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INTRODUCTION 1 

 This project entails the development of a milking goat herd in the Gambia.  The Gambia 2 

Goat Dairy (GGD) began as a feasibility study in 2016. Further planning and implementation 3 

activities were the focus for the project this year (2017).  This report summarizes the activities to 4 

date, as well as changes that have occurred since the GGD’s conception. A brief overview of the 5 

project finances and future goals are discussed. . 6 

 7 
Project Summary 8 

 The Gambia is the smallest country in mainland Africa, located in West Africa and 9 

surrounded by Senegal (Marshall et al. 2011). Over a third of The Gambia’s population lives 10 

below the international poverty line of $1.25 USD per day, and the average per capita GDP in 11 

The Gambia is $490.06 USD (UNDP 2012, IMF 2017). 10.5% of The Gambia’s population is 12 

acutely malnourished, and over 25% of the children of The Gambia under the age of 5 are either 13 

severely or moderately stunted due to undernourishment (Waterlow 1972, UNICEF 2012, NaNA 14 

2015). While many Gambians own livestock, production animals in The Gambia on average 15 

yield 30 times less than their counterparts in more developed countries (Somda et al. 2003, 16 

Somda et al. 2004, Marshall et al. 2011). The vast majority of dairy products available in The 17 

Gambia are therefore imported from foreign producers and are too expensive for the most food 18 

insecure populations to access (Somda et al. 2003). The current practice of extensive livestock 19 

rearing in The Gambia comes at a high environmental cost as roaming livestock destroy and 20 

fragment natural ecosystems, while inefficient feeding strategies require far more land per 21 

animal than do more modern livestock systems (Laurance and Yensen 1991, Murcia 1995, 22 

Woodroffe and Ginsberg 1998, Hobbs 2001, Loreau 2010, DPWM 2014, ITC 2016). The 23 

transition towards intensive livestock systems is an essential process that is prioritized by The 24 

Gambia as a means of creating wealth for Gambian communities, achieving food security, 25 

reducing import reliance, and reducing the ecological impact of agriculture (ADB 2015).  26 

GGD is the first commercial-scale goat milking operation in The Gambia. It is an 27 

evidence-based start-up initiative that aims to become a self-funded nonprofit entity 5 years after 28 

inception. GGD will employ a semi-intensive livestock system that combines modern 29 

agricultural strategies with equipment and practices tailored to the unique environment of West 30 

Africa to maximize the productivity of endemic goat breeds. GGD’s sales strategy targets 31 
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multiple market segments to ensure that high quality protein products reach the populations that 1 

need them most. GGD will work closely with its local community through educational outreach 2 

to smallholder farmers, livestock lending programs, crop residue exchange agreements, and 3 

pasteurization cooperatives. GGD’s ultimate goal is the establishment of a model system for 4 

livestock development in West Africa that significantly improves the health of humans, animals, 5 

and the environment.  6 

 7 

Year 2016 Summary 8 

 GGD was conceived in 2016 with collaboration between Rotary, The University of 9 

Pennsylvania School of Veterinary Medicine (PennVet), The Bwiam General Hospital, Power 10 

Up Gambia (PUG), and The International Trypanotolerance Centre (ITC). An eight-week 11 

feasibility study was conducted in The Gambia during which all relevant stakeholding 12 

organizations were consulted to establish whether a commercial goat milking facility would 13 

succeed in The Gambia. A business plan was developed and revised by an advisory committee 14 

(key stakeholders) in the Gambia and in The United States. A comprehensive report of GGD’s 15 

feasibility can be found in the GGD Project Proposal 17 October, 2016 (submitted upon request). 16 

The conclusion from the feasibility assessment was that Gambia Goat Dairy is a locally 17 

responsible, evidence-based model for dairy goat production with real potential to improve 18 

childhood nutrition, to generate smallholder wealth, and to realize financial self-sufficiency with 19 

prospective to scale throughout the country.  Thus the plans for implementing the project were 20 

progressed. This report summarize the activities in year 2 (2017) of the project. 21 

 22 

Year 2017 Summary 23 

In early 2017, GGD prioritized publicity and grant procurement. A number of 24 

presentations were given including those at The University of Pennsylvania, Drexel University, 25 

the Unite for Sight Global Health and Innovation Conference at Yale University, and The 26 

Wharton School’s SiriusXM show Knowledge@Wharton. Funding for this project has come 27 

from Rotary, Penn Global Internship Program, PennVet Food Animal Fellowships and the 28 

PennVet Student Inspiration Award.  29 

The two major project goals for the summer of 2017 were to identify and hire a herd 30 

manager and to begin construction of the dairy. A Gambian livestock expert was identified and 31 
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hired for the Herd Manager position. The Herd Manager is currently paid on a daily basis as a 1 

consultant until his services are needed more consistently.  Although there were setbacks in 2 

meeting the second goal to begin construction, a site on which GGD can operate has been 3 

secured. Unfortunately, the original location next to the Bwiam General Hospital, was not 4 

feasible and locating and securing a new site took longer than anticipated, Therefore, GGD was 5 

unable to being construction this summer (2017). GGD reconsidered its business strategy in the 6 

face of the changes and developments occurring in 2017 and is excited to move forward with 7 

clearly established goals and efforts that are well-aligned with the ambitions of all project 8 

managers and stakeholding partners.  9 

 10 

PROJECT DEVELOPMENTS, OBSTACLES, AND NEW DIRECTIONS 11 

Steps in Hiring a GGD Herd Manager 12 

 A comprehensive job description was created and disseminated to all relevant 13 

stakeholders and advisors in an effort to identify a suitable herd manager for GGD (Appendix A: 14 

GGD Herd Manager Job Description). The Herd Manager needed the ability to work closely 15 

with GGD Project Managers and staff members to implement and improve GGD’s 16 

comprehensive herd management and dairy construction plan. With an in-depth understanding of 17 

GGD’s many goals as a social enterprise, the Herd Manager would have to prioritize the 18 

efficiency of GGD’s day-to-day operations while working to expand the dairy as a profitable 19 

business. The Herd Manager would be a valuable entrepreneur, supplying innovation and insight 20 

into GGD’s operation with a vested interest in the success of the business.  21 

 The candidate recommended and favored by the majority of Gambian and US advisors 22 

stakeholders was Mr. Saja Kora. Mr. Kora has long been employed in and involved with the 23 

livestock sector of The Gambia. He was employed by the ITC from 1985 until recently, and has 24 

received extensive training in animal husbandry and livestock science in The Gambia, Kenya, 25 

Belgium, and Germany. He has experience with livestock projects, handling experiments and 26 

research, and following experimental protocols. He was the manager of the small ruminant unit 27 

in Bansang (Eastern Gambia) for 15 years, where he played a pivotal role in a number of cross 28 

breeding research studies and has been published in The Journal of Veterinary Parasitology and 29 

The Veterinary Record (Goossens et al. 1998, Osaer et al. 1999, Dhollander et al. 2005, Marshall 30 

et al. 2011). He is proficient at sampling blood, giving vaccines, recording weights, sampling 31 
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feces, and similar lab work. Mr. Kora was the Niamina East site manager for the Projét régionale 1 

de gestion durable du bétail ruminant endémique (PROGEBE), where he coordinated and 2 

implemented the activities of the project’s Gambian chapter across 47 villages (Marshall et al. 3 

2011). Specifically, he worked with local authorities and trained communities in official use of 4 

livestock. Currently, Mr. Kora is employed as a consultant by The Gambia Livestock Marketing 5 

Agency (GLMA) and The Gambia Investment and Export Promotion Agency (GIEPA). His 6 

GIEPA team was just recognized as “best in the Central River Region.” He is also working to 7 

form an NGO entitled “National Breeder’s Association.” Mr. Kora has been involved with GGD 8 

since its inception, providing vital information about the prospect of rearing small ruminants for 9 

milk production in West Africa and participating in our stakeholder seminar to help develop a 10 

business plan for the organization. Mr. Kora has been one of GGD’s most reliable in-country 11 

advisors, attending meetings promptly as scheduled and returning calls and emails in a timely 12 

fashion. GGD is very excited that Mr. Kora has accepted the position as Herd Manager.. The 13 

GGD believes this role is critical to the success of the project and Mr Kora’s qualifications make 14 

him an exceptional candidate for this position. . 15 

 As GGD has yet to establish daily operations at the project site, the extent of our financial 16 

relationship with Mr. Kora has been through a consulting agreement (Appendix C: Consulting 17 

Template). Currently, GGD pays Mr. Kora GMD1000.00 ($22.00 USD) plus transportation and 18 

communication fees per 8-hour day for his services. The goal will be to hire Mr. Kora for a six-19 

month probationary period and then as an official employee (Appendix B: GGD Herd Manager 20 

Hiring Contract, Appendix D: Legal Advice). His salary will be negotiated in the future and the 21 

GGD will take into consideration his past salaries. With the ITC, Mr. Kora received 22 

GMD12,000.00 ($266.00 USD) per month before allowance, totaling roughly GMD17,000.00 23 

($377.00 USD) after allowance. For his work on PROGEBE, Mr. Kora received GMD 39,950.00 24 

($887.00 USD) per month.  25 

 26 

Issues with The Bwiam Hospital Land Use  27 

 GGD began as a project under the umbrella of the Bwiam General Hospital, a public 28 

institution led by CEO Kebba Badgie. Mr. Badgie envisioned goat milk as a treatment for 29 

malnourished patients in the hospital, and is a key player in the original conception of GGD. The 30 
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Bwiam Hospital offered GGD land on which to operate, a secure location to store materials, and 1 

a network of connections with the Ministry of Health and National Nutrition Agency.  2 

However, numerous issues associated with operating on hospital land became evident this 3 

summer (2017). What was originally designated as available land, on The Bwiam Hospital 4 

grounds, in reality, was limited in size and quality. It was approximately 75% less than was 5 

recommended for the number of dairy goats needed for GGD to be sustainable. Furthermore, 6 

about 10% of the land was unusable due to the presence of concrete debris and burning medical 7 

waste that could not be moved without incurring significant cost. Legal advice in The Gambia 8 

was sought to learn more about the implications of operating on land owned by a government 9 

facility.  The GGD found that there are associated risks including project seizure, land area 10 

disputes, and licensing costs (Appendix D: Legal Advice). One major upside for using hospital 11 

land was due to the anticipated solar field construction that would provide power free of charge 12 

to the dairy. Unfortunately, this operation is not currently active due to recent equipment failure. 13 

Delays in funding have made it difficult to predict when the solar panels will be operational. 14 

Another major benefit to operating on hospital land, was the use of the hospital maintenance 15 

crew for construction. The cost of labor would be affordable for the GGD. However, after 16 

working with the crew this summer, it became clear that due to inefficiencies, the cost savings 17 

would not be realized. Another major issue associated with placement of an animal facility on 18 

hospital land is biosecurity, as it is incredibly risky from a public health perspective to house 19 

livestock in close proximity to young and immunocompromised patients. This issue was first 20 

presented in the 2016 Stakeholder Seminar, and became more apparent this summer.  21 

Given these major issues with establishing a full scale goat dairy at the The Bwiam 22 

Hospital, the GGD looked into relocating options. A location closer to the coastal region 23 

(Kombo) would decrease the cost of construction due to proximity to materials as well as 24 

decrease the cost of product distribution when the dairy is operational. Operating in a new 25 

location allows GGD to hire a reliable construction team that is known to works well with formal 26 

contracts. Additionally, Mr. Kora lives in the Kombo region; operating closer to his home 27 

lessens the issues related to relocation. Operating on non-government owned land, frees GGD 28 

from the bureaucracy associated with a government facility in the Gambia including 29 

inefficiencies that could impact GGD’s progress.  Perhaps most importantly, it was realized that 30 
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the cost of changing locations at this stage was quite low compared to remaining at the hospital 1 

location, where the overall success of the project could be at risk.   2 

 3 

Benefits in Changing Location 4 

In seeking stakeholder’s advice, all groups were strongly in favor of operating elsewhere 5 

for the aforementioned reasons. Thus, there is confidence that GGD can maintain positive 6 

relationships with important players including The Department of Livestock Services (DLS), 7 

Ministry of Agriculture (MOA), National Nutrition Agency (NaNA), and ITC.  8 

One important development is that the owner of Kombo Veterinary Services (Dr. Bart 9 

Goossens), a private veterinarian and valuable in-country advisor who has worked on a number 10 

of small ruminant research projects in The Gambia, is well-acquainted and very trusting of Mr. 11 

Kora. Dr. Goossens has agreed to allow Saja to do any necessary laboratory testing at his 12 

veterinary hospital with his veterinary equipment at-cost. This exciting collaboration further 13 

strengthens the argument to operate as close as possible to the Kombo region.  14 

 15 

New Direction Sanyang Village Project GGD Site Location 16 

Given the aforementioned issues with establishing a full scale goat dairy on the Bwiam 17 

Hospital land, GGD decided to explore other potential sites for project operation. US advisor and 18 

Executive Director of PUG, Lynn McConville, connected GGD with Dr. Sharon Márquez, Vice 19 

Provost of the Office of International Programs, Director of Dornslife Global Development 20 

Scholars, and Professor of Environmental and Occupational Health at Drexel University. Dr. 21 

Márquez is a citizen of both The Gambia and The United States and owns a 17-acre undeveloped 22 

plot of land in Sanyang Village (Appendix E: GGD Site Location). The land is zoned for 23 

agriculture and owned by Dr. Márquez outright as a private entity (Appendix I: Sanyang Deed). 24 

Dr. Márquez has been looking for a development project to operate on her land that fits with her 25 

goals, and is willing to collaborate with GGD. GGD has been given permission to operate on 26 

39,000m2 (9.64 acres) of Dr. Márquez’s property, as outlined in Appendix F: GGD Land 27 

Allocation.  28 

The land in Sanyang is considerably closer to the Kombo Region where a portion of dairy 29 

product sales would occur, reducing product transportation cost and mitigating issues of product 30 

refrigeration during distribution. It is located on a major highway and does not flood during the 31 
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rainy season, further enhancing accessibility. Mr. Kora was consulted to determine the land 1 

quality and acceptability for a small ruminant operation, and advised that the land was 2 

subjectively of very high quality. He stated that the soil would allow for a wide variety of 3 

operations including growing trial forage plots and crops. He found palatable plants already 4 

growing on the property, and identified clusters of small palm trees that create a suitable 5 

microclimate for forage growth. Mr. Kora also discussed additional benefits to this location. The 6 

community members are currently farming the land, which means they have a connection with 7 

the land and are likely to favor an agricultural initiative that benefits their community. 8 

Furthermore, these farmers would be involved with GGD through numerous outreach initiatives.  9 

Some planned activities include, establishing agreements in which GGD provides groundnut 10 

seeds to farmers free of charge in exchange for any crop residues produced, to be used as 11 

livestock feeds.  Additionally, GGD strives to be a center for agricultural education and plans to 12 

host animal husbandry, nutrition, and production classes for smallholder farmers in the 13 

community, with ultimate goals of livestock lending and co-operative pasteurization programs.  14 

Lastly, GGD plans to exclusively hire Sanyang community members for numerous positions, 15 

including milking staff, market vendors, and security.  16 

 A Memorandum of Understanding (MOU) has been drafted between GGD and Dr. 17 

Márquez to establish a working relationship (Appendix J: GGD Sanyang Land Use MOU). In 18 

short, GGD is allowed to operate on the land free of charge in exchange for providing 19 

community involvement in the project including, employment opportunities, training programs 20 

in livestock rearing and outreach initiatives (MOU summary). 21 

 22 

Sanyang Village Project GGD Site Building Layout 23 

 A preliminary building layout for GGD on the Sanyang Village plot was developed with 24 

input from Mr. Kora (Appendix G: GGD Building Layout). Doe and kid sheds are aligned as 25 

close as possible to the East-West axis, promoting optimal shed ventilation as well as protection 26 

from inclement weather. The few existing structures will be renovated or repurposed as security 27 

quarters and a farm office. All buildings are arranged such that no large trees will be cleared 28 

during construction. Two large doe pastures are established to allow for rotational grazing, and 29 

small pastures for kids, bucks, and sick and incoming animals are all differentiated. The 30 

buildings to be constructed include 2 feed sheds, a doe shed, a kid shed, a buck shed, a 31 
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quarantine shed, a milking parlor, a processing center, and an office. See Appendix H: GGD 1 

Building Dimensions for structure details. More detailed information regarding building layout 2 

and farm design is available upon request.  3 

 4 

Jiboroh Kuta Community Land and Rotary Collaboration 5 

 While the Sanyang plot is a promising option to begin GGD as a pilot operation, it is 6 

important to continue exploring land options to understand the extent of land available in The 7 

Gambia and learn about options for future measures of scaling up. GGD therefore met with the 8 

President of the Fajara Rotary chapter, Mr. Sainey Manneh, who is interested in collaborating 9 

with GGD in the community of Jiboroh Kuta, which is roughly 45 minutes from the Kombo 10 

Region. The Fajara Rotary Chapter has partnered with this village and plan to construct a 11 

community borehole, and the Alkalo (community leader) of Jiboroh Kuta has met with GGD and 12 

is interested in hosting future operations in his community as well. A site visit is planned upon 13 

return to The Gambia. More details concerning the nature of possible collaboration between US 14 

and Gambian Rotary chapters is forthcoming.  15 

 16 

Bwiam General Hospital Satellite Herd 17 

 The Gambia, GGD plans to create a small satellite herd at the Bwiam General Hospital 18 

upon realization of self-sufficiency at the Sanyang location.  The satellite herd will be 19 

significantly smaller in size than the commercial herd at GGD Sanyang, but will be tailored to fit 20 

the desires of Bwiam General Hospital, namely, providing dairy to the hospital patients.  GGD 21 

will provide West African Dwarf goats, and nutrition, husbandry, and milk sanitation protocols 22 

to the Bwiam General Hospital to ensure the satellite project has the foundations necessary for 23 

success.    24 

 25 

Business Strategy 26 

GGD Concept Statement 27 

 In an effort to formally frame GGD’s efforts and goals, a concept statement has been 28 

created (Appendix K: GGD Concept Statement) using the format outlined in The Social 29 

Entrepreneur’s Playbook (MacMillan and Thompson 2013). The concept statement concisely 30 

describes the problem and proposed solutions that GGD hopes to address. A unit of social impact 31 
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(daily affordable protein servings) and units of revenue (liters of milk, kilograms of meat, and 1 

kilograms of manure) have been established. Market specifics and competitive alternatives have 2 

been identified. The sociopolitical landscape in which GGD plans to operate has also been 3 

described. This concept statement is a valuable tool that helps provide context in which to weigh 4 

current and future decisions.  5 

 6 

Scoping the Venture 7 

 Utilizing more of the planning tools provided in The Social Entrepreneur’s Playbook 8 

(MacMillan and Thompson 2013), a table has been created that helps establish the scope of GGD 9 

(Appendix L: Scoping the Venture). A project performance statement, based on our current 10 

financial models, has been created.  11 

  By year 5, we want to be providing 108,000 servings of protein per year to 12 
undernourished populations and generating a surplus of $20,000.00 per year from 13 
the ongoing business operation. 14 

 This performance goal is based on the plan for GGD to produce at least 70 L of milk per 15 

day (each goat produces 1.4 L/day) that will be sold directly to food insecure villagers, with the 16 

remaining milk sold as yogurt and cheese to wealthier communities. At 4.23 servings per L, this 17 

represents a daily output of 296 accessible protein servings, 108,000 protein servings per year, or 18 

2 protein servings per week for 1,039 people. With this level of productivity and our current 19 

sales strategy (see “Income Management” section, next), GGD should earn a $20,000.00 USD 20 

annual surplus after expenses with a 30% return on sales (ROS). The chart in Appendix L uses 21 

this project performance statement to establish minimum social impact requirements and 22 

minimum financial requirements that GGD must meet to achieve its goals. In short, GGD must 23 

sell 25,532 L of milk per year to reach its social impact goal of 108,000 protein servings, and it 24 

must sell 33,670 L of milk per year to reach its financial goal. This is good, because it means that 25 

achieving the necessary sales for financial self-sufficiency will ensure that GGD meets (or likely 26 

exceeds) its social impact goal (MacMillan and Thompson 2013). 27 

 28 

Income Management  29 

GGD’s previous arrangement with the Bwiam General Hospital required that a portion of 30 

the dairy’s profit go directly into medication subsidies. In future review, GGD feels that a 31 
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commitment is likely to be to costly for GGD, as our operating margins will be very tight to meet 1 

one of GGD’s paramount objectives for the rapid realization of financial self-sufficiency.  2 

Furthermore, using profit to purchase medication is not in line with GGD’s goals of reducing 3 

food insecurity and promoting livestock operations development in The Gambia. The GGD 4 

vision is to establish a satellite facility at the Bwiam General Hospital, to ensure Bwiam General 5 

Hospital’s goals of providing patients with dairy products can be achieved, as discussed 6 

previously in the report. The satellite will be initiated following realization of GGD financial 7 

self-sufficiency. 8 

 With this in mind, GGD reviewed options for product sales and developed a different 9 

strategy for managing income. GGD has 5 distinct revenue streams: milk, yogurt, cheese, goats, 10 

and manure (if future options of on-farm slaughter are explored, revenue streams of meat and 11 

hides may be added). The product involved in achieving GGD’s social impact goal is milk 12 

(available at low cost to food-insecure communities), while the remainder of the products exist 13 

mainly to meet GGD’s financial requirements (Appendix N: GGD Daily Profit Projection, 14 

Appendix L: Scoping the Venture).  Thus, GGD explored different sales options including 15 

selling goat cheese to tourist hotels and restaurants in the coastal region. In conversations with 16 

numerous hotel and restaurant owners, GGD learned that there is demand for more reasonably 17 

priced cheese than the European imports and that goat cheese is highly desirable and difficult to 18 

find, even amongst imported products. As established in the feasibility assessment, yogurt is also 19 

a highly coveted product and can be sold in the Kombos region to wealthier communities. With 20 

this information, GGD created a sales model in which 70% of milk produced is marketed to the 21 

food insecure in the form of milk sachets, 15% is sold as yogurt, and 15% is sold as cheese 22 

(Appendix N: GGD Daily Profit Projection). Given GGDs current financial estimates, this sales 23 

strategy will effectively support the provision of affordable dairy products to food-insecure 24 

populations, thus achieving GGD’s social impact goals, while maintaining the revenue necessary 25 

for GGD to achieve financial self-sufficiency. While these preliminary models are promising, it 26 

will be important to continuously update them with current prices and operating costs to ensure 27 

their accuracy as the venture progresses.  28 

 29 

“Per-Goat” Financial Model 30 
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 In an effort to better understand the operating efficiency of GGD as a proposed venture, 1 

we created a financial model that projects the daily operating costs as a function of the input 2 

allotted to each animal (Appendix O: “Per-Goat” Financial Model). With these tables one can 3 

clearly see the value of each milking doe relative to the cost associated with keeping other 4 

animals on the farm. Specifically, each doe creates a daily ROS of 70% from milk, meat, and 5 

manure production, while the meat and manure production of bucks and kids is insufficient to 6 

create any profit whatsoever. This financial model is a useful tool for decision making and 7 

considering future costs associated with treating specific animals for disease, formulating rations 8 

for different physiological groups, and creating strategies to scale the operation.   9 

 10 

GGD Sensitivity Analysis 11 

 US advisor Dr. David Galligan, conducted a sensitivity analysis on GGD’s proposed 12 

operation using the parameters of the daily profit projection (Appendix N: GGD Daily Profit 13 

Projection). Using a Tornado Diagram and a Spider Graph, Dr. Galligan identified the number of 14 

milking goats on the farm as the single most influential parameter that influences the operations 15 

profitability, followed closely by milk yield per goat. Based on this analysis, it will be important 16 

to use land and resources as efficiently as possible in order to maximize the number of milking 17 

does kept on GGD’s property, and optimize the animal’s nutrition in a way that maximizes their 18 

yield.  19 

 20 

FINANCE 21 

2017 Funding and Expenses Summary 22 

 GGD began the project year of 2017 with $35,000.00 USD: $4000.00 USD from a grant 23 

from the Penn Global Internship Program, $2000.00 USD from a PennVet Food Animal 24 

Fellowship, $3800.00 USD had rolled over from the previous project year (2016), and 25 

$25,000.00 USD given to Corey Spies and Brianna Parsons as a PennVet Student Inspiration 26 

Award. GGD has also recently been awarded $1700.00 USD from the Student American 27 

Veterinary Medical Association as second place winners of the One Health Grand Challenge. 28 

These funds and expenses are summarized in Appendix R: 2017 Funding and Expenses 29 

Summary.  30 



 

 
 

15 

 Major expenses for GGD in 2017 included flights to Gambia, transportation and lodging 1 

in Gambia, transport and registration for US conferences, consulting services and stipends for 2 

Penn Vet Students, Corey Spies, Brianna Parsons and Caroline Solomon.  As of August 2017, 3 

GGD holds about $26,900.00 USD. $13,600.00 USD of this total is located in a Gambian 4 

account (GT Bank). A comprehensive funding and expense report is provided separately.  5 

 6 

Budget Updates  7 

 We have continued to update the working budget with new and more accurate cost 8 

estimates. The overall cost of assets needed to implement GGD is shown in Appendix M: 9 

Updated Budget. This table does not account for potential sales occurring in the first three years 10 

of operation, as we have not yet been able to estimate all expenses associated with building 11 

construction.  Thus, the actual startup cost of GGD may vary. A more comprehensive budget will 12 

be generated as we gather more accurate pricing information.  13 

 14 

FUTURE DIRECTIONS 15 

 Here we describe GGD’s goals for the year 2018, including construction and asset 16 

procurement plans and upcoming funding opportunities.  17 

 18 

Implementation 19 

 Once the Sanyang plot is secured via MOU (Appendix J: GGD Sanyang Land Use 20 

MOU), the first implementation measure that must occur is the construction of a borehole to 21 

provide adequate water for construction (cement mixing) and farm operations. Following this, a 22 

perimeter wall must be constructed and local individuals to provide security must be hired to 23 

ensure that materials and assets are safe on the property. Once these measures are complete, it 24 

will be important to create a temporary shelter and begin the breeding program (see GGD Project 25 

Proposal) as it takes time for the program to be optimized and for production to be maximized. 26 

To identify and acquire these animals, GGD has developed a rubric with the input of the ITC and 27 

small ruminant experts at PennVet to score livestock and identify those most likely to be highly 28 

productive (Appendix P: Goat Quality Scoring Rubric). This rubric will be an important tool as 29 

GGD’s implementation proceeds, as there is currently no selections system in place for dairy 30 

production in goats amongst agriculturalists in The Gambia.  31 
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 An important consideration is the ecological impact of construction activities. Two 1 

specific issues are the construction of a dirt road just outside the northern border of the property. 2 

This road will destroy a small area of brush and small palms, and this activity must be permitted 3 

by The Gambia Department of Forestry. GGD must also strive to build structures with 4 

sustainably sourced materials, as far as is reasonable in terms of cost. This includes using 5 

alternatives to sand such as mud and cement bricks, and timber alternatives such as eucalyptus 6 

(which is also termite and ant resistant due to its menthol content) (Sock 2017). Regarding the 7 

ecological impact of constructing a borehole on GGD property, The Gambia Department of 8 

Water Resources has stated that there are no significant environmental costs associated with such 9 

activity (Kora 2017).  10 

 11 

Funding Opportunities 12 

Within Country 13 
 The African Development Bank Group is currently funding The Agricultural Value 14 

Chains Development Project (AVCDP) in The Gambia (ADB 2015). The AVCDP prioritizes 15 

livestock productivity and rice production as major means of achieving food security and 16 

generating wealth in The Gambia. This project is scheduled for mid-term review in 2018, at 17 

which point the project can identify promising individual initiatives outside the scope of the 18 

original grant that can be included in the project’s funding. Dr. Bulli Sanyang, AVCDP Project 19 

Coordinator with the MOA, has stated that GGD could theoretically achieve this if 20 

implementation has proceeded far enough by that time. Though it may not be possible with the 21 

timeframe given, Dr. Sanyang specifically stated that private initiatives such as GGD are 22 

“lacking and needed” (Sanyang 2017). It is therefore promising that the Ministry of Agriculture 23 

considers GGD a promising private initiative that could significantly bolster the efforts of The 24 

Gambian Government in livestock development.  25 

 The Islamic Development Bank (IDB) has pledged $15 million USD to the government 26 

of The Gambia, now that the country has elected a new president. The grant contains a concept 27 

note for small ruminant value chain development and specifically refers to milking goats 28 

(Sanyang 2017). Dr. Sanyang has stated that GGD will be a primary contact of his as he learns 29 

more about the funding opportunities for livestock development that are associated with this 30 

grant.  31 
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Within USA 1 

University of Pennsylvania International Internship Program (IP3).  There is continued 2 

support for this project thought the University of Pennsylvania. This program has committed 2 3 

internships each year to 2 veterinary students. This is unprecedented as these Internships are 4 

highly competitive to other university students. These Internships provide stipends, room and 5 

board for the students to work aboard for 8-10 weeks during the summer.  The GGD has utilized 6 

these internships for the 2016 and 2017 years of the program. Brianna Parsons obtained the 7 

Internship in 2016 and Corey Spies and Caroline Solomon obtained the Internships in 2017. It is 8 

the hope of the project that 2, first or second year, veterinary students will utilize these 9 

internships each summer until completion of the project.  10 

 11 

PennVet Student Inspiration Award 12 

The PennVet Inspiration Awards are offered each year to currently enrolled PennVet 13 

Students to encourage and assist in their plans to develop programs to advance the profession of 14 

veterinary medicine and its contributions to society.   Each award is typically $25,000. This 15 

project received an award in 2017 for $25,000 and will be applying for a second award for 16 

$25,000 this fall.  17 

 18 

Others Support may come from the Soulsby Foundation and the Winrock Foundation. GGD has 19 

approached both these Foundations and is beginning the application process.  20 

 21 
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APPENDICES 

Appendix A: GGD Herd Manager Job Description  

 
Title: Gambia Goat Dairy Herd Manager 
Reports to: Gambia Goat Dairy Project Managers  
 
Project Summary: Gambia Goat Dairy (GGD) is a prospective dairy goat operation in Bwiam 
that works to solve undernutrition in The Gambia and stimulate the local agricultural economy. 
GGD is in its preliminary implementation stage and is looking to hire a Herd Manager to work 
with us to advance the business.   
 
Job Summary: The Gambia Goat Dairy Herd Manager will work closely with GGD Project 
Managers and staff members to implement and improve a comprehensive herd management and 
dairy construction plan in Bwiam. With an in-depth understanding of GGD’s many goals as a 
social enterprise, the Herd Manager will prioritize the efficiency of GGD’s day-to-day operations 
while working to expand the dairy as a profitable business. The Herd Manager will be a valuable 
intrapreneur, supplying innovation and insight into GGD’s operation with a vested interest in the 
success of the business.  
 
Specific Responsibilities:  

1. Presence – The Herd Manager must live and work full-time in the community of Bwiam, 
The Gambia as to ensure proper daily care for the GGD herd. 

2. Communication – The Herd manager will maintain timely, reliable communication with 
GGD Project Managers via email, Skype, or other online communication services to 
ensure close coordination throughout GGD’s implementation. 

3. Training – The Herd Manager must commit to advanced training (organized and funded 
by GGD) in dairy goat husbandry, basic technical veterinary care, goat breeding, and 
farm management. A specific training regimen will be established after assessment of the 
Herd Manager’s existing skillset. 

4. Project Implementation – The Herd Manager must oversee ongoing implementation 
efforts including building and infrastructure construction, livestock acquisition, hiring, 
and feed and equipment purchase and transport. GGD Project Managers will establish 
these efforts, and the Herd Manager will ensure that goals are met in a cost-effective, 
timely manner.  

5. Herd Management – The Herd Manager will maintain the herd’s nutrition, feed supply, 
welfare and husbandry, herd health vaccination schedules, and controlled breeding 
schemes. Detailed husbandry records will be kept and submitted monthly to GGD Project 
Managers. 

6. Staff Management – The Herd Manager will manage staff to ensure fair, safe, and 
comfortable working conditions for all GGD employees. Staff performance must be 
evaluated monthly and reported to GGD Project Managers. Staff performance issues will 
be reported to Project Managers, and the Herd Manager will be responsible for 
ameliorating such issues or dismissing staff members. The Herd Manager will also be 
integral in the process of hiring staff. GGD is a collaborative and caring business 
operating in an environment that prioritizes gender equality and valued labor; the Herd 
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Manager must actively strive towards establishing and maintaining this environment for 
all employees, regardless of gender, sexual orientation or religious affiliation.  

7. Milk Production – the Herd Manager will keep daily, detailed records of milk yield and 
quality, oversee proper milking procedures set forth by GGD Project Managers to 
maintain hygiene and prevent disease, and oversee milk processing procedures to ensure 
product safety and processing efficacy. Production statistics will be reported monthly to 
GGD Project Managers. 

8. Farm Economics – the Herd Manager will ensure comprehensive and accurate daily 
recordkeeping of farm expenses and revenue streams. The Herd Manager should strive to 
innovate in ways that improve the profitability of the dairy while upholding GGD’s core 
values concerning staff treatment, animal welfare, product integrity and environmental 
stewardship. The Herd Manager must submit monthly financial reports to GGD Project 
Managers and communicate any issues regarding financing as soon as they arise. The 
Herd Manager may also be asked to participate in product promotion through radio 
advertisement campaigns and educational outreach programs through the Bwiam General 
Hospital.  

9. Community Outreach – The Herd Manager will participate in and facilitate GGD’s 
ongoing efforts to include the community of Bwiam in GGD’s operation.  

10. Environmental Stewardship – The Herd Manager should be committed to minimizing the 
environmental impact of the dairy by committing to a semi-intensive livestock operation 
model that recycles crop residues as feedstuffs, prioritizing the use of renewable energy, 
responsibly sourcing building materials, and irrigating feed gardens with captured 
rainwater. The Herd Manager should facilitate any environmental impact assessments 
and efforts to continually reduce GGD’s ecological footprint. Metrics of waste and 
environmental impact may be required in monthly reports.  

 
Personal Requirements: 

1. Willingness to learn, dedication to the project, and understanding of the breadth and 
depth of GGD’s goals 

2. Experience in business, finance, management, and budgeting  
3. Experience and proficiency with word processing software, Microsoft Excel, email, and 

internet use 
4. Strong ability to organize, communicate, negotiate, collaborate, manage time, improve 

with criticism, and think critically, creatively, and independently  
5. Commitment of two (2) years to the project—the individual will need to live in Bwiam 

during this time 
6. Possession of a legal Gambian driver’s license (or ability to procure) 
7. Experience in agriculture and livestock husbandry is preferred  

 
GGD Project Manager Contact Information 

 
Corey Spies, BS    Brianna Parsons, BA 
cspies@vet.upenn.edu    bpars@vet.upenn.edu  
USA: 1-973-216-9711   USA: 1-215-206-8538 
Gambia: 220-392-6519  
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Appendix B: GGD Herd Manager Draft Hiring Contract 

 

INDEPENDENT CONTRACTOR AGREEMENT 

THIS AGREEMENT, made as of X, 2017 between Gambia Goat Dairy (GGD) (herein 
referred to as “Company”), and X, an individual (herein referred to as “Contractor”). 

The Company and Contractor wish to enter into this Agreement on which the Contractor 
will perform services for the Company described more fully in this Agreement. 

The Company and Contractor agree as follows: 

1. The Contract Start Date is X. (see above) and shall continue for 6 months, renewable for 
up to 23 months from the Start Date based on performance reviews.  The Contract can be 
terminated by either party upon written notice 14 days’ prior to termination. 

 
2. The Contractor shall provide the services described in Appendix  A (Job description).   

 
3. Services performs for the Company shall be as an independent contractor and not as an 

employee.  
 

4. The Contractor will receive payment for services as shown in Appendix A. Payment will 
be made to the Contractor the first of each month.  

 
5. Contractor may be eligible for other benefits such as vacation, holiday or sick pay.  

Contractor shall not be eligible for workers' compensation for any injuries or damages 
that Contractor may sustain in the course of performing work. 

 
6. Contractor shall not be eligible for any other compensation unless agreed upon by the 

Company.  
 

7. The Company will supply equipment and supplies needed for the project. All equipment 
and supplies such as laptops and phones will remain the property of the Company.  The 
Contractor does not have the right to sell, donate or give way any equipment without 
written authorization of the Company.  

 
8. The Contractor is required to work 40hr/week. The days of work may be established by 

the Contractor.  
 

9. Contractor will submit regular reports to the Company and to attend Company meetings 
when necessary.  The Contractor will submit monthly project accounts (including 
expenses and income) to the Company.  
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10. Contractor acknowledges that Contractor will not be treated as an employee of the 
Company but will be treated as an Independent Contractor.  

 
11. Contractor accepts that the Company is not liable for any injuries or damages that 

Contractor may sustain in the course of performing work as part of this Agreement. 
 

12. In the event of the death of the Contractor during the term of this Agreement, this 
Agreement shall terminate effective as of the date of the Contractor's death, and the 
Company shall not have any further obligation under this Agreement.  

 
13. This Agreement, constitute the entire agreement between the parties and may be modified 

only in writing and signed by both parties. 
 

14. This Agreement shall be construed and interpreted in accordance with the internal laws of 
the XXX Gambia.  

 
15. This Agreement and the obligations created in this Agreement is with the Contractor and 

cannot be assigned to another Individual. 
 

16. Any notices required or permitted shall be given to the Contractor at the address (this 
may include email addresses) specified below or other address as specified by the 
Contractor in writing. Any party may from time to time change such party's address. The 
change must be in writing and will not be in effect until the party actually receives the 
notice of change in address. 

 
17. Signatures to this Agreement may be executed in counterparts, each of which shall be 

considered an original but all of which together shall constitute one and the same. 
Facsimile or other electronic copies, such as .pdf files delivered by electronic mail, of 
signatures shall constitute original signatures for all purposes of this Agreement. 

 
IN WITNESS HEREOF, the parties have executed this Agreement on the day and year first 
above written, intending to be legally bound. 
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Appendix C: Consulting Template 

 

INDEPENDENT CONSULTING AGREEMENT 

THIS AGREEMENT, made as of    , 2017 between Gambia Goat Dairy 
(GGD) (herein referred to as “Company”), and     , an individual (herein 
referred to as “Consultant”). 

The Company and Consultant wish to enter into this Agreement on which the Consultant 
will perform services for the Company described more fully in this Agreement. 

The Company and Consultant agree as follows: 

1. The Consulting Start Date is     (see above) and shall continue until 
terminated by either party upon 30 days prior written notice to the other party. 
 

2. The Company will reimburse out of pocket expenses reasonably incurred by The 
Consultant in performing consulting services provided that such expenses are pre-
approved by The Company. The expenses include but are not limited to transportation 
and communication costs, and these expenses must be documented.  

 
3. The Consultant shall provide the services described in Appendix A (Responsibilities).  

  
4. Services performed for the Company shall be as an independent consultant and not as an 

employee.  
 

5. The Consultant will receive payment for services as shown in Appendix A. Payment will 
be made to the Consultant as described in Appendix A. Invoices shall be sent to The 
Company at cspies@vet.upenn.edu.  
 

6. Consultant is not eligible for benefits such as vacation, holiday or sick pay.  Consultant 
shall not be eligible for workers' compensation for any injuries or damages that 
Consultant may sustain in the course of performing work. 
 

7. Consultant shall not be eligible for any other compensation unless agreed upon by the 
Company.  
 

8. The Consultant may be required to work up to 8 hours per day of consultation.  
 

9. Consultant acknowledges that Consultant will not be treated as an employee of the 
Company but will be treated as an Independent Consultant.  
 

10. Consultant accepts that the Company is not liable for any injuries or damages that 
Consultant may sustain in the course of performing work as part of this Agreement. 
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11. In the event of the death of the Consultant during the term of this Agreement, this 

Agreement shall terminate effective as of the date of the Consultant's death, and the 
Company shall not have any further obligation under this Agreement.  
 

12. This Agreement constitutes the entire agreement between the parties and may be 
modified only in writing and signed by both parties. 
 

13. This Agreement shall be construed and interpreted in accordance with the internal laws of 
the XXX Gambia.  
 

14. This Agreement and the obligations created in this Agreement is with the Consultant and 
cannot be assigned to another Individual. 
 

15. Any notices required or permitted shall be given to the Consultant at the address (this 
may include email addresses) specified below or other address as specified by the 
Consultant in writing. Any party may from time to time change such party's address. The 
change must be in writing and will not be in effect until the party actually receives the 
notice of change in address. 
 

16. Signatures to this Agreement may be executed in counterparts, each of which shall be 
considered an original but all of which together shall constitute one and the same. 
Facsimile or other electronic copies, such as .pdf files delivered by electronic mail, of 
signatures shall constitute original signatures for all purposes of this Agreement. 

 
 

CONSULTATION SPECIFICS 
 
Title: Gambia Goat Dairy Independent Consultant   
 
Compensation: Consultant’s work shall be paid at a rate of  GMD    per day.  
 
Responsibilities:  

� Assisting The Company on tasks related to land, livestock, and infrastructure evaluation 
and purchase 

� Advising The Company in dairy goat husbandry, health, and management 

� Advising The Company on implementing and improving a comprehensive herd 
management and dairy construction plan 
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Appendix D: Legal Advice 
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Appendix E: GGD Site Location 

 
 
 

 
GGD Site Location: Sanyang 
Located 30 km south of Serrekunda on the Costal Road and 14 km west of Brikama on the 
Gunjur-Brikama highway. 
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Appendix F: GGD Land Allocation 

 
 
 

 
 
 
 
Diagram Key: 
Blue- GGD allocated land (39,000m2 or 9.64 acres) 
Grey- remainder of land owned by Dr. Shannon Marquez 
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Appendix G: GGD Building Layout 
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Appendix H: GGD Building Dimensions 

 
 

1. Doe Shed with dimensions 10m x 15m, one story tall 
2. Milking Shed with dimensions 10m x 8m, one story tall 
3. Doe Feed Shed with dimensions 10m x 12m, 2 stories tall  
4. Processing Center with dimensions 10m x 8m, one story tall 
5. Office with dimensions 7m x 5m, one or two stories tall (pending cost) 
6. Bathroom with dimensions 3m x 2m, one story tall 
7. Kid Shed with dimensions 10m x 12m, one story tall 
8. Buck Shed with dimensions 7m x 5m, one story tall 
9. Kid and Buck Feed Shed with dimensions 10m x 12m, 2 stories tall 
10. Quarantine Shed with dimensions 3m x 10m, one story tall 
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Appendix I: Sanyang Deed 

[page 1 and 2 of the Sanyang deed that is heald by Dr M Shannon, Vice Provost of the Office of 
International Programs, Director of Dornslife Global Development Scholars, and Professor of 
Environmental and Occupational Health at Drexel University] 
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Appendix J: GGD Sanyang Land Use MOU 
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6 December 2017

7 December 2017

December 4, 2017

December 4, 2017

MOU appendices omitted for brevity – see Project Report Appendices F and G for relevant 
land allocation and building layout information 
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Appendix K: GGD Concept Statement 
 

Based on MacMillan and Thompson (2013) “The Social Entrepreneur’s Playbook”  
  

 
The Problem and the Proposed Solution 
The problem Food insecurity, inefficient livestock systems, and dairy import 

reliance in The Gambia 
Proposed solution Creation of a model small ruminant dairy operation that 

maximizes the production efficiency of local breeds while 
providing a safe, affordable source of protein to food insecure 
communities and bolstering The Gambia’s dairy industry 

Required behavioral changes and 

associated challenges 

Educate and empower smallholder livestock farmers country-wide 
such that they participate as key players in transforming The 
Gambia’s livestock industry 

 
Business Proposition 
Unit of social impact Daily affordable protein servings  

Unit of revenue Liters of milk, kilograms of meat, kilograms of manure sold 
 
Market and Competition 
Identify seed market segment Food insecure villagers, coastal hotels, and smallholder crop 

farmers (manure) 
Identify most competitive alternative High-priced European dairy imports 
State how your solution is better 

than most competitive alternative 

Lower-cost, therapeutic benefits over cow’s milk (e.g. those with 
milk allergies, lactose intolerance) 

 
Sociopolitical Landscape 
Who benefits from my business? Food insecure villagers, smallholder livestock farmers, coastal 

hotel owners 
Who is hurt by my business? When business gets big enough, larger foreign dairy producers 

Who are key stakeholders? Department of Livestock Services, Ministry of Agriculture, 
International Trypanotolerance Center, private veterinarians, 
National Nutrition Agency, Sanyang Village, Rotary, Customers 

Who are my allies? Same as above except customers 

Who are my opponents? When business gets big enough, larger foreign dairy producers 
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Appendix L: Scoping the Venture 

Project Performance Statement: By year 5, we want to be providing 108,000 servings of protein 
per year to undernourished populations and generating a surplus of $20,000.00 per year from 
the ongoing business operation.  
 
GGD should produce at least 70 L of milk per day that will be sold directly to food insecure 
villagers. At 4.23 servings per L, this represents a daily output of 296 accessible protein servings, 
108,000 protein servings per year, or 2 protein servings per week for 1,039 people.  
 
GGD should earn a $20,000.00 annual surplus after expenses with a 30% ROS.  
 
 

Requirements Calculation GGD 
 
Minimum Social Impact Requirements 

Unit of social impact  Daily Protein Servings 

Minimum number of social impact units X 108,000 servings/year 

Number of revenue units / impact unit Y 0.23 L milk/serving 

Minimum required sales in units per year X*Y 25,532 L milk/year 
 
 
Minimum Financial Requirements 

Revenue generating unit A 
 
1 L milk  

Surplus / profit goal B $20,000 

Profitability target / performance cushion C 30% ROS 

Required total revenues / year B*C $66,666 

Estimated price per unit D 
$1.98/L milk (weighted 
average across products) 

Minimum required sales in units per year (B*C)/D 33,670 L milk/year 
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Appendix M: Updated Budget 

Overall cost of assets needed to implement GGD over the course of 5 years, starting in 2018. 
This table does not account for potential sales occurring in the first three years of operation, as 
we have not yet been able to estimate all expenses associated with building construction. Thus, 
the actual startup cost of GGD may vary. A more comprehensive budget will be generated as we 
gather more accurate pricing information.  
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Appendix N: GGD Daily Profit Projection  

 
[Continued on following page]  

Daily	cost	(USD) %	of	Daily	Income
Item Price	per	L	(USD) Liters	sold Daily	Sales	(USD) %	of	Total	Income

9.74$																					 5.88% Sachets 0.90$																														 70 63.00$																					 38.03%
0.42$																					 0.25% 63.00$																					 38.03%
1.14$																					 0.69% 	
0.76$																					 0.46% Item Price	per	L	(USD) Liters	sold Daily	Sales	(USD) %	of	Total	Income
0.76$																					 0.46% Cartons 2.34$																														 15 35.10$																					 21.19%
-$																							 0.00% 35.10$																					 21.19%
-$																							 0.00%

12.82$																		 7.74% Item Price	per	kg	(USD) Kilograms	sold Daily	Sales	(USD) %	of	Total	Income
Blocks 6.66$																												 7.5 49.95$																					 30.15%

1.51$																					 0.91% 49.95$																					 30.15%
0.07$																					 0.04%
0.18$																					 0.11% Item Price	per	goat	(USD) Number	sold Daily	Sales	(USD) %	of	Total	Income
0.12$																					 0.07% Buck	sales 75.63$																												 0.0068 0.52$																							 0.31%
0.12$																					 0.07% Doe	sales 56.25$																												 0.0685 3.85$																							 2.33%
-$																							 0.00% 4.37$																							 2.64%
-$																							 0.00%
1.98$																					 1.20% Item Price	per	goat	(USD) Number	sold Daily	Sales	(USD) %	of	Total	Income

Buck	sales 75.63$																												 0.1734 13.12$																					 7.92%
1.10$																					 0.66% Doe	sales 56.25$																												 0.0021 0.12$																							 0.07%
0.04$																					 0.02% 13.23$																					 7.99%
0.11$																					 0.06%
0.07$																					 0.04% Item Price	per	kg	(USD) kg	sold Daily	Sales	(USD) %	of	Total	Income
0.07$																					 0.04% Manure	 -$																									 0.00%
-$																							 0.00% -$																									 0.00%
-$																							 0.00% 165.65$																		 100.00%
1.38$																					 0.84% 54.89$																				 33.13%

3.31$																							 2.00%
6.96$																					 4.20% 1.10$																							 0.66%
-$																							 0.00% 1.66$																							 1.00%
-$																							 0.00% 0.55$																							 0.33%
-$																							 0.00%
-$																							 0.00%
-$																							 0.00%
-$																							 0.00%
6.96$																					 4.20%
23.14$																		 13.97%

Item Monthly	Cost	(USD) Daily	cost	(USD) %	of	Total	Income
50.00

Herd	manager 700.00$																							 23.33$																		 14.09% 43.30
Milking/processing	staff 65.00$																										 2.17$																					 1.31% 6.70
Milking/processing	staff 65.00$																										 2.17$																					 1.31% 5.00
Bwiam	market	vendor 65.00$																										 2.17$																					 1.31% 77.33
Maintenance	 65.00$																										 2.17$																					 1.31% 1.50
Security	(2) 112.00$																							 3.73$																					 2.25% 133.28

35.73$																		 21.57% 2.00
2.00

Deworming 6.89$																												 0.23$																					 0.14% 2.00
PPR	Vaccine -$																														 -$																							 0.00% 55.00
Pasteurella	Vaccine	(1x?) 17.23$																										 0.57$																					 0.35% 45.00
Clostridium	Vaccine -$																							 0.00% 45.00
Aflatoxin	Feed	Test	(monthly) 37.50$																										 1.25$																					 0.75% 22.50
Dimbasul	(bloat	remedy) 1.46$																												 0.05$																					 0.03% 70%
Mastitis	antibiotics 0.52$																												 0.02$																					 0.01% 15%
Diminazine	aceturate	(tryps) 0.73$																												 0.02$																					 0.01% 15%
Calcium	 -$																							 0.00% 0.50
Coccidiostats -$																							 0.00% 1.38$																							
Amatrax	(pour	on	insect	repellant) -$																							 0.00% 1.25$																							
Emergency	service -$																							 0.00% 0.10$																							
CMT	Reagent 1.54$																												 0.05$																					 0.03% 0.13$																							
PCV	Tubes 100.00$																							 3.33$																					 2.01% 0.35$																							
Fecal	Solution 25.00$																										 0.83$																					 0.50% 0.35$																							
Slides 5.00$																												 0.17$																					 0.10% 0.35$																							
Syringes 15.00$																										 0.50$																					 0.30% 0.13$																							
Needles 15.00$																										 0.50$																					 0.30% 0.13$																							
EDTA	Tubes 100.00$																							 3.33$																					 2.01%
Gauze 32.00$																										 1.07$																					 0.64%
Nitrile	gloves	(vet	care) 15.00$																										 0.50$																					 0.30%
Alcohol 25.00$																								 0.83$																					 0.50%

13.26$																		 8.01% Kg	concentrate: 0.250
Hay	as	%	bodyweight: 5.00%

Gas	(1.5	60L	tanks/week	@	45dal/L) 405.00$																							 13.50$																		 8.15% Feed Concentrate	Makeup Daily	Intake	(kg)
Insurance	and	registration 10.42$																										 0.35$																					 0.21% Groundnut	hay -- 2.25

13.85$																		 8.36% Millet	bran 30.00% 0.08
Rice	bran 30.00% 0.08

Market	stall	rent 7.50$																												 0.25$																					 0.15% Cottonseed	cake 20.00% 0.05
Radio	advertisements -$																							 0.00% Groundnut	cake 20.00% 0.05
Media	publications	 -$																							 0.00% Sesame	cake 0.00% 0.00
Other	advertising	costs -$																							 0.00% Cous	bran 0.00% 0.00

0.25$																					 0.15%
Kg	concentrate: 0.250

Mineral	block 2.17$																												 0.07$																					 0.04% Hay	as	%	bodyweight: 5.00%
Milk	sachets -$																							 0.00% Feed Concentrate	Makeup Daily	Intake	(kg)
Yogurt	cartons -$																							 0.00% Groundnut	hay -- 2.25
Yogurt	culture -$																							 0.00% Millet	bran 30.00% 0.08
Cheese	materials -$																							 0.00% Rice	bran 30.00% 0.08
Sponges	and	brushes 20.00$																										 0.67$																					 0.40% Cottonseed	cake 20.00% 0.05
Bleach 30.00$																										 1.00$																					 0.60% Groundnut	cake 20.00% 0.05
Detergent 30.00$																										 1.00$																					 0.60% Sesame	cake 0.00% 0.00
Paper	towels 30.00$																										 1.00$																					 0.60% Cous	bran 0.00% 0.00
Masks 15.00$																										 0.50$																					 0.30%
Nitrile	gloves	(processing) 15.00$																										 0.50$																					 0.30% Kg	concentrate: 0.200
Iodine 18.75$																								 0.63$																					 0.38% Hay	as	%	bodyweight: 4.00%
Milk	quality	assessment	reagents -$																							 0.00% Feed Concentrate	Makeup Daily	Intake	(kg)

5.36$																					 3.24% Groundnut	hay -- 2.20
Millet	bran 30.00% 0.06

Building	repairs	estimate 200.00$																							 6.67$																					 4.02% Rice	bran 30.00% 0.06
Milk-Pro	replacement	parts	estimate 60.00$																										 2.00$																					 1.21% Cottonseed	cake 20.00% 0.04
Equipment	repair	parts	estimate 200.00$																							 6.67$																					 4.02% Groundnut	cake 20.00% 0.04

15.33$																		 9.26% Sesame	cake 0.00% 0.00
Cous	bran 0.00% 0.00

Internet 75.00$																										 2.50$																					 1.51%
Cell	phone 20.00$																										 0.67$																					 0.40% Kg	concentrate: 0.000
Paper,	stationary,	ink 20.00$																										 0.67$																					 0.40% Hay	as	%	bodyweight: 4.00%

3.83$																					 2.31% Feed Concentrate	Makeup Daily	Intake	(kg)
110.77$																 66.87% Groundnut	hay -- 0.90
2.22$																				 1.34% Millet	bran 30.00% 0.00
1.11$																				 0.67% Rice	bran 30.00% 0.00

Cottonseed	cake 20.00% 0.00
Groundnut	cake 20.00% 0.00
Sesame	cake 0.00% 0.00
Cous	bran 0.00% 0.00

Sesame	cake
Cous	bran

Total	feed	cost	of	lactating	females

Groundnut	cake
Sesame	cake

Cheese	Sales

Yogurt	Sales

Percent	Milk	Sold	as	Milk

Percent	Milk	Sold	as	Cheese
Kilograms	Cheese	per	L	Milk

Protein	Servings	to	the	Food	Insecure	per	Week	

Kid	Sales

Manure	Sales

Total	manure	sales

Total	Cheese	Sales

Administrative

Total	administrative	cost

Maintenance	

Feed	-	Bucks

Total	daily	feed	cost

Cous	bran

Materials

Total	feed	cost	for	pregnant	females

Feed	-	Pregnant	Females

Item

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake
Groundnut	cake
Sesame	cake
Cous	bran

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake
Groundnut	cake

Groundnut	cake
Sesame	cake
Cous	bran

Cost	per	Liter	Milk

Average	milk	yeild	(L/day)

Total	Profit
Total	Income	per	Milking	Goat

Total	Income	per	Liter	Milk

Cost	per	Milking	Goat

Total	materials	cost

Total	labor	cost

Total	veterinary	cost

Total	transport	cost

Kiddings	per	year

Average	number	of	lactating	females
Average	number	of	pregnant	females
Number	of	bucks
Average	number	of	kids	on	farm

Profit	Margin	per	Liter	Milk

Profit	Margin	per	Milking	Goat

Transport

Marketing

Buck	selling	price	per	kg	(USD)
Doe	selling	price	per	kg	(USD)

Percent	Milk	Sold	as	Yogurt

Cottonseed	cake	price	per	kg	(USD)
Groundnut	cake	price	per	kg	(USD)

Total	Cost

Daily	Production	Cost

Feed	-	Lactating	Females

Daily	Income
Milk	Sales

Parameters

Total	milk	sales

Labor

Veterinary	Care

Total	maintenance	cost

Number	of	milking	goats

Total	yogurt	sales

Total	marketing	cost

Total	Kid	Sales

Total	Revenue	Generated
Total	feed	cost	for	bucks

Feed	-	Kids

Total	feed	cost	for	kids

Cous	bran	price	per	kg	(USD)

Lactating	Females

Pregnant	Females

Bucks

Kids

Sesame	cake	price	per	kg	(USD)

Milking	Doe	Working	Lifespan	(years)
Breeding	Buck	Working	Lifespan	(years)

Spent	Animal	Sales

Total	Spent	Animal	Sales

Diet	Formulation

2072.70

Return	on	Sales	(ROS)
Return	on	Assets	(ROA)

33%
13%

Yearly	Profit 20,033.34$																																																			

Groundnut	hay	price	per	kg	(USD)

Average	buck	bodyweight	(kg)
Average	pregnant	female	bodyweight	(kg)

Average	kid	bodyweight	(kg)
Average	lactating	female	bodyweight	(kg)

Total	number	of	kids	per	year	

Millet	bran	price	per	kg	(USD)
Rice	bran	price	per	kg	(USD)
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Daily	cost	(USD) %	of	Daily	Income
Item Price	per	L	(USD) Liters	sold Daily	Sales	(USD) %	of	Total	Income

9.74$																					 5.88% Sachets 0.90$																														 70 63.00$																					 38.03%
0.42$																					 0.25% 63.00$																					 38.03%
1.14$																					 0.69% 	
0.76$																					 0.46% Item Price	per	L	(USD) Liters	sold Daily	Sales	(USD) %	of	Total	Income
0.76$																					 0.46% Cartons 2.34$																														 15 35.10$																					 21.19%
-$																							 0.00% 35.10$																					 21.19%
-$																							 0.00%

12.82$																		 7.74% Item Price	per	kg	(USD) Kilograms	sold Daily	Sales	(USD) %	of	Total	Income
Blocks 6.66$																												 7.5 49.95$																					 30.15%

1.51$																					 0.91% 49.95$																					 30.15%
0.07$																					 0.04%
0.18$																					 0.11% Item Price	per	goat	(USD) Number	sold Daily	Sales	(USD) %	of	Total	Income
0.12$																					 0.07% Buck	sales 75.63$																												 0.0068 0.52$																							 0.31%
0.12$																					 0.07% Doe	sales 56.25$																												 0.0685 3.85$																							 2.33%
-$																							 0.00% 4.37$																							 2.64%
-$																							 0.00%
1.98$																					 1.20% Item Price	per	goat	(USD) Number	sold Daily	Sales	(USD) %	of	Total	Income

Buck	sales 75.63$																												 0.1734 13.12$																					 7.92%
1.10$																					 0.66% Doe	sales 56.25$																												 0.0021 0.12$																							 0.07%
0.04$																					 0.02% 13.23$																					 7.99%
0.11$																					 0.06%
0.07$																					 0.04% Item Price	per	kg	(USD) kg	sold Daily	Sales	(USD) %	of	Total	Income
0.07$																					 0.04% Manure	 -$																									 0.00%
-$																							 0.00% -$																									 0.00%
-$																							 0.00% 165.65$																		 100.00%
1.38$																					 0.84% 54.89$																				 33.13%

3.31$																							 2.00%
6.96$																					 4.20% 1.10$																							 0.66%
-$																							 0.00% 1.66$																							 1.00%
-$																							 0.00% 0.55$																							 0.33%
-$																							 0.00%
-$																							 0.00%
-$																							 0.00%
-$																							 0.00%
6.96$																					 4.20%
23.14$																		 13.97%

Item Monthly	Cost	(USD) Daily	cost	(USD) %	of	Total	Income
50.00

Herd	manager 700.00$																							 23.33$																		 14.09% 43.30
Milking/processing	staff 65.00$																										 2.17$																					 1.31% 6.70
Milking/processing	staff 65.00$																										 2.17$																					 1.31% 5.00
Bwiam	market	vendor 65.00$																										 2.17$																					 1.31% 77.33
Maintenance	 65.00$																										 2.17$																					 1.31% 1.50
Security	(2) 112.00$																							 3.73$																					 2.25% 133.28

35.73$																		 21.57% 2.00
2.00

Deworming 6.89$																												 0.23$																					 0.14% 2.00
PPR	Vaccine -$																														 -$																							 0.00% 55.00
Pasteurella	Vaccine	(1x?) 17.23$																										 0.57$																					 0.35% 45.00
Clostridium	Vaccine -$																							 0.00% 45.00
Aflatoxin	Feed	Test	(monthly) 37.50$																										 1.25$																					 0.75% 22.50
Dimbasul	(bloat	remedy) 1.46$																												 0.05$																					 0.03% 70%
Mastitis	antibiotics 0.52$																												 0.02$																					 0.01% 15%
Diminazine	aceturate	(tryps) 0.73$																												 0.02$																					 0.01% 15%
Calcium	 -$																							 0.00% 0.50
Coccidiostats -$																							 0.00% 1.38$																							
Amatrax	(pour	on	insect	repellant) -$																							 0.00% 1.25$																							
Emergency	service -$																							 0.00% 0.10$																							
CMT	Reagent 1.54$																												 0.05$																					 0.03% 0.13$																							
PCV	Tubes 100.00$																							 3.33$																					 2.01% 0.35$																							
Fecal	Solution 25.00$																										 0.83$																					 0.50% 0.35$																							
Slides 5.00$																												 0.17$																					 0.10% 0.35$																							
Syringes 15.00$																										 0.50$																					 0.30% 0.13$																							
Needles 15.00$																										 0.50$																					 0.30% 0.13$																							
EDTA	Tubes 100.00$																							 3.33$																					 2.01%
Gauze 32.00$																										 1.07$																					 0.64%
Nitrile	gloves	(vet	care) 15.00$																										 0.50$																					 0.30%
Alcohol 25.00$																								 0.83$																					 0.50%

13.26$																		 8.01% Kg	concentrate: 0.250
Hay	as	%	bodyweight: 5.00%

Gas	(1.5	60L	tanks/week	@	45dal/L) 405.00$																							 13.50$																		 8.15% Feed Concentrate	Makeup Daily	Intake	(kg)
Insurance	and	registration 10.42$																										 0.35$																					 0.21% Groundnut	hay -- 2.25

13.85$																		 8.36% Millet	bran 30.00% 0.08
Rice	bran 30.00% 0.08

Market	stall	rent 7.50$																												 0.25$																					 0.15% Cottonseed	cake 20.00% 0.05
Radio	advertisements -$																							 0.00% Groundnut	cake 20.00% 0.05
Media	publications	 -$																							 0.00% Sesame	cake 0.00% 0.00
Other	advertising	costs -$																							 0.00% Cous	bran 0.00% 0.00

0.25$																					 0.15%
Kg	concentrate: 0.250

Mineral	block 2.17$																												 0.07$																					 0.04% Hay	as	%	bodyweight: 5.00%
Milk	sachets -$																							 0.00% Feed Concentrate	Makeup Daily	Intake	(kg)
Yogurt	cartons -$																							 0.00% Groundnut	hay -- 2.25
Yogurt	culture -$																							 0.00% Millet	bran 30.00% 0.08
Cheese	materials -$																							 0.00% Rice	bran 30.00% 0.08
Sponges	and	brushes 20.00$																										 0.67$																					 0.40% Cottonseed	cake 20.00% 0.05
Bleach 30.00$																										 1.00$																					 0.60% Groundnut	cake 20.00% 0.05
Detergent 30.00$																										 1.00$																					 0.60% Sesame	cake 0.00% 0.00
Paper	towels 30.00$																										 1.00$																					 0.60% Cous	bran 0.00% 0.00
Masks 15.00$																										 0.50$																					 0.30%
Nitrile	gloves	(processing) 15.00$																										 0.50$																					 0.30% Kg	concentrate: 0.200
Iodine 18.75$																								 0.63$																					 0.38% Hay	as	%	bodyweight: 4.00%
Milk	quality	assessment	reagents -$																							 0.00% Feed Concentrate	Makeup Daily	Intake	(kg)

5.36$																					 3.24% Groundnut	hay -- 2.20
Millet	bran 30.00% 0.06

Building	repairs	estimate 200.00$																							 6.67$																					 4.02% Rice	bran 30.00% 0.06
Milk-Pro	replacement	parts	estimate 60.00$																										 2.00$																					 1.21% Cottonseed	cake 20.00% 0.04
Equipment	repair	parts	estimate 200.00$																							 6.67$																					 4.02% Groundnut	cake 20.00% 0.04

15.33$																		 9.26% Sesame	cake 0.00% 0.00
Cous	bran 0.00% 0.00

Internet 75.00$																										 2.50$																					 1.51%
Cell	phone 20.00$																										 0.67$																					 0.40% Kg	concentrate: 0.000
Paper,	stationary,	ink 20.00$																										 0.67$																					 0.40% Hay	as	%	bodyweight: 4.00%

3.83$																					 2.31% Feed Concentrate	Makeup Daily	Intake	(kg)
110.77$																 66.87% Groundnut	hay -- 0.90
2.22$																				 1.34% Millet	bran 30.00% 0.00
1.11$																				 0.67% Rice	bran 30.00% 0.00

Cottonseed	cake 20.00% 0.00
Groundnut	cake 20.00% 0.00
Sesame	cake 0.00% 0.00
Cous	bran 0.00% 0.00

Sesame	cake
Cous	bran

Total	feed	cost	of	lactating	females

Groundnut	cake
Sesame	cake

Cheese	Sales

Yogurt	Sales

Percent	Milk	Sold	as	Milk

Percent	Milk	Sold	as	Cheese
Kilograms	Cheese	per	L	Milk

Protein	Servings	to	the	Food	Insecure	per	Week	

Kid	Sales

Manure	Sales

Total	manure	sales

Total	Cheese	Sales

Administrative

Total	administrative	cost

Maintenance	

Feed	-	Bucks

Total	daily	feed	cost

Cous	bran

Materials

Total	feed	cost	for	pregnant	females

Feed	-	Pregnant	Females

Item

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake
Groundnut	cake
Sesame	cake
Cous	bran

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake

Groundnut	hay
Millet	bran
Rice	bran
Cottonseed	cake
Groundnut	cake

Groundnut	cake
Sesame	cake
Cous	bran

Cost	per	Liter	Milk

Average	milk	yeild	(L/day)

Total	Profit
Total	Income	per	Milking	Goat

Total	Income	per	Liter	Milk

Cost	per	Milking	Goat

Total	materials	cost

Total	labor	cost

Total	veterinary	cost

Total	transport	cost

Kiddings	per	year

Average	number	of	lactating	females
Average	number	of	pregnant	females
Number	of	bucks
Average	number	of	kids	on	farm

Profit	Margin	per	Liter	Milk

Profit	Margin	per	Milking	Goat

Transport

Marketing

Buck	selling	price	per	kg	(USD)
Doe	selling	price	per	kg	(USD)

Percent	Milk	Sold	as	Yogurt

Cottonseed	cake	price	per	kg	(USD)
Groundnut	cake	price	per	kg	(USD)

Total	Cost

Daily	Production	Cost

Feed	-	Lactating	Females

Daily	Income
Milk	Sales

Parameters

Total	milk	sales

Labor

Veterinary	Care

Total	maintenance	cost

Number	of	milking	goats

Total	yogurt	sales

Total	marketing	cost

Total	Kid	Sales

Total	Revenue	Generated
Total	feed	cost	for	bucks

Feed	-	Kids

Total	feed	cost	for	kids

Cous	bran	price	per	kg	(USD)

Lactating	Females

Pregnant	Females

Bucks

Kids

Sesame	cake	price	per	kg	(USD)

Milking	Doe	Working	Lifespan	(years)
Breeding	Buck	Working	Lifespan	(years)

Spent	Animal	Sales

Total	Spent	Animal	Sales

Diet	Formulation

2072.70

Return	on	Sales	(ROS)
Return	on	Assets	(ROA)

33%
13%

Yearly	Profit 20,033.34$																																																			

Groundnut	hay	price	per	kg	(USD)

Average	buck	bodyweight	(kg)
Average	pregnant	female	bodyweight	(kg)

Average	kid	bodyweight	(kg)
Average	lactating	female	bodyweight	(kg)

Total	number	of	kids	per	year	

Millet	bran	price	per	kg	(USD)
Rice	bran	price	per	kg	(USD)



 

 

47 

47 

Appendix O: “Per-Goat” Financial Model 
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Appendix P: Goat Quality Scoring Rubric 

Category Subcategory Score 
(1-5) Pictures/comments/specifics 

Age  
(teeth—2 years with 2 
permanent pairs incisors) 

 

Location  
Seller  
Price  
Breeding status 
(bred or not? # times? # 
times successful? 
Dystocias? # kids?) 

 

Mentation   

Leg 
Conformation 
(straight, square legs) 

Front   

Rear   
Spinal Conformation  
(smooth shoulders, straight back)   
Muscle Condition  
(assess legs and epaxials) 

  
Foot Quality (high priority)   
Dentition (Jaw conformation and teeth)   
BCS    
Height   
Weight   
FAMACHA   
Vision   
Male 

 

Scrotal 
circumference   

Testicles 
(freely moving, evenly 
sized, epididymis 
conformation)  

  

Penis/urethral 
process 
appearance 

  

Female 

 

Supernumerary 
teats?   

Udder 
appearance   
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Appendix Q: GGD Sensitivity Analysis  
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Appendix R: 2017 Funding and Expenses Summary 

 
 

 


