, K., & Jori, F. (2018). 
Comparison of Three Methods to Assess the Potential for Bushpig-Domestic Pig Interactions at the 
Wildlife—Livestock Interface in Uganda. Frontiers in Veterinary Science, 5, 295. https://doi.org/10.3389/
fvets.2018.00295

Pilot schemes to test pig health improvement measures. (2011). The Veterinary Record, 169(7), 172–172. 
https://doi.org/10.1136/vr.d5138

Qin, S., Ruan, W., Yue, H., Tang, C., Zhou, K., & Zhang, B. (2018). Viral communities associated with porcine 
respiratory disease complex in intensive commercial farms in Sichuan province, China. Scientific Reports, 
8(1), 13341. https://doi.org/10.1038/s41598-018-31554-8

Roesel, K., Ejobi, F., Dione, M., Pezo, D., Ouma, E. A., Kungu, J., Clausen, P.-H., & Grace, D. (2019). 
Knowledge, attitudes and practices of pork consumers in Uganda. Global Food Security, 20, 26–36. 
https://doi.org/10.1016/j.gfs.2018.12.001

56 > COMPLETE SCALING READINESS STUDY
  OF THE PIG MARKET ARRANGEMENT FRAMEWORK IN UGANDA



Sartas, M., Schut, M., Proietti, C., Thiele, G., & Leeuwis, C. (2020a). Scaling Readiness: Science and 
practice of an approach to enhance impact of research for development. Agricultural Systems, 183(102874), 
102874–102874. https://doi.org/10.1016/j.agsy.2020.102874

Sartas, M., Schut, M., van Schagen, B., Velasco, C., Thiele, G., Proietti, C., & Leeuwis, C. (2020b). Scaling 
Readiness: Concepts, practices, and implementation. https://cgspace.cgiar.org/handle/10568/106632

Schoebitz, L., Bischoff, F., Lohri, C., Niwagaba, C., Siber, R., & Strande, L. (2017). GIS Analysis and 
Optimisation of Faecal Sludge Logistics at City-Wide Scale in Kampala, Uganda. In Sustainability (Vol. 9, 
Issue 2, p. 194). https://doi.org/10.3390/su9020194

Shi, C., Teng, G., & Li, Z. (2016). An approach of pig weight estimation using binocular stereo system based 
on LabVIEW. In Computers and Electronics in Agriculture (Vol. 129, pp. 37–43). https://doi.org/10.1016/j.
compag.2016.08.012

Walugembe, M., Nadiope, G., Stock, J. D., Stalder, K. J., Pezo, D., & Rothschild, M. F. (2014). Prediction of 
live body weight using various body measurements in Ugandan village pigs. Livestock Research for Rural 
Development, 26(5), 20. https://www.scopus.com/inward/record.uri?eid=2-s2.0-84899687999&partne
rID=40&md5=ab529de181c7c6381b34f565f6b9b7f7

Wilson, R. T. (2017). The one-humped camel in Uganda. Journal of Camel Practice and Research, 24(1), 1. 
https://doi.org/10.5958/2277-8934.2017.00001.7

World Trade Organization. (2018). Agricultural logistics in lagging regions: Evidence from Uganda. World 
Trade Organization. https://doi.org/10.30875/08d9603d-en

 

57



Annex-4: Other Sources Informing 
the Evidence Review

Ahmed, A. M., Ismail, T. H., Abouelmaatti, R. R., Gaafar, R. E. M., & Elfeil, W. M. K. (2020). Detection of 
Commercial Fraud in Processed Meat Products Using Rapid Techniques. American Journal of Biochemistry & 
Biotechnology, 16(2), 244–251. https://doi.org/10.3844/ajbbsp.2020.244.251

Al-Sadeq, D. W., Majdalawieh, A. F., Mesleh, A. G., Abdalla, O. M., & Nasrallah, G. K. (2018). Laboratory 
challenges in the diagnosis of hepatitis E virus. Journal of Medical Microbiology, 67(4), 466–480. https://
doi.org/10.1099/jmm.0.000706

Alarcón, L. V., Monterubbianesi, M., Perelman, S., Sanguinetti, H. R., Perfumo, C. J., Mateu, E., & Allepuz, 
A. (2019). Biosecurity assessment of Argentinian pig farms. Preventive Veterinary Medicine, 170, 104637. 
https://doi.org/10.1016/j.prevetmed.2019.02.012

Albert, A., Huynen, M.-C., Savini, T., & Hambuckers, A. (2013). Influence of Food Resources on the Ranging 
Pattern of Northern Pig-tailed Macaques (Macaca leonina). International Journal of Primatology, 34(4), 
696–713. https://doi.org/10.1007/s10764-013-9690-z

Bellini, S., Casadei, G., De Lorenzi, G., & Tamba, M. (2021). A Review of Risk Factors of African Swine 
Fever Incursion in Pig Farming within the European Union Scenario. Pathogens, 10(1), 1–15. https://doi.
org/10.3390/pathogens10010084

Boene, S. S., João, E. D., Strydom, A., Munlela, B., Chissaque, A., Bauhofer, A. F. L., Nabetse, E., Latifo, 
D., Cala, A., Mapaco, L., Chilaúle, J., O’Neill, H. G., & de Deus, N. (2021). Prevalence and genome 
characterization of porcine rotavirus A in southern Mozambique. Infection, Genetics and Evolution: Journal 
of Molecular Epidemiology and Evolutionary Genetics in Infectious Diseases, 87, 104637. https://doi.
org/10.1016/j.meegid.2020.104637

Carter, N. A., Dewey, C. E., Thomas, L. F., Lukuyu, B., Grace, D., & de Lange, C. (2016). Nutrient 
requirements and low-cost balanced diets, based on seasonally available local feedstuffs, for local pigs on 
smallholder farms in Western Kenya. Tropical Animal Health and Production, 48(2), 337–347. https://doi.
org/10.1007/s11250-015-0957-6

Carvalho, M., Palmeirim, J. M., Rego, F. C., Sole, N., Santana, A., & Fa, J. E. (2015). What motivates hunters 
to target exotic or endemic species on the island of São Tomé, Gulf of Guinea? Oryx: The Journal of the 
Fauna Preservation Society, 49(2), 278–286. https://doi.org/10.1017/S0030605313000550

Chia, S. Y., Macharia, J., Diiro, G. M., Kassie, M., Ekesi, S., van Loon, J. J. A., Dicke, M., & Tanga, C. M. 
(2020). Smallholder farmers’ knowledge and willingness to pay for insect-based feeds in Kenya. PloS One, 
15(3), e0230552. https://doi.org/10.1371/journal.pone.0230552

Cugmas, B., Bürmen, M., Jemec, J., Pernuš, F., & Likar, B. (2014). Towards automated detection of milk 
spot livers by diffuse reflectance spectroscopy. Journal of Food Engineering, 124, 128–132. https://doi.
org/10.1016/j.jfoodeng.2013.10.013

Dukpa, K., Robertson, I. D., & Ellis, T. M. (2012). Serological and clinical surveillance studies to validate 
reported foot-and-mouth disease free status in Tsirang district of Bhutan. Preventive Veterinary Medicine, 
104(1-2), 23–33. https://doi.org/10.1016/j.prevetmed.2011.10.015

58 > COMPLETE SCALING READINESS STUDY
  OF THE PIG MARKET ARRANGEMENT FRAMEWORK IN UGANDA



Fasina, F. O., Agbaje, M., Ajani, F. L., Talabi, O. A., Lazarus, D. D., Gallardo, C., Thompson, P. N., & 
Bastos, A. D. S. (2012). Risk factors for farm-level African swine fever infection in major pig-producing 
areas in Nigeria, 1997-2011. Preventive Veterinary Medicine, 107(1-2), 65–75. https://doi.org/10.1016/j.
prevetmed.2012.05.011

González, J. A., García-Barriuso, M., & Amich, F. (2011). Ethnoveterinary medicine in the Arribes del Duero, 
western Spain. Veterinary Research Communications, 35(5), 283–310. https://doi.org/10.1007/s11259-
011-9473-y

Gunn, L., Collins, P. J., Fanning, S., McKillen, J., Morgan, J., Staines, A., & O’Shea, H. (2015). Detection and 
characterisation of novel bocavirus (genus Bocaparvovirus) and gastroenteritis viruses from asymptomatic 
pigs in Ireland. Infection Ecology & Epidemiology, 5(1), 27270. https://doi.org/10.3402/iee.v5.27270

Hlongwane, N. L., Hadebe, K., Soma, P., Dzomba, E. F., & Muchadeyi, F. C. (2020). Genome Wide 
Assessment of Genetic Variation and Population Distinctiveness of the Pig Family in South Africa. Frontiers in 
Genetics, 11, 344. https://doi.org/10.3389/fgene.2020.00344

Iwu, C. J., Iweriebor, B. C., Obi, L. C., Basson, A. K., & Okoh, A. I. (2016). Multidrug-Resistant Salmonella 
Isolates from Swine in the Eastern Cape Province, South Africa. Journal of Food Protection, 79(7), 1234–
1239. https://doi.org/10.4315/0362-028X.JFP-15-224

Iyai, D. A., Nurhayati, D., Arim, M., Saragih, D., Orisu, M., Djunaedi, M., Randa, S. Y., Warsono, I., Syufi, Y., 
Murwanto, A., Pakage, S., Mulyadi, Rumetor, S., Suawa, E., Rahardjo, D., Baaka, A., Arizona, R., Seseray, 
D., Monim, H., … Wajo, M. J. (2021). Analyses of interlinked actors in determining the potential business 
beneficiaries of small-scale pig farming systems in West Papua, Indonesia. Heliyon, 7(2), e05911. https://
doi.org/10.1016/j.heliyon.2021.e05911

Jabbar, M. A., & Akter, S. (2008). Market and Other Factors Affecting Farm Specific Production Efficiency in 
Pig Production in Vietnam. Journal of International Food & Agribusiness Marketing, 20(3), 29–53. https://
doi.org/10.1080/08974430802157606

Janse van Rensburg, L., Van Heerden, J., Penrith, M.-L., Heath, L. E., Rametse, T., & Etter, E. M. C. (2020). 
Investigation of African swine fever outbreaks in pigs outside the controlled areas of South Africa, 2012-2017. 
Journal of the South African Veterinary Association, 91(0), e1–e9. https://doi.org/10.4102/jsava.v91i0.1997

Jori, F., Relun, A., Trabucco, B., Charrier, F., Maestrini, O., Chavernac, D., Cornelis, D., Casabianca, F., 
& Etter, E. M. C. (2017). Questionnaire-Based Assessment of Wild Boar/Domestic Pig Interactions and 
Implications for Disease Risk Management in Corsica. Frontiers in Veterinary Science, 4(DEC), 198. https://
doi.org/10.3389/fvets.2017.00198

Kagira, J. M., Kanyari, P. N., Githigia, S. M., Chege, N., & Maingi, N. (2014). Efficacy of neem and pawpaw 
products against oesophagostomum Spp infection in pigs. In Anthelmintics: Clinical Pharmacology, Uses in 
Veterinary Medicine and Efficacy (pp. 155–176). https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84949197409&partnerID=40&md5=8692786a39b22cf6c4a532bb5c496050

Kagira, J. M., Kanyari, P. N., Githigia, S. M., Maingi, N., Ng’ang'a, J. C., & Gachohi, J. M. (2012). Risk factors 
associated with occurrence of nematodes in free range pigs in Busia District, Kenya. Tropical Animal Health 
and Production, 44(3), 657–664. https://doi.org/10.1007/s11250-011-9951-9

Kaumbata, W., Banda, L., Mészáros, G., Gondwe, T., Woodward-Greene, M. J., Rosen, B. D., Van Tassell, C. 
P., Sölkner, J., & Wurzinger, M. (2020). Tangible and intangible benefits of local goats rearing in smallholder 
farms in Malawi. Small Ruminant Research: The Journal of the International Goat Association, 187, 106095. 
https://doi.org/10.1016/j.smallrumres.2020.106095

59



Kouakou, K. V., Michaud, V., Biego, H. G., Gnabro, H. P. G., Kouakou, A. V., Mossoun, A. M., Awuni, J. A., 
Minoungou, G. L., Aplogan, G. L., Awoumé, F. K., Albina, E., Lancelot, R., & Couacy-Hymann, E. (2017). 
African and classical swine fever situation in Ivory-Coast and neighboring countries, 2008-2013. Acta 
Tropica, 166, 241–248. https://doi.org/10.1016/j.actatropica.2016.10.027

Kukielka, E. A., Martínez-López, B., & Beltrán-Alcrudo, D. (2017). Modeling the live-pig trade network 
in Georgia: Implications for disease prevention and control. PloS One, 12(6), e0178904. https://doi.
org/10.1371/journal.pone.0178904

Le, T. T. H., Muth, P. C., Markemann, A., Schöll, K., & Zárate, A. V. (2016). Potential for the development 
of a marketing option for the specialty local Ban pork of a Thai ethnic smallholder cooperative group in 
Northwest Vietnam. Tropical Animal Health and Production, 48(2), 263–271. https://doi.org/10.1007/
s11250-015-0945-x

Li, Y., Salman, M., Shen, C., Yang, H., Wang, Y., Jiang, Z., Edwards, J., & Huang, B. (2020). African Swine 
Fever in a commercial pig farm: Outbreak investigation and an approach for identifying the source of 
infection. Transboundary and Emerging Diseases, 67(6), 2564–2578. https://doi.org/10.1111/tbed.13603

Liu, L., Atim, S., LeBlanc, N., Rauh, R., Esau, M., Chenais, E., Mwebe, R., Nelson, W. M., Masembe, C., 
Nantima, N., Ayebazibwe, C., & Ståhl, K. (2019). Overcoming the challenges of pen-side molecular 
diagnosis of African swine fever to support outbreak investigations under field conditions. Transboundary 
and Emerging Diseases, 66(2), 908–914. https://doi.org/10.1111/tbed.13103

Luka, P. D., Jambol, A. R., & Yakubu, B. (2014). Detection of African swine fever virus from formalin fixed 
and non-fixed tissues by polymerase chain reaction. Veterinary World, 7(10), 811–815. https://doi.
org/10.14202/vetworld.2014.811-815

MacPhillamy, I. B. J., Young, J. R., Vitou, S., Chanphalleap, H., Sothoeun, S., Windsor, P. A., Toribio, J.-A. 
M. L., & Bush, R. D. (2021). Can improving animal health and biosecurity knowledge of para-veterinarians in 
Cambodia assist in addressing challenges in smallholder livestock farming? Transboundary and Emerging 
Diseases. https://doi.org/10.1111/tbed.14020

Maganira, J. D., Mwang’onde, B. J., Kidima, W., Mwita, C. J., & Höglund, J. (2019). Seroprevalence 
of circulating taeniid antigens in pigs and associated risk factors in Kongwa district, Tanzania. Parasite 
Epidemiology and Control, 7, e00123. https://doi.org/10.1016/j.parepi.2019.e00123

Mellau, B. L., Nonga, H. E., & Karimuribo, E. D. (2011). Slaughter stock abattoir survey of carcasses and 
organ/offal condemnations in Arusha region, northern Tanzania. Tropical Animal Health and Production, 
43(4), 857–864. https://doi.org/10.1007/s11250-010-9773-1

Mkupasi, E. M., Ngowi, H. A., & Nonga, H. E. (2011). Prevalence of extra-intestinal porcine helminth 
infections and assessment of sanitary conditions of pig slaughter slabs in Dar es Salaam city, Tanzania. 
Tropical Animal Health and Production, 43(2), 417–423. https://doi.org/10.1007/s11250-010-9708-x

Molina, E., González-Redondo, P., Montero, K., Ferrer, R., Moreno-Rojas, R., Sánchez-Urdaneta, A., & 
Others. (2011). Effect of collection season and plant organ on the metal content of Amaranthus dubius 
Mart. ex Thell. Interciencia, 36(5), 386–391. https://www.scopus.com/inward/record.uri?eid=2-s2.0-
79955863178&partnerID=40&md5=fed355cf05c40a3b333aadecbc7e514a

Mujibi, F. D., Okoth, E., Cheruiyot, E. K., Onzere, C., Bishop, R. P., Fèvre, E. M., Thomas, L., Masembe, 
C., Plastow, G., & Rothschild, M. (2018). Genetic diversity, breed composition and admixture of Kenyan 
domestic pigs. PloS One, 13(1), e0190080. https://doi.org/10.1371/journal.pone.0190080

Mutebi, F., Krücken, J., Feldmeier, H., & von Samsom-Himmelstjerna, G. (2021). Clinical implications and 
treatment options of tungiasis in domestic animals. Parasitology Research. https://doi.org/10.1007/
s00436-021-07121-y

60 > COMPLETE SCALING READINESS STUDY
  OF THE PIG MARKET ARRANGEMENT FRAMEWORK IN UGANDA



Mutua, F., Lindahl, J., & Randolph, D. (2020). Possibilities of establishing a smallholder pig identification 
and traceability system in Kenya. Tropical Animal Health and Production, 52(2), 859–870. https://doi.
org/10.1007/s11250-019-02077-9

Mwesigwa, R., Mutetikka, D., Kabugo, S., & Kugonza, D. R. (2013). Varying dietary levels of wheat pollard 
and wheat bran in growing pigs: effect on growth and carcass traits. Tropical Animal Health and Production, 
45(8), 1745–1749. https://doi.org/10.1007/s11250-013-0425-0

Mwesigwa, R., Mutetikka, D., & Kugonza, D. R. (2013). Performance of growing pigs fed diets based on by-
products of maize and wheat processing. Tropical Animal Health and Production, 45(2), 441–446. https://
doi.org/10.1007/s11250-012-0237-7

Noel, S., Phuong, H. T., Soussan, J., & Lovett, J. C. (2009). The impact of domestic water on household 
enterprises: evidence from Vietnam. Water Policy, 12(2), 237–247. https://doi.org/10.2166/wp.2009.102

Obonyo, F. O., Maingi, N., Githigia, S. M., & Ng’ang’a, C. J. (2013). Farming practices and risk factors 
for transmission of helminths of free range pigs in Homabay District, Kenya. Livestock Research for Rural 
Development, 25(3). https://www.scopus.com/inward/record.uri?eid=2-s2.0-84875188399&partnerID=
40&md5=461f87b587a92b0320260150443e47cc

Oliveira, N. T. E. de, Carvalho, P. L. de O., Genova, J. L., Silveira, F. H. R., Ogawa, L., Cristofori, E. C., Caxias 
Junior, O. A. de, & Santana, A. L. A. (2019). Effect of endoparasites occurrence in sows from intensive 
production system. Revista Brasileira de Parasitologia Veterinaria = Brazilian Journal of Veterinary Parasitology: 
Orgao Oficial Do Colegio Brasileiro de Parasitologia Veterinaria, 28(4), 722–727. https://doi.org/10.1590/
S1984-29612019091

Peters, D. (2010). Sweet potato and pigs: Traditional relationships, current practices and future prospects. 
In Sweet Potato: Post Harvest Aspects in Food, Feed and Industry (pp. 245–270). https://www.scopus.
com/inward/record.uri?eid=2-s2.0-84892056667&partnerID=40&md5=8ea881daaed6ff9d8579d43f
7f123513

Petrescu, D. C., & Petrescu-Mag, R. M. (2018). Consumer behaviour related to rabbit meat as functional 
food. World Rabbit Science, 26(4), 321–333. https://doi.org/10.4995/wrs.2018.10435

Pirie, T. J., Thomas, R. L., & Fellowes, M. D. E. (2017). Increasing game prices may alter farmers’ behaviours 
towards leopards (Panthera pardus) and other carnivores in South Africa. PeerJ, 5(5), e3369. https://doi.
org/10.7717/peerj.3369

Pornsukarom, S., & Thakur, S. (2016). Assessing the Impact of Manure Application in Commercial Swine 
Farms on the Transmission of Antimicrobial Resistant Salmonella in the Environment. PloS One, 11(10), 
e0164621. https://doi.org/10.1371/journal.pone.0164621

Qui, N. H., Guntoro, B., & Syahlani, S. P. (2020). The Social Profile, Constraints, and Its Impact on Swine 
Herd Size in Tra Vinh Province, Vietnam. Tropical Animal Science Journal, 43(4), 385–390. https://doi.
org/10.5398/tasj.2020.43.4.385

Roessler, R., Mpouam, S. E., Muchemwa, T., & Schlecht, E. (2016). Emerging Development Pathways of 
Urban Livestock Production in Rapidly Growing West Africa Cities. Sustainability: Science Practice and Policy, 
8(11), 1199. https://doi.org/10.3390/su8111199

Sanvicente, L. M., Vargas, L. S., Bustamante, G. A., & Jaramillo, V. J. L. (2020). La crianza de cerdos en vida 
libre y pecaríes silvestres en zonas de transición de áreas protegidas del sureste de México. Archivos de 
Zootecnia, 69(266), 216–224. https://doi.org/10.21071/az.v69i266.5117

61



Sithole, M. I., Bekker, J. L., & Mukaratirwa, S. (2019). Pig husbandry and health practices of farmers in 
selected Taenia solium-endemic rural villages of two districts in the eastern cape province of South Africa. 
International Journal of Veterinary Science, 8(4), 235–242. https://www.scopus.com/inward/record.
uri?eid=2-s2.0-85071238975&partnerID=40&md5=64fd203ad610d2cd7da149647af4dee5

Strizhakova, O. M., Lyska, V. M., Malogolovkin, A. S., Novikova, M. B., Sidlik, M. V., Nogina, I. V., Shkaev, 
A. E., Balashova, E. A., Kurinnov, V. V., & Vasil’ev, A. P. (2016). Validation of an Elisa kit for detection of 
antibodies against asf virus in blood or spleen of domestic pigs and wild boars. Sel’skokhoziaistvennaia 
Biologiia, 51(6), 845–852. https://doi.org/10.15389/agrobiology.2016.6.845eng

Ström, G., Andersson Djurfeldt, A., Boqvist, S., Albihn, A., Sokerya, S., San, S., Davun, H., & Magnusson, 
U. (2017). Urban and peri-urban family-based pig-keeping in Cambodia: Characteristics, management 
and perceived benefits and constraints. PloS One, 12(8), e0182247. https://doi.org/10.1371/journal.
pone.0182247

Thanapongtharm, W., Linard, C., Chinson, P., Kasemsuwan, S., Visser, M., Gaughan, A. E., Epprech, M., 
Robinson, T. P., & Gilbert, M. (2016). Spatial analysis and characteristics of pig farming in Thailand. BMC 
Veterinary Research, 12(1), 218. https://doi.org/10.1186/s12917-016-0849-7

Thomas, K. M., de Glanville, W. A., Barker, G. C., Benschop, J., Buza, J. J., Cleaveland, S., Davis, 
M. A., French, N. P., Mmbaga, B. T., Prinsen, G., Swai, E. S., Zadoks, R. N., & Crump, J. A. (2020). 
Prevalence of Campylobacter and Salmonella in African food animals and meat: A systematic review and 
meta-analysis. International Journal of Food Microbiology, 315, 108382. https://doi.org/10.1016/j.
ijfoodmicro.2019.108382

Thomas, L. F., Bishop, R. P., Onzere, C., Mcintosh, M. T., Lemire, K. A., de Glanville, W. A., Cook, E. A. 
J., & Fèvre, E. M. (2016). Evidence for the presence of African swine fever virus in an endemic region of 
Western Kenya in the absence of any reported outbreak. BMC Veterinary Research, 12(1), 192. https://doi.
org/10.1186/s12917-016-0830-5

Thomas, L. F., de Glanville, W. A., Cook, E. A., & Fèvre, E. M. (2013). The spatial ecology of free-
ranging domestic pigs (Sus scrofa) in western Kenya. BMC Veterinary Research, 9, 46. https://doi.
org/10.1186/1746-6148-9-46

Tornimbene, B., Chhim, V., Sorn, S., Drew, T. W., & Guitian, J. (2014). Knowledge, attitudes and practices of 
Cambodian swine producers in relation to porcine reproductive and respiratory syndrome (PRRS). Preventive 
Veterinary Medicine, 116(3), 252–267. https://doi.org/10.1016/j.prevetmed.2013.12.009

Tornimbene, B., Frossard, J.-P., Chhim, V., Sorn, S., Guitian, J., & Drew, T. W. (2015). Emergence of highly 
pathogenic porcine reproductive and respiratory syndrome (HP-PRRS) in medium-scale swine farms in 
southeastern Cambodia. Preventive Veterinary Medicine, 118(1), 93–103. https://doi.org/10.1016/j.
prevetmed.2014.08.009

Tran, D. H., Tran, H. T., Le, U. P., Vu, X. D., Trinh, T. B. N., Do, H. D. K., Than, V. T., Bui, L. M., Van Vu, V., 
Nguyen, T. L., Phung, H. T. T., & Le, V. P. (2020). Direct colorimetric LAMP assay for rapid detection of African 
swine fever virus: A validation study during an outbreak in Vietnam. Transboundary and Emerging Diseases. 
https://doi.org/10.1111/tbed.13879

Vizzari, M., & Modica, G. (2013). Environmental effectiveness of swine sewage management: a multicriteria 
AHP-based model for a reliable quick assessment. Environmental Management, 52(4), 1023–1039. https://
doi.org/10.1007/s00267-013-0149-y

Wallace, R., Bergmann, L., Hogerwerf, L., Kock, R., & Wallace, R. G. (2016). Ebola in the Hog Sector: 
Modeling Pandemic Emergence in Commodity Livestock. In R. G. Wallace & R. Wallace (Eds.), Neoliberal 
Ebola: Modeling Disease Emergence from Finance to Forest and Farm (pp. 13–53). Springer International 
Publishing. https://doi.org/10.1007/978-3-319-40940-5_2

62 > COMPLETE SCALING READINESS STUDY
  OF THE PIG MARKET ARRANGEMENT FRAMEWORK IN UGANDA



Wang, E., Liu, W., Yang, B., Liu, J., Ma, X., & Lan, X. (2014). Complete sequence and phylogenetic analysis of 
a porcine bocavirus strain swBoV CH437. Virus Genes, 48(2), 387–390. https://doi.org/10.1007/s11262-
013-1032-x

Weaver, S. C., & Reisen, W. K. (2010). Present and future arboviral threats. Antiviral Research, 85(2), 
328–345. https://doi.org/10.1016/j.antiviral.2009.10.008

Wekesa, S. N., Namatovu, A., Sangula, A. K., Dhikusooka, M. T., Muwanika, V. B., & Tjørnehøj, K. (2014). 
A serological survey for antibodies against foot-and-mouth disease virus (FMDV) in domestic pigs during 
outbreaks in Kenya. Tropical Animal Health and Production, 46(3), 575–581. https://doi.org/10.1007/
s11250-013-0530-0

Yeap, S. K., Ho, W. Y., Beh, B. K., Liang, W. S., Ky, H., Yousr, A. H. N., & Alitheen, N. B. (2010). Vernonia 
amygdalina, an ethnoveterinary and ethnomedical used green vegetable with multiple bioactivities. Journal 
of Medicinal Plants Research, 4(25), 2787–2812. https://www.scopus.com/inward/record.uri?eid=2-s2.0-
79251542072&partnerID=40&md5=3e0f53f65914c1a106a0c3cc67957e63

Zhang, H., Ma, L., Ma, L., Hua, M. Z., Wang, S., & Lu, X. (2017). Rapid detection of methicillin-resistant 
Staphylococcus aureus in pork using a nucleic acid-based lateral flow immunoassay. International Journal of 
Food Microbiology, 243, 64–69. https://doi.org/10.1016/j.ijfoodmicro.2016.12.003

63



The International Livestock Research Institute (ILRI) works to improve food security and reduce 
poverty in deve loping countries through research for better and more sustainable use of livestock. 
ILRI is a member of the CGIAR Consortium, a global research partnership of 15 centres working with 
many partners for a food-secure future. ILRI has t two main campuses in East Africa and other hubs in 
East, West and Southern Africa and South, Southeast and East Asia. ilri.org 
 

CGIAR is a global agricultural research partnership for a food-secure future. Its science is carried out 
by 15 research centres that are members of the CGIAR Consortium in collaboration with hundreds 
of partner organizations. cgiar.org


	Executive Summary
	Acknowledgement
	Scaling Readiness Lexicon
	PART A: Scaling Readiness Assessment of Pig Market Arrangement Framework in Uganda
	Innovation Profile of the Pig Market Arrangement Framework
	Innovation Profile Sheet
	Novel components of the pig market arrangement framework in Uganda
	Innovation Profile Diagnosis
	Users 
	Objectives of the Pig Market Arrangement Framework in Uganda and Its Contributions To Sustainable Development Goals 
	Advantages and Disadvantages of the Pig Market Arrangement Framework in Uganda
	Novel Components Of Pig Market Arrangement Framework In Uganda

	Scaling Readiness Assessment of pig market arrangement framework

	Innovation Package Profile for Pig Market Arrangement Framework
	Pig Market Arrangement Framework Innovation Package
	Diagnosis of the Innovation Package Sheet 
	Awareness about the pig market arrangement framework at Scale 
	Being Convinced about the benefits of the pig market arrangement framework at Scale
	Availability and Accessibility of the pig market arrangement framework
	Effectiveness of the pig market arrangement framework at Scale

	Scaling Readiness of the pig market arrangement framework Package

	PART B: Scaling Readiness Evidence Review for the Pig Market Arrangement Framework in Uganda  
	Scaling Readiness Assessment of the Innovation
	Evidence-based logistics approach to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Commercial pig production model to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Commercial capacity-building model to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Multi-stakeholder feedback methods to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Hands-on business brokerage techniques to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Open data principle to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards 
	Digital business matching tool to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Training on the basics of business management to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards  

	Scaling Readiness Assessment of the Innovation
	Formal business support incentives to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Pig logistics and trade models to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Pig purchase inspection practices to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Standardized pig weight estimation procedure to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Disease monitoring software to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Rapid pig health check software to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards
	Pig transportation best practices to improve formalized and sustainable transactions in pig markets in Uganda, April 2021 onwards

	PART C: Scaling Guidelines for Improving Pig Market Arrangement Framework at Scale in Uganda
	What are these Scaling Guidelines?
	What is meant by the pig market arrangement framework in Uganda?
	What can be done to improve the performance of the pig market arrangement framework in Uganda?
	Research and Development Activities 
	Conduct desktop research on successful implementations of openly sharing market-related information in livestock value chains in East Africa 
	Validate existing evidence-based logistical arrangement approaches in pig value chains and tailor them for use in Uganda at scale
	Validate existing effective hands-on-brokerage techniques in pig value chains and tailor them for implementation at scale in Uganda 

	Utilization Activities 
	Plan how the Livestock CRP and other initiatives can support stakeholders in the Ugandan pig value chain to produce, access and use reliable and affordable market information at scale 
	Plan how logistical data and conditions can guide designing and determining the strategies and research and development efforts in the pig value chain  
	Sensitize and convince Livestock CRP partners about the benefits of implementing hands-on-brokerage techniques to enhance the market transactions in the pig value chain in Uganda


	Which complementary innovations do the interventions need to prioritize for improving formalized and sustainable transactions in pig markets at scale in Uganda?
	Research and Development Activities 
	Compare and contrast existing conceptual models on pig transportation best practices and synthesize a model applicable in Uganda 
	Design experimental research setup and validate the role of pig purchase inspection practices in improving the performance of the pig market arrangement framework 

	Utilization Activities 
	Ideate about how Livestock CRP Uganda Priority Country Project and other interventions can work on pig transportation best practices  
	To organize awareness-raising events with the partners of the intervention, develop a shared understanding with them and implement customized engagement options that can convince them to use or apply pig purchase inspection practices 


	Which competencies and capabilities should the intervention managers look for within their organizations and other stakeholders operating in the agriculture development landscape in Uganda?
	Annex-1: Innovation Readiness Levels (Adapted from Sartas et al., 2020)
	Annex-2: Innovation Use Levels (Adapted from Sartas et al., 2020)
	Annex-3: Evidence Sources Referred in the Evidence Review
	Annex-4: Other Sources Informing the Evidence Review



