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  1.   All   dimensions  to   be   checked   on   site,   written   dimensions  to   be   followed    in   preference  to   scaled    dimensions.   2.   All   walls   less   than   200mm    thick   to   be   reinforced  with   hoop  iron   at   every   alternate  course.   3.   All   reinforced concrete  work   is   to   be   in   accordance with   4.   All   sanitary    work   to   be   in   accordance  with   M.O.H  rules   and  regulations.   5.   Where  drain   passes    under   building    or   driveway   area,   6.   All   waste   pipes   and   soil   pipes   are   to   be   in   ducts   and   the   7.   All   windows   and   external    glazed  doors   on   ground    floor   to  have   burglar    proofing    to   Architect's detail.   of   wall   with   moulded architrave   to   detail,   provide    rubber   9.   Stair   case   and   lobby   doors   to   be   self   closing    and   1/2  hour   fire   resistant.   10.   All   internal    plaster    to   be   two   coats   steel   float   finished.   11.   All   manholes  within   building    area,   driveway   and   parking  to   have   heavy   duty   air   tight   covers    and   double    sealed.   12.   Provide    G.I.   125   x   100   rainwater  down   pipes   and   125   x    100   G.I.box    gutter   with   brackets   etc.   where   shown.   13.   All   painting    to   be   3   coats.   n g 14.   Splash    apron   of   1000mm  along   the   perimeter  of   building.   approved  before   commencing work.   16.   All    windows  to   have   P.C.   cills,   built   in   reinforced concrete   Pelmet    boxes   &   timber   internal    window    cills   &   Skirtings.   17.   Steel   trusses/portal  frames    &   purlins  to   be   painted    with   2   coats   of   oil   paint.   18.   Fire   fighting    equipment  to   be   provided  and   installed    by   Building    Fire   Consultants   where   shown  on   plan.   19.These architectura l drawings  shall   be   read   in   conjunction  with   the   Structural drawings,Electrical - Mechanical drawings  Bills   of   Quantities  &   Technical Specifications.   Any   discrepancy   shall   be   reported immediately  to   the   Architect/engineer.  
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ABBREVIATIONS AND ACRONYMS

ASSP

Agricultural Sector Strategic Plan

DCZ

Disease Control Zone

EU

European Union

Ft

foot or feet
GHP

Good Hygiene Practice

GoU

Government of Uganda
m

meter
mm

millimetre
mt

metric ton
MAAIF

Ministry of Agriculture, Animal Industry and Fisheries

MOBIP

Supporting a Market Oriented Environmentally Sustainable Beef Meat Industry
 in Uganda Project
M/S

Mild steel



MSU

Movable Slaughter Unit / Facility
NDP

National Development Plan

NEMA

National Environment Management Authority

UBOS

Uganda Bureau of Statistics

UNBS

Uganda National Bureau of Standards

DEFINITIONS
Beef: is the culinary name for meat from cattle.

Bleeding: Removing as much blood from the carcass as possible before further handling

Carcass: The body of an animal killed for meat or the trunk of an animal such as a cow, sheep or pig for cutting up as meat
Dressing: Preparation of carcass after evisceration, ready for storage or sale.

Evisceration: Process of removing the internal organs in the abdominal and thoracic cavities.

Flay: strip the skin off a carcass

Green offal: Digestive tract of ruminants such as the stomach, or the intestines which still contain faecal matter.

Lairage: pens, yards and other holding areas used for accommodating animals in order to give them necessary attention (including water, fodder, rest) before they are moved on, used for specific purposes or slaughtered.

Meat: Edible part of the muscle of cattle, sheep, goats or swine.

Offal: Part of internal organs of a slaughtered animal.

Slaughterhouse: Any building or place used for killing of animals where the flesh is intended for human consumption.

Splitting: Dividing carcass into parts.

Sticking: Severance of the major blood vessels in the neck or immediately anterior to the heart by means of a knife.

Stunning pen: Compartment which is suitable for confining only one animal at a time while it is being stunned and which is so constructed as to confine, without discomfort, to prevent any substantial movement of the animal forward, backward or sideway. 

Stunning: to render an animal senseless before it is killed
DESIGN OF A MOVABLE SLAUGHTER FACILITY FOR THE MINISTRY OF AGRICULTURE, ANIMAL INDUSTRY & FISHERIES.

1.0 BACKGROUND.

1.1 Status of Beef Production in Uganda

The GoU highlights in the Agriculture Sector Strategic Plan (ASSP) that livestock plays a key role in raising incomes of households and providing a source of protein and other essential nutrients for many families. Beef is identified as one of the strategic agricultural commodities for the country that are to receive increased investment for accelerated production. The sector has set production target for 2020 for beef production at 360,000 mt. (valued at US$ 1.636 billion), among others. In order to achieve the targets, the activities to be undertaken include control of vectors and diseases through vaccinations, disease surveillance and construction of infrastructure for disease control; pasture development; provision of adequate water for livestock production through the construction of valley dams; provision of high genetic materials; promotion of labour saving technologies; creating a buffer stock/animal holding grounds to support beef processing. The total funds required to achieve these interventions are UGX 793.82 billion.

Specifically, both the GoU and the European Union have targeted the beef meat value chain as one of the strategic fields of intervention. With regards to the former, the NDP II enhances the strategic importance of taking into consideration the value chain approach for priority commodities. Beef/livestock is one of the priority commodities that MAAIF has identified within the Agriculture Sector Development Strategy and Investment Plan (DSIP) 2010/11 – 2014/15, and the new ASSP - 2015/16 – 2020/21 confirm that beef cattle will continue to be a priority commodity for the GoU. 

Uganda has the ability to produce some of the best beef in Africa. However, for this to be achieved a number of sector challenges need to be addressed including outdated and non-enforced policies, poor production, productivity and quality assurance practices, and marketing and processing facilities which do not meet current international standards. In response to the above the EU, as a result of a process of consultation with the Government, MAAIF and line ministries, as well as other Development partners, has assigned beef (alongside aquaculture) as a priority commodity for funding. MOBIP is the consequence of these prioritisations.

Beef is one of the priority commodities chosen by MAAIF under the Country's commodity-based approach to developing agriculture and hence the MOBIP global objective is to “contribute to a competitive, profitable, job-intensive, gender-equitable and environmentally sustainable agricultural sector in Uganda, in order to reduce poverty and improve food and nutrition security”. The project plans to address this through the use of a holistic value chain approach in targeted geographical areas (DCZ 1&2) in order to increase the performance of the Ugandan beef meat industry. The programme will support both the public and private sectors – along with civil society - to work together towards the promotion of an environmentally sustainable meat industry, geared towards the domestic and regional export markets. Animal welfare will be prioritised, along with gender-responsive value chains and a consideration of how to minimise the environmental impact of livestock.

The low performance of the meat processing industries, despite a rising demand from the market, is mainly caused by the low productivity and poor quality, both of which characterise the sector.
2.0 SLAUGHTER FACILITIES IN UGANDA.

2.1 Status of Slaughter Facilities

Currently, Uganda lacks good slaughter facilities for cattle. There are only three recently established abattoirs which meet both national and international standards. Proper slaughter facilities respecting modern health, food safety and environmental standards are, therefore, non-existent. This is coupled with inappropriate transportation of live animals that eventually results into low quality meat when graded after slaughter. 

Although there are plans for new slaughterhouses, most slaughterhouses in use in Uganda today are old, obsolete and most of them are a threat to public health. To change this situation will be a painstaking and expensive process. However, some slaughterhouses are located on prime land and could, through selling this prime land and moving out to the outskirts of town, generate sufficient funds to build new slaughterhouses. 
2.2 Mobile / Movable versus Stationary Slaughter Facilities
In general, farmers need ready access to good quality and readily accessible slaughter and processing facilities in order to market meat and meat products directly from their animals. Unfortunately, most African countries do not have sufficient facilities to meet such needs of farmers, particularly during busy times of the year. Stationary slaughter facilities are very expensive to build, geographically difficult to establish (as sometimes criteria used to not always take into consideration factors (such as production and market dynamics) but other political and /or social interests) and the related running costs make, in some instances, the investors and local communities neglect to maintain, or abandon, them altogether. In Uganda, many of these stationary facilities were built and equipped several years ago and still function in unsatisfactory states, creating environmental and pollution problems due to their locations and lack of maintenance or repair.

As more and more people seek locally grown, sustainably produced meat, farmers who want to oblige to them often get challenges because there are no nearby slaughterhouses to process their animals. As a result, farmers must truck their animals for long distances which means more stress to the animals and higher costs to the buyer, who inevitably must transfer those costs to consumers, and increases the risk of spreading diseases across territories. A mobile or movable unit for slaughter operations provides a place to humanely kill and safely process animals that have not been stressed in transport.

Mobile / movable plants are relatively less expensive, especially in cases where use of locally available materials is promoted, and may help fill the voids created by stationary units. The required investment for a mobile / movable slaughter facility is smaller and may easily be raised by farmers and farmer groups especially through cooperatives. Cooperatives are better suited because the operating costs are spread evenly.

Mobile / movable slaughter facilities do not only fill the voids created by uneven and sparsely located abattoirs but also bring humane slaughter straight, or very near, to the farms. Animals are slaughtered without undue transportation stress the same day, or soon after, they leave the farm(s). It is also easy to prepare them for slaughter at the farm with minimal stress. It is important to note that that less stressed animals (when slaughtered) produce better quality meat because the animals release less adrenaline and other hormones before slaughter, and the meat has increased shelf life. 

Moreover, groups or cooperatives, using localized facilities, will be able to sell, at their best time / price / life, body weight and will be likely to become less dependent on middlemen and markets. In the end, the opportunity will contribute in turning small and medium scale farmers from fully rule-taker positions to (at least partially) rule–maker positions.

The use of movable / mobile slaughter facilities also means that customer costs are decreased, and incomes earned from the process stays within the local communities. It is also ideal for culturally and religiously diverse families and communities desiring control over the process, and real-time availability of their meat.

Most farms in developing countries do not have methods of identifying their animals. Therefore, it has been hard to trace meat which has passed through abattoirs. The use of mobile / movable slaughter facilities makes it possible and easier to trace meat which has passed through them.

Finally, minimizing transportation of animals from farms to distant slaughterhouses results in a reduction in greenhouse gas emissions. Additionally, by designing a different model of movable slaughter facility, with potentially annexed cottage industries, the following results shall be achieved:
i) Increased job creation in rural areas

ii) Less deleterious impacts (eg pollution) realised on only few places in rural areas
iii) No transport of sick or infected animals thus minimizing the risk of spreading diseases

iv) Quality and safety controls of meat at source ensured
v) Increased surveillance of animal diseases through decentralised inspections

vi) Improved local human nutrition through increased availability of highly nutritious offal
vii) Price cuts / reduction for enhanced markets enhanced by linking with export slaughter houses or selling to higher level markets like hotels, prime butcheries etc

viii) Increased support of cross boarder and internal commercialization of quality meat (offal for local consumption, prime cuts for increasing middle / high class cadres)
ix) Increased future potential for, and also pole attraction of, supplementary cottage industries for:
· Hides and skins pre-treatment (or even establishment of tanneries)

· Use of dung to produce fertilisers or fire briquettes

· Production of fertilizers or animal feed from digesta

· Handcraft production from horns and bones

· Fodder production and fattening through engagement of cooperatives

x) By becoming a pole of attraction, more small businesses (primarily veterinary services and drug shops) as well as petty traders and small restaurants shall be attracted and established
xi) The process of building permanent structures of slaughter houses at lower costs shall be speeded up as well as allowing possible relocation of the facility if the needs arise

xii) When market opportunities grow, there shall be possibilities of:

· Adapting the capacity of the facility by adding new modules to the initial structure in order to adjust to the growing market

· Building new structures, based on market projections, and eventually move the facility to other locations. 
3.0 KEY LEGAL REQUIREMENTS IN THE DESIGNS OF THE MSU.
The following are some of the key legal and policy documents used in the design of the MSU, as provided for in the UNBS Uganda Standard 734:2019 on Requirements for the Design and Operation of Abattoirs and Slaughterhouses:

The Animals (Prevention of Cruelty) Act 1957 (Cap.220), 

The Animal Diseases Act (Cap 218), 

The Cattle Traders Rules (Cap 153), 

The Hide and Skin Trade Rules, 

Other legal and policy documents include:

The National Environment Act 2019
The Employment Act, 2006

The Occupational Safety and Health Act, 2006

The Agriculture Sector Strategic Plan 2015/16 – 2019/20
4.0 DETAILED DESCRIPTIONS OF THE DESIGNS OF THE MSU.

In order to promote local content, build local capacities and lower production costs of the MSU, the descriptions given here below are for conversions of the already available long and short shipping containers for the purpose.  
4.1 Conversion of the 20ft Short Container

This is hereafter referred to as the Short MSU.

From the standard specifications and details of the sizes of available of short shipping containers, a suitable container with the following dimensions is recommended and used in the design of this facility:

Length: Inside 6.0m

Height: Inside 2.7m

Width: Inside 2.4m
Floor: Steel, with chequered design

Walls: Corrugated

4.1.1 Dimensions of the Short MSU

The US 734:2019 Standard requires that the minimum clearance for rails and equipment in dressing areas (for cattle dressing) from rail to floor shall be 3.4m. The inside height of the selected container is 2.7m. Therefore, the entire container roof shall be raised by 0.7m, and given a gentle pitched roof height so that the total height is 3.71m. The material used to raise the walls shall be of the same thickness as that of the walls of the container selected (for easy joining by welding). 

In order to hold the top inside rail to be able to withstand the carcass weights, and to give the MSU additional strength and rigidity of the raised roof, some steel reinforcements shall be made at all the four corners using square pipes which shall be welded on the existing corner pillars. Two pillars (square steel pipes of 100m and 2.5mm thick) shall be welded at half way of its length. 

In addition, and in order to fix the winch for lifting the carcass up to the dressing rail and its pulleys, steel U-channels shall be welded to the walls near the entrance, and running above the carcass dressing rail. There shall be same size beams welded onto these pillars at the top so as to hold the dressing rail. The dressing rail shall run below the top U channel, attached to it by a bolt and nut. 

Laminated plates which conform to international hygienic requirements for handling meat shall be fixed, in accordance with the US 734:2019 Standard, to cover the entire MSU walls and ceiling.
Details of the reinforcements, the roof and its trusses are given in Appendix 1.
4.1.2 Floor Plan of the Short MSU
The floor plan / layout of the Short MSU Facility is given in Figure 1 below. However, the detailed side and section elevations as well as the 3D views are given in Appendix 1.
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Fig. 1: Floor plan of the Short MSU positioned at the docking site
The description of different units / sections, use and operationalization of Short MSU is given hereunder. Detailed working drawings and 3D models are also given in Appendix 1.
Note, however, that the floor design is the same for the two options of the docking sites presented and described in Section 4.1.5 below. 
4.1.2.1 Slaughter Unit
This is the key, and most important, component of this facility.

In transportation, this unit shall be fully enclosed inside the facility as described below. When the facility is positioned at the docking site, its two-leaf doors shall be fully opened 180⁰ and locked in position as shown in Fig 1 above. This exposes the Slaughter Unit in its locked position inside the facility. 

After positioning the facility at the docking site, the Slaughter Unit shall be lifted (pivoted at the three bearings fixed on the floor of the unit) and rotated 90⁰ until its bottom side lays flat on the floor of the docking site. Appendix 1 shows this position in the front elevation. 
The Slaughter Unit, shaped as an open box, shall essentially be used to receive and confine the animal as it is being stunned and, immediately after, slaughtered. At one end, the unit has a semi-circular frame to receive and hold the animal’s neck during stunning and beheading, and directly below the neck is a box-shaped receptacle, fixed / welded to the unit, for collecting the blood. 
Once the animal enters this facility, it shall be constrained at its hind by either a sideways opening door or up and down sliding door or by metal pokes / ropes.

It should be noted that this unit shall be able to handle animals with horns as wide as 2.0meters apart / between them.

The docking site shall comprise of a permanently constructed and roofed enclosure (as explained in Section 4.1.3.2 below, and indicated in the 3D models in Appendix 1). Directly in front of the Slaughter Unit (in its operation opposition) and fixed on the wall of the enclosure is a wide window. This window shall have translucent glasses so that besides allowing light into the enclosure, the animal to be slaughtered shall not to be scared while being led into the Slaughter Unit. At the same time, people outside the Unit shall not be able to view the stunning and slaughter processes.
The long side of the Slaughter Unit nearest to the facility entrance shall be hinged at the top ends to enable it to be opened upwards. The purpose for this is that after beheading the animal, this side shall be opened upwards so as to enable the slaughtered animal to be lowered to a wheeled flaying rack paced beside the unit. The front and rear limbs shall be severed manually at this position. The carcass shall then be pushed further inside the facility through serrated plastic curtains.  

The Slaughter Unit shall have three lower base supports welded onto it, and which extend into the main body of the facility. At the extreme ends of these three supports, inside and fixed to the base of the facility are three roller bearings (one for each support) that will enable the unit to be swung and be folded into the facility (when not in use or when transporting the facility). Since this unit is heavy, a mechanical system (operated by either gears or pulley and winch system – both of which shall have locking mechanisms) shall be used to raise or open it into its operation position (outside the facility) and / or lower it into the transportation or to the not-in-use position (ie wholly inside the facility). This lockable mechanism for raising and lowering the unit shall mainly guard against possible accidents and injuries to persons. In addition, two simple (foot actuated lever mechanism for releasing and locking it) shall be installed at the bottom, inside the facility so that when the unit is fully lowered, it is also firmly locked in place.
Note that when fully opened and ready to admit animals for slaughter, the Slaughter Unit shall be locked at the base into position by strong locks fixed to the concreter floor. 

The Slaughter Unit shall be maintained and kept clean by washing with water when in both the operation as well as lowered position. Water hose pipes shall be extended to the Unit. The three roller bearings shall each have greasing nipples but also be protected so as not to be made wet by water.

[image: image3.png]1,600

900

[slaughter area

1
i Bearing
|
T
i

SN SHAFT 115y toorbass
N/
SIDE VIEW AND

DETAIL ATA





4.1.2.2 Skinning Section
This area shall measure 3.0m long (as indicated in Fig 1 above).
As mentioned above, the carcass (on its flaying rack) shall be pushed fully into this area after both front and rear limbs have been severed, and skinning shall commence. Most of the skinning shall be accomplished at this position and stage (except for the back side of the carcass). 
Using a manually operated winch and pulley system, the carcass shall be hooked by its rear limbs and slowly lifted up until it reaches the top carcass rail. Once in that position, the Butcher, climbing up a stepped ladder, shall hook the carcass on that rail, and another staff shall slowly release (by lowering the winch and pulley system) the hooks used to raise the carcass, ready to be used for the next carcass. 
The winch (capacity 750kg) shall be fixed on U-channel pillars (of cross section dimensions measuring 0.2m high, 0.08m wide, 0.075m thickness) welded on the MSU side walls. 
In the process of lifting the carcass, and after gaining good height position, skinning of the back of the carcass shall be completed. The skin so removed shall be delivered through the opening measuring 0.5m diameter on the facility created for the purpose, and received from outside the facility (as shown in Fig.1).
Evisceration shall then be done to remove the green offal from the carcass, and be received or placed directly onto a wheeled stainless steel trolley (because of their weight). These contents shall, in a similar manner, be received from outside the facility after they are delivered through an opening measuring 0.5m diameter (as shown in Fig 1). But the heart, lungs and kidneys shall be removed and hung on a hanger / set of hooks (which is positioned and fixed on the facility wall) for examination, after which these parts are also delivered outside through the opening created for the purpose (as in Fig. 1).
The openings through which the skin, green offal, heart and lungs are delivered shall have self-closing covers on the outside. In addition, each of these shall have lockable covers from the inside of the facility. These shall prevent pests (eg cats) from entering the facility. The sizes of these openings are shown in Fig.1.
The dressing rail shall be positioned in accordance with the US 734:2019 Standard i.e. 700m from the walls or pillars. There shall be a clearance of 0.30m between the carcass and the facility floor.

Directly below, and following the rail on which the carcass shall be hung and moved, the floor shall have grates to let blood which may still be dripping from the carcass be collected and properly disposed into the waste management units outside the facility. The rest of the floor in this section shall be of chequered aluminium or stainless steel metal (to reduce the risk of sliding).
This section shall have a knee operated stainless steel wash hand basin (size 40 x 20cm), and a steriliser (positioned as shown in Fig. 1 in compliance with the US 734: 2019 Standard). It shall also have a solar operated fan and a solar powered neon light (capacity 220lux). Two burglar-proofed windows opening to the outside (with sills fixed in accordance with the US 2019: 734 Standard) shall allow natural light into this section, and they shall have screens to prevent dust and flies from easily entering this section.
A solar powered knife sharpener (capacity 180Watts) shall be placed near the wash hand basin. Knives shall be sharpened here and then kept in the store. However, the technical staff shall always have pocket type hand sharpeners with them.

The Skinning Section shall have laminated panels fixed to cover the insides of the entire walls and ceiling in accordance with the US 734: 2019 Standards. These panels shall be insulated from the outside steel walls of the facility.

This section shall have water hoses appropriately extended and fixed to facilitate washing of the walls and floor. 

The end of this section shall be marked by another plastic serrated curtain.

4.1.2.3 Final Processing Section

This section shall also measure 3.0m long as indicated in Fig. 1.
Immediately the carcass is pushed into this area it shall be manually dissected / split into two using either a power driven splitting machine or a battery operated manual splitting machine or a saw. 

The split carcasses shall then be subjected to final inspection by a Veterinary Inspector. Thereafter, the split carcasses – whether condemned or certified – shall be pushed to the weighing sensor located on the rail and the final weight shall be displayed on the face of the digital weighing scale which is placed or hung from the ceiling.

The weighed condemned carcass shall be recorded (and where necessary the farmer / owner informed about it) and then delivered through an opening (shown in Fig. 1) to a special receptacle (conforming to the requirements of the US 734: 2019 Standard) placed outside the facility for proper disposal. This opening shall be lockable from inside and also a self-closing cover lid from outside to prevent pests from entering the facility.

The weighed certified meat, on the other hand, shall be stamped by the Meat Inspector as required by law and pushed towards the sliding door at the exit ready to be loaded into the Refrigerated Truck.

After removal of the certified meat from the rail and loading it into the Refrigerated Truck, the hooks shall be manually pushed back to the skinning area so as to be used for the next carcass. The rail shall be bent and lowered to a suitable height from the floor so as to facilitate this action of pushing the hooks back to the skinning area.  
The Final Processing Section shall also have a stainless steel wash hand basin. It shall, in addition, have a solar powered fan fixed at a height of 2.5m from the floor, and a solar powered neon light (capacity 540 lux because meat is inspected from here; this is a requirement under the US 734:2019 Standards). The fan shall be positioned as shown so that air is circulated and blown from inside to the outside of the facility.
Like the Skinning Section, the floor grates shall follow the rail as shown to enable blood that may still be dripping from the carcasses to be collected and led to the treatment unit. The rest of the floor in this section shall be of chequered aluminium or stainless steel material and having a gentle slope to the grates.
The top rail shall have a horizontal 90⁰ bend towards the exit door. The main purpose for this is to have a slightly longer rail to accommodate more carcasses (especially in case the production rates are high).

The top rail terminates at a 1.0m wide sliding door positioned so as to enable the certified and weighed meat to be transferred to the Refrigerated Truck.  
4.1.2.4 Site Facilities Required to Operate the Short MSU
The docking sites where the Short MSU shall be operated from shall be designed with precision to conform to national and international standards (particularly regarding meat hygiene), waste handling and management, environmental standards as well as safety and security matters.

Placement of these facilities shall also depend on several other factors including the size and topography of the available and selected site, locations of infrastructure (roads, water, and electricity), distance and location of surrounding residential houses, as well as the soils characteristics.

4.1.2.5 Docking Site

Appendix 1 gives two possibilities of the Docking Sites depending on whether or not the MSU shall be off-loaded from the loader used to transport it. The 3D Models in the same appendix explain this further. As stated earlier, the MSU floor plan remains the same but the major difference is in the mode of its transportation to the site.
For each of the two possibilities, a cost-benefit analysis has been made and presented in Section 4.1.7 below. However, estimated costs have been used in some instances as these shall largely depend on the topography and other factors at the different docking sites.
4.1.2.6 Enclosure for Slaughter Unit
An enclosure shall be constructed at each site, and is meant to conceal the stunning and slaughter processes so that they are not seen by outsiders. It shall be constructed with a wall of 150mm width (shown in black colour in Fig. 1). It shall have a sloping roof (sloping away from where the MSU shall be positioned) and the wall height shall be 3.5m at the lower end. 
There shall be a 1.0m wide door, opening to the outside but lockable from both inside and outside, which shall be used exclusively by the qualified personnel responsible for stunning and slaughtering the animals. As mentioned earlier, there shall be a burglar proofed window (with translucent glasses) fixed as shown in the 3D Models in Appendix 1.

The entire floor of this enclosure shall be of concrete material. It shall have gentle slope to direct the drainage of water used during washing of the enclosure, and leading the dirty water to waste handling facilities. 
At one end of the enclosure (from where the animal shall be led into the Slaughter Unit), there shall be an opening directly connecting to the guard used to bring the animal from the holding pen. The inner size of the opening shall not be more than 900mm wide (ie the same width of crushes for herding animals between lairages and the stunning area in accordance with the US 734:2019 Standard).

When the MSU is moved away from a site, the enclosure shall expose the other long side and also the opening through which the animal is made to enter the Slaughter Unit. Therefore, there shall be constructed at the two corners, and one in the middle, square concrete holes (size 750mm) where mild steel pipes shall be placed so as to hold metal plates that will fully cover the enclosure. This shall ensure that the enclosure is kept safe from invasion by pests (cats, dogs etc) when the MSU has been moved away from that site. 
There shall also be wire mesh fixed between the top of the wall and the roof. This shall serve for additional aeration but also prevent birds and other flying objects from entering the enclosure.
4.1.2.7 Lairages and Holding Pens
The design of lairages and holding pens shall conform to the specifications given in the US 734:2019 Standard, the guiding condition being that these shall be able to hold the number of animals equal to at least one day’s throughput. In this assignment, the MSU facility is designed to handle up to 40 cattle per day.

An estimated cost of constructing the lairages and holding, and the cost of providing other facilities (eg for hoses for supplying water for the animals and for cleaning the area) has been provided.
4.1.2.8 Water Quality and Supply
US 734: 2019 provides that water shall be under pressure and shall conform to US EAS 12, and that water points shall be provided with cold water, water at 40⁰C and equipped with hose pipes for sanitizing all areas of the facility.
Besides, there shall be sufficient and good quality for animals in the holding pens and lairages. 

Therefore, a 10,000litre capacity plastic water tank shall be provided at site. It shall be hoisted to a height of 15m.

Water may be supplied by the National Water and Sewerage Corporation grid. However, there shall be need to sink and have an independent water borehole at site to ensure that there is constant availability of water at all times. A power operated submersible water pump shall be used to pump water from this borehole to the storage tank.
Currently, all District Water Officers in the country are equipped with simple water quality testing kit. They shall be contacted to regularly test water quality at every site and, where necessary, give technical advice as to what may be required to be done to ensure that the water available is of the required high quality. 
However, no provision has been made for rain water harvesting.

4.1.2.9 Solar Power Unit

A solar system has been designed for the facility to run the fans, facility neon lights, and security lights. Design details are given in Appendix 6.
Since the overall height of the MSU (3.71m) and the restriction that the legal height of a bridge built over a road in Uganda is at least 5.2m, it shall not be possible to install the solar unit atop the MSU. Therefore, every docking site shall have its own installation of a solar unit. The system shall have a converter (to convert direct current to alternating current) so as to enable use of solar power, generator power as well as electricity supplies by UMEME. 

Where there is electricity supply from the national grid (UMEME grid), this shall be extended to the site to provide the needed power during both day and night (for security reasons). A budget for this has been provided.

The system shall have a Solar hart 100lt water tank connected to it, and water shall be heated to 85⁰C by the solar unit and supplied to the facility.

However, a small stand by diesel generator which shall be housed in the facility office shall be provided at each site to provide the needed power for the fans and lights when the solar unit fails or is unable to supply the desired power. Besides, the generator shall power the security lights tor the entire site even when the MSU is moved away from that site.
4.1.2.10 Site Offices, Change Rooms and Toilets
Simple permanent offices shall be constructed and furnished at every site. The building housing offices shall also have a changing room, store for keeping all equipment and tools to be used at the facility, and Personal Protective Equipment (PPE). There shall also be a wash room (toilet and shower) for staff. A simple plan layout, and the cost of constructing, the office building has been provided. Technical details are given in Appendix 2. 
The location of this building shall be according to the US 734:2019 Standards.

A First Aid kit shall also be provided in this building.  In addition, a 7.5kg Class A fire extinguisher shall be placed in the office, at a height of 1.5m from the floor.

 A two-stance (for different gender) Ventilated Improved Pit (VIP) latrine shall also be provided, and appropriately located, for use in case of failure to supply water but also to cater for other staff and visitors since the facility may attract attention from the public who may wish to visit it and learn lessons on modern, hygienic handling of slaughter facilities.
4.1.2.11 Fencing and Security Facilities

The entire site shall be wholly fenced with chain link supported by concrete poles. The size and topography of the site shall determine the length of the chain link required, and the number of poles needed. An estimate of the costs of putting up the fence at each site has been made.
Security lights (one at the main gate and four conveniently positioned along the site fence) shall be placed to cover the entire site.
4.1.2.12 Waste Management and Disposals

Different wastes shall be generated from the site. Therefore, different facilities for waste management shall be provided – all of which shall comply to the US 734:2019 Standards as well as the National Environment Act 2019.
An approved theft and leak proof container with tight fitting lids shall be provided (US 734:2019) for handling condemned carcass. A standard incinerator shall also be constructed at each site to dispose of such condemned meat.

The blood collected in containers directly at the Slaughter Unit shall be handled by qualified staff, with high hygienic standards and safely moved for sale or processing outside the facility. It may also be handled, as provided for in the US 734:2019, in such a way as to prevent generating offensive odours.
The skin shall be collected and disposed of from the facility (ie it shall not be processed further at the site).
The construction of drainage facilities, and positioning of the MSU shall all comply with the US 734:2019 Standard. Three stage digesters shall be constructed at appropriate locations according to the size and topography of the site. An estimate of the cost of constructing the waste management units has been provided.
4.1.2.13 Staffing Requirements
For the Short MSU, the following ten staff shall be required, on full time terms, to operationalise the MSU:

i) MSU Facility Supervisor – a Veterinary Officer, with vast experience in animal welfare matters, meat inspection, and knowledge of operating a movable slaughter facility.
ii) Three Technical Officers, namely:

· Officer in charge of the lairage
· Two butchers
iii) Two Drivers – one for the service van and the other for the truck to move the MSU.
iv) Two Security Officers – on full time, and with accommodation on site.
v) Two Cleaners / Support staff
Non-technical staff shall be hired from local communities.

However, there may be need for other specialised services (eg for electro-mechanical services (for water pump, solar system, generator etc), water quality testing, environment standards compliance etc. These shall be sourced as and when the need arises. Preference shall be to use existing public officers serving in the localities where the facility is located. Such staff shall be catered for from the monthly grant provided.  
4.1.2.14 Transportation of the MSU

The Short MSU shall be moved from place to place using a low bed platform loader. Generally, platform trailers are also designed for transporting materials that must be loaded/unloaded from the top or side of the trailer.
The designed platform loader shall be fabricated locally. Three options are presented, and details given in the different elevations as well as the 3D Models in Appendix 1:

a) Using a low platform loader, with an integral a 5.0ton capacity crane to be used to load the MSU onto, and off-load it from, the docking site.
The MSU shall have provisions for drainage of blood and waste water welded under its floor. Therefore, the bed shall have four supports to hold the MSU firmly fixed onto it while, at the same time, protecting the drainage units that shall be fixed to the bottom of the facility. These MSU drainage facilities shall also align and dock to those constructed at the docking site to direct these wastes to the digesters and / or disposal sites. 
The low loader height shall not exceed 1.2m because as stated earlier, the shortest bridge height in Uganda is shall not be less than 5.2m. The overall height of the MSU is 3.71m. 
The loader shall have one rear axle – and therefore four tyres – and shall have a spring mechanism (as opposed to the relatively cheaper air-bag system). It shall have standard / conventional locks for containers.
Once the MSU has been offloaded and positioned ready to be used at site, the entire loader need not remain at that site. It may either be hired out (so as to generate income for management) or used for other purposes. This shall depend on the adopted management style or policy. Otherwise, the loader may simply be kept parked and un-utilised within the site until the MSU shall be moved to the next site. The cost of a new 5-ton crane alone, about USD 13,160, has been used in the cost benefit analysis.
b) Using a low platform loader as in (a) above but without the 5-ton crane. 
In this option, the cost of hiring a crane from Kampala (or nearby cities) to move to and load / offload the unit at the three different sites is explored. An average cost of USD 395 per day has been used for hiring the crane.
c) Using a low platform loader on which the MSU is permanently fixed.

This option is the same as that described in (a) above but eliminates the need for a 5-ton crane fixed on the loader. 
However, it introduces the need for four jacks required at each of the four corners of the platform to raise the entire facility so that as the MSU remains placed on the loader, it does not remain pressing the tyres to the ground for the entire duration it shall remain at that site. In this design, mechanical (as opposed to hydraulic) jacks are recommended, each costing USD 526 (bringing the total to USD 2,104). 
 (Please note that the 3D pictures given in Appendix 1 do not show the exact shape of the recommended low bed platform loader)

4.1.3 Cost of Operationalising the Short MSU
Appendix 3 gives detailed costing of the Short MSU.
The total fixed costs amount to USD 216,110 (exchange rate used is $1 to 3,800/=) 
However, it should be noted that this cost:

a) Includes purchase of a Double Cabin service van (estimated to cost $ 55,000).
b) Does not include the cost of purchase of the land where the MSU shall be operated from.

c) Does not include the cost of the Refrigerated Truck. However, it is strongly recommended that the Refrigerated Truck should be partitioned so as to be able to transport both the meat and offal.
d) Does not include the cost of the truck head that shall be used to transport or pull the low bed loader on which the MSU shall be placed. This is because the low bed loader recommended shall be multi-purpose such that it may be towed by different models of truck head. 
e) Includes the cost of sinking a stand-by conventional water borehole.
f) Does not include a contingency. However, an amount equal to 10% of the total cost is recommended as a contingency.
The cost of operationalising the MSU shall also depend on the management style adopted. A decision needs to be made whether or not the cost of movement of the MSU shall be borne fully by management or this shall be shared (either fully or partially) with farmers who shall provide the animals for slaughter. In this assignment, this cost has not been included in the analysis because it is recommended that it should be fully borne by Government or management (ie it should not be transferred to, or even shared with, the farmers).
4.1.4 Cost Benefit Analysis of the Short MSU
Cost - Benefit Analysis (CBA) is a systematic process of verifying that over the lifetime the MSU project investment, the monetary benefits are higher than the costs. 

The purpose of undertaking the CBA is two-fold: 

i) To determine whether the MSU will make sound investment sense (justification/feasibility); and;

ii)  To provide a basis for comparing the MSU project expected outcomes.

Cost captures the value or amount of financial resources associated with the MSU project from the start-up to completion phase. The total costs comprise both capital and recurrent expenditures.

Benefits, on the other hand, refer to all the tangible and intangible positive outcomes and value enjoyed by stakeholders associated with the MSU project. The stakeholders include: i) the primary beneficiaries (livestock farmers, butchers, livestock traders, cooperative society, etc.); ii) secondary beneficiaries include meat processors, Hides and skins, foot and wear industry; iii) tertiary beneficiaries include MAAIF and associated agencies and development partners supporting livestock production and industry.
During the cost-benefits analysis, an attempt is undertaken to compare the total MSU project expected costs against the total expected benefits, to ascertain whether the benefits outweigh the costs.

An endeavour to measure and quantify the positive or negative consequences of the MSU project activities, outputs and outcomes has been carried out. These include:

· Cost of each specified activity/interventions (human, material, financial)

· Savings associated with the activity/intervention e. g. cold storage, water supply, power supply, sanitation, waste disposal, etc.

· Earnings arising from the activity/intervention such as life skills acquired by staff, salaries for technical staff, wages to casual labourers

· Economic benefits arising from MSU project in the communities, income generating initiatives, etc.

· Other socio-economic benefits.

In addition, an attempted to establish Value for money (VfM) by assessing the degree of economy, efficiency and effectiveness of the MSU model compared to the existing slaughter house approaches. VfM will need to be assessed from the point of view of the different key stakeholders including MAAIF management and staff; beneficiaries and other key informants.
Undertaking the Cost Benefits Analysis

The common steps used in undertaking the CBA are:

1. Establish financial cash flows of the MSU project in constant prices for the lifespan of the investment;

2. Discount the cash flows and establish the Net Present Value (NPV) of the MSU project. Since this project is being initiated by the Government through MAAIF to benefit the Ugandan livestock industry, there is no negative cash flow at the start of the project. This makes the calculation of the NPV not relevant. 

3. Perform a sensitivity analysis on the main profitability factors of the project.

To construct the CBA for the MSU project, the lifespan of the MSU investment has been taken to be 5 (five) years. The calculation of costs and benefits is to be based on the reported incomes and expenditures of the existing stationary abattoirs both in the urban and rural areas in terms of animal throughput for profitability comparison purposes.

The source of revenue is based on slaughtering fees. The two critical parameters are the number of animals slaughtered per day and the slaughtering fee per animal. The CBA assumes a moderate increase in number of animals per year. There may be possibilities to diversify the income into other products, but under CBA these are not taken into account.

The MSU cost centres have been developed aligned to the existing stationary abattoir owned by both government and private operators. The expenditure budget lines are to be standardised as a basis for the calculation of outflows. Calculations are based on price levels of 2019 which were used as constant prices from then onwards, whereby a modest increase in salaries and costs is foreseen, related to the increasing number of animals to be processed by the facility. The following provide some details of the underlying calculations for the expenditure budget lines.

· Staff is based on staff number to be employed; other allowance for staff like insurance workman compensation, health insurance, NSSF, bonuses included;

· Sundries including all administration costs, disinfectants, soaps, gear, clothing and other daily consumables;

· Power/fuel expenditure based on the use of generator/hydro/solar systems. An increase in fuel prices of say 7% per year may be incorporated in the analysis;

· Transportation costs including running costs of the unit, other vehicles, motorcycles and transport refunds to workers;

· Maintenance and repair costs, set at the start 1% per year of the infrastructure’s value (and to increase to, say, 1.5% later in the operational period) may also be applied;

· Communication costs including marketing, airtime, and internet costs;

· Cost for 2 or 3 stakeholder meetings per year and some funds for staff training are included;

On the basis of the above expenditures budget lines, three scenarios are presented in the tables on the next pages, based on the differences in growth of animal throughput and increase in slaughtering fees. 

1. Establish the target for a gross operating profit;
2. Project the growth in animal throughput; 
3. Adjust the slaughtering fee to arrive at the targeted gross operating profit.

The three (low growth, average growth, and high animal) scenarios show how the operating profit can be carefully managed by adjusting the slaughtering fee.
The High Throughput Scenario.
This scenario is presented her only to provide for possibilities in augmenting incomes from operating the MSU.

The high animal scenario starts with the daily throughput placed at 25 cattle per day as well as 25 goats per day, but with similar growth rates over the project period of five years.

For this scenario over time some additional staff may be needed but has not been included here.

All consumable expenditures grow commensurate with the increased animal throughput may also be added.

Note, however that the capital cost of the trailer head and that of purchase of the land where the MSU shall operate from have both not been included. 

More importantly, the number of days of slaughter per week was set at 4days per week ie a total of 208 days per year. However, an allowance of two days has been set for each movement of the MSU from one site to another (thus making the number of days needed per year for movement of the MSU to three different sites to 6 days). Therefore, the net available days for slaughter shall be 202 days per year. 
	SHORT MSU (SHEEP/GOATS)

	Revenue
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Number of cattle per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Slaughtering fee per head
	                  15,000 
	                   15,900 
	                     16,854 
	                  17,865 
	                    18,937 
	0.06

	Income from slaughtering cattle P/Y
	       136,875,000 
	        147,989,250 
	           166,096,170 
	        182,582,753 
	          200,449,779 
	 

	Number of Goats/sheep per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Slaughtering fee per head
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Income from Goats/Sheep P/Y
	          68,437,500 
	           73,994,625 
	             83,048,085 
	          91,291,376 
	          100,224,890 
	 

	Number of cattle Offals per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cattle offals per cattle
	               150,000 
	                159,000 
	                   168,540 
	                178,652 
	                  189,372 
	0.06

	Income from sale of cattle offals
	    1,368,750,000 
	     1,479,892,500 
	        1,660,961,700 
	    1,825,827,528 
	      2,004,497,793 
	 

	Number of goat/sheep Offals per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of sheep/sheep offals per animal
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Income from sale of goats/sheep offals
	          68,437,500 
	           73,994,625 
	             83,048,085 
	          91,291,376 
	          100,224,890 
	 

	Number of cattle hides per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cattle head & hide per cattle
	                  18,000 
	                   19,080 
	                     20,225 
	                  21,438 
	                    22,725 
	0.06

	Income from sale of cattle head & hide
	       164,250,000 
	        177,587,100 
	           199,315,404 
	        219,099,303 
	          240,539,735 
	 

	Number of goat/sheep head & skin per day
	                          40 
	                           41 
	                             42 
	                          43 
	                            44 
	0.02

	Cost of sheep/sheep head & skin per animal
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Income from sale of goats/sheep heads & skins
	       109,500,000 
	        118,391,400 
	           128,004,782 
	        140,197,471 
	          152,065,350 
	 

	 
	 
	 
	 
	 
	 
	 

	Gross Revenue
	    1,916,250,000 
	     2,071,849,500 
	        2,320,474,226 
	    2,550,289,808 
	      2,798,002,437 
	 

	 
	 
	 
	 
	 
	 
	 

	Expenditure
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Staff Salary (Month)
	 
	 
	 
	 
	 
	5%

	MSU Facility Supervisor 
	            2,000,000 
	             2,100,000 
	                2,205,000 
	            2,315,250 
	              2,431,013 
	0.05

	Meat Inspector 
	            1,800,000 
	             1,890,000 
	                1,984,500 
	            2,083,725 
	              2,187,911 
	0.05

	Officer in charge of the lairage 
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Butchers (2)
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Drivers (2)
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Security Officers (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Cleaners / Support staff (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Annual Staff Salary Bill
	          80,400,000 
	           84,420,000 
	             88,641,000 
	          93,073,050 
	            97,726,703 
	 

	Staff Insurance, medical and NSSF expenses
	           8,040,000 
	            8,442,000 
	               8,864,100 
	            9,307,305 
	              9,772,670 
	0.1

	Total Staff costs
	         88,440,000 
	          92,862,000 
	             97,505,100 
	       102,380,355 
	         107,499,373 
	 

	 Office Consumables 
	         12,000,000 
	          12,600,000 
	             13,230,000 
	         13,891,500 
	           14,586,075 
	0.05

	 Transport/Fuel expenses 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 Maintainance & Repair 
	         24,000,000 
	          26,400,000 
	             29,040,000 
	         31,944,000 
	           35,138,400 
	0.1

	 Communications costs 
	           1,200,000 
	            1,260,000 
	               1,323,000 
	            1,389,150 
	              1,458,608 
	0.05

	 Other miscellaneous expenses (meetings, trainings, etc) 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 
	 
	 
	 
	 
	 
	 

	 Total Expenses 
	       173,640,000 
	        183,522,000 
	          194,018,100 
	       205,171,005 
	         217,026,755 
	 

	 
	 
	 
	 
	 
	 
	 

	 Capital (Investment) Costs 
	       821,218,000 
	0
	0
	0
	0
	 

	 Total Expenditure 
	       994,858,000 
	        183,522,000 
	          194,018,100 
	       205,171,005 
	         217,026,755 
	 

	 
	 
	 
	 
	 
	 
	 

	 Gross Operating Profit 
	       921,392,000 
	    1,888,327,500 
	       2,126,456,126 
	   2,345,118,803 
	     2,580,975,682 
	 

	
	
	
	
	
	
	

	
	
	Capital Costs
	 
	

	
	
	Short MSU
	 
	216,110
	 
	

	
	
	 
	         
	

	
	
	Long MSU
	 
	226,012
	 
	

	
	
	 
	 
	 
	         858,845,600 
	

	
	
	
	
	
	
	




	SHORT MSU(NO SHEEP/GOATS)

	Revenue
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Number of cattle per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Slaughtering fee per head
	                  15,000 
	                   15,900 
	                     16,854 
	                  17,865 
	                    18,937 
	0.06

	Income from slaughtering cattle P/Y
	          75,750,000 
	           81,900,900 
	             91,921,716 
	        101,045,797 
	          110,933,850 
	 

	Slaughtering fee per head
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Number of cattle Offals per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cattle offals per cattle
	               150,000 
	                159,000 
	                   168,540 
	                178,652 
	                  189,372 
	0.06

	Income from sale of cattle offals
	       757,500,000 
	        819,009,000 
	           919,217,160 
	    1,010,457,974 
	      1,109,338,505 
	 

	Number of cattle hides per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cattle head & hide per cattle
	                  18,000 
	                   19,080 
	                     20,225 
	                  21,438 
	                    22,725 
	0.06

	Income from sale of cattle head & hide
	          90,900,000 
	           98,281,080 
	           110,306,059 
	        121,254,957 
	          133,120,621 
	 

	 
	 
	 
	 
	 
	 
	 

	Gross Revenue
	       924,150,000 
	        999,190,980 
	        1,121,444,935 
	    1,232,758,729 
	      1,353,392,976 
	 

	 
	 
	 
	 
	 
	 
	 

	Expenditure
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Staff Salary (Month)
	 
	 
	 
	 
	 
	5%

	MSU Facility Supervisor 
	            2,000,000 
	             2,100,000 
	                2,205,000 
	            2,315,250 
	              2,431,013 
	0.05

	Meat Inspector 
	            1,800,000 
	             1,890,000 
	                1,984,500 
	            2,083,725 
	              2,187,911 
	0.05

	Officer in charge of the lairage 
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Butchers (2)
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Drivers (2)
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Security Officers (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Cleaners / Support staff (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Annual Staff Salary Bill
	          80,400,000 
	           84,420,000 
	             88,641,000 
	          93,073,050 
	            97,726,703 
	 

	Staff Insurance, medical and NSSF expenses
	           8,040,000 
	            8,442,000 
	               8,864,100 
	            9,307,305 
	              9,772,670 
	0.1

	Total Staff costs
	         88,440,000 
	          92,862,000 
	             97,505,100 
	       102,380,355 
	         107,499,373 
	 

	 Office Consumables 
	         12,000,000 
	          12,600,000 
	             13,230,000 
	         13,891,500 
	           14,586,075 
	0.05

	 Transport/Fuel expenses 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 Maintainance & Repair 
	         24,000,000 
	          26,400,000 
	             29,040,000 
	         31,944,000 
	           35,138,400 
	0.1

	 Communications costs 
	           1,200,000 
	            1,260,000 
	               1,323,000 
	            1,389,150 
	              1,458,608 
	0.05

	 Other miscellaneous expenses (meetings, trainings, etc) 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 
	 
	 
	 
	 
	 
	 

	 Total Expenses 
	       173,640,000 
	        183,522,000 
	          194,018,100 
	       205,171,005 
	         217,026,755 
	 

	 
	 
	 
	 
	 
	 
	 

	 Capital (Investment) Costs 
	   1,074,875,600 
	0
	0
	0
	0
	 

	 Total Expenditure 
	   1,248,515,600 
	        183,522,000 
	          194,018,100 
	       205,171,005 
	         217,026,755 
	 

	 
	 
	 
	 
	 
	 
	 

	 Gross Operating Profit 
	-     324,365,600 
	        815,668,980 
	          927,426,835 
	   1,027,587,724 
	     1,136,366,221 
	 

	
	
	
	
	
	
	

	
	Capital Costs
	 
	 
	 
	
	

	
	Short MSU
	 
	272,690
	 
	
	

	
	 
	 
	 
	   1,036,222,000 
	
	

	
	Long MSU
	 
	282,862
	 
	
	

	
	 
	 
	 
	   1,074,875,600 
	
	





The Approved Design Scenario.
This scenario starts in 2019 with an average of 25 cows only. The annual growth set at as indicated in the table below, together with gross operating profit over the five years. 
Staff levels are kept at a minimum, and operational costs are also indicated.

The CBA for this growth scenario should show that the MSU operation shall become profitable in the year 2020.

In this scenario, the MSU shall be used exclusively to slaughter cattle only. 
However, the capital costs for purchase of the trailer head ($50,000) and land (at Government rate of UGX 5,000,000/= per acre) have both been included.

The CBA model developed below has used 5 (five) acres of land purchased for analysis (i.e a total of UGX 25,000,000/= or $ 6,580 for the five acres). The reasons for this size of land are:

· After slaughter at one site, the MSU shall be moved to another site. But farmers at the first site may still bring their animals for slaughter, and these animals need to be kept at site until such a time that the MSU is available again. This requires that some pasture is planted for these animals to graze.

· There may be unavoidable delays that may occasion the delay for the MSU to be availed at a particular site or the delay for a Refrigerated Truck to go and pick the processed meat. Again this calls for availability of some pasture – hence sufficient land for the purpose.

· Animals brought for slaughter shall be handled very well and according to the required standards. This shall require that the said animals are properly confined and looked after – hence the need for large pieces of land. 
Here again the number of slaughter days per year shall be 202 days.
4.2 Conversion of a 40ft Long Container.

This is referred to hereafter as the Long MSU.

From standard specifications and details of the sizes of available long shipping containers, a suitable container with the following dimensions is recommended and used in the design of this facility:

Length: Inside 12.0m

Height: Inside 2.7m

Width: Inside 2.4m

Floor: Steel, with chequered design

Walls: Corrugated

For this container, it is recommended that the maximum spread load shall not exceed 3tons per running meter length. This shall be taken into account in the design process.

In this assignment, two design options have been presented, namely:

a) The Long MSU which shall have three major Sections (Technical Preparation Office, Carcass Processing Area, and the Cold Room Section), and
b) The Long MSU which shall have two major sections, the Carcass Processing Area, and the Meat Storage Cold Room.

Besides, two options for transporting the Long MSU are also provided in Appendix 4 and analysed in Section 4.2.6 below.
4.2.1 Dimensions of the Long MSU

Like the Short MSU, the US 734:2019 Standard requires that the minimum clearance for rails and equipment in dressing areas (for cattle dressing) from rail to floor shall be 3.4m. The inside height of the selected container is 2.7m. Therefore, the entire container roof shall also be raised by 0.7m at the walls, and given a gentle pitched roof height so that the overall height is 3.71m. 
The mild steel plate to be used in raising the side walls of the MSU shall be of the same thickness as that of the walls of the container selected (for easy joining by welding). 

In order to firmly hold the top rail so as to be able to withstand the carcass weights, and to give the MSU additional strength and rigidity of the raised roof, some steel reinforcements shall be made at all the four corners using square pipes which shall be welded on the existing corner pillars. Three additional pairs of pillars (square steel pipes of 100m and 2.5mm thick) shall be placed at points partitioning the Sections, and one pair placed half way the length of the cold room. Details are indicated in the drawings in Appendix 4. 

In addition, and in order to fix the winch for lifting the carcass up to the dressing rail and its pulleys, steel U-channels shall be welded to the walls in the middle Section, and running above the carcass dressing rail. Laminated plates which conform to international hygienic requirements for handling meat shall be fixed, in accordance with the US 734:2019 Standard, to cover the entire MSU walls at the inside and ceiling.
4.2.2 Floor Plan of the Long MSU with Three Sections
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Fig2: Floor Plan of the Long MSU (the option of being off-loaded at the docking site)
This MSU design option shall have three main sections, namely the Technical Preparation Office, Dressing Area, and the Chilling Room – all described in details hereunder:

4.2.2.1 Technical Preparation Office
This office shall measure 2.0m in length, and shall be accessed from outside through a single leaf, steel door measuring 0.75m wide and 2.7m high (ie the height of the original container). It shall have, inside it, a store measuring 1.2m wide by 1.2m long and 2.7m high to keep MSU items (gloves, footwear, chemicals for sterilisation, overcoats etc); a lockable, single leaf steel door 0.6m wide and 2.1m high shall be used to enter this store.

A stainless steel wash-hand basin, measuring 0.4m by 0.25m, and a standard first aid kit box positioned as shown. 

A solar powered knife sharpener (capacity 180Watts) shall be placed near the wash hand basin. Knives shall be sharpened here and then kept in the store. However, the Meat Inspector shall always have a pocket type hand sharpener with him / her.

The rest of the space shall be used as an office with an office table (with lockable drawers for keeping records), an office chair and three visitors’ chairs.

A lockable, single leaf steel door (0.6m wide and 2.7m high) opening to the inside of the office shall be fixed to a permanent steel wall partitioning this office area from the Dressing Area. This door shall be self-closing and shall only be used by technical staff because only approved personnel shall be allowed access to the slaughterhouse/abattoir (US 734 Standard). There shall also be a serrated, plastic curtain covering the width of this door to minimize air and dust coming from outside through the office and entering the Dressing Area.

A 7.5kg Class A fire extinguisher shall be placed in the office, at a height of 1.5m from the floor.

Due to limited space, this office shall also be used to handle all records of the MSU including the final sales and products and other correspondences. It may also be used for simple consultations, information sharing and problem resolutions with stakeholders.

4.2.2.2 Dressing area
This area shall be of 4.0m length with the following facilities:

There shall be a double-leaf steel door 1.2m wide and 2.7m high, opening to the outside of the MSU, through which the beheaded animal shall be moved into the MSU. This door shall also have 2.75m high serrated translucent plastic curtain fixed from inside, running from top to bottom – with the bottom flushing with the facility floor. This door shall also be self-closing.

The animal shall be stunned and slaughtered from outside the MSU while inside a special cage (designed to restrict the animal from side, back, front and neck movement while being stunned and slaughtered), and blood collected through a receptacle placed below the neck. The beheaded animal shall then be gently lowered onto a skinning cradle (which was placed beside it while being stunned and slaughtered), then be pushed inside the MSU through the double leaf door (the beheaded animal facing up, lying with the hind

limbs last). The skinning cradle shall measure about 2.0 m long and 0.75m wide and made out of stainless steel pipes, with swinging and lockable rollers.

Skinning of the animal shall then commence as soon as it is inside the MSU, and most of it accomplished from here (except the back side).

It is a requirement that the top dressing rail shall be located 0.7m from the wall of the MSU, and 3.4m height from its floor (US 734:2019 Standards), and it shall run straight through the length of MSU from the steel wall separating the Technical Preparation Office from the Dressing Area right, and straight through into the Chilling Room.
Directly opposite the double leaf door entrance to the MSU (through which the beheaded animal was pushed into it) and on the wall of the MSU shall be located a winch with a first pulley at the top. There shall be a second pulley directly above the skinning cradle on which the beheaded animal is lying. A wire rope at the end of which (above the skinning cradle) shall be a short steel bar with two short steel wire ropes shall run over the second pulley to the first pulley (near the wall) and down to the winch. The winch shall be located 1.2m from the floor and shall be operated manually to lift the carcass up from skinning cradle using the hind limbs up to the level of the hooks hanging from the dressing rail. The Meat Inspector shall then use a short stepped platform, climb it so as to reach the dressing rail hooks, and hook the carcass through the hind limbs’ tendons. The steel rope over the second pulley shall be relaxed using the winch so that it (the wire rope with steel bar) can be released from the carcass thereby transferring, gently, the entire carcass to the dressing rail.

The short, stepped platform shall be kept in the store (in the Technical and Preparation Office) when the MSU is being moved from one place to another.

The winch shall be designed to have the capacity to lift up to 750kg at a time. It shall be fixed on a hot rolled U-channel pillar (of cross section dimensions measuring 0.2m high, 0.08m wide, 0.075m thickness) welded to the MSU wall, about 3.25m from the front end of the MSU. There shall be same size beams welded onto these pillars at the top so as to hold the dressing rail. The dressing rail shall run below the top U channel, attached to it by a bolt and nut. 

With the carcass now hooked to the dressing rail, skinning of the back side can be completed (although it could also be done when the carcass was being lifted using the wire rope). The skin shall be pushed through an opening, measuring 0.5m diameter created on the wall to an outside receptacle for appropriate handling. This opening shall have self-swinging closing cover (from outside) and shall be closed from inside at the of the day’s operations, after cleaning it, to stop other animals (eg cats), flies and dust from entering the MSU.

The carcass shall then be pushed manually to the middle of the dressing area. Here, evisceration shall start. The offal shall be removed and through an opening, measuring 0.3m diameter) on a wall (behind the operator) pushed to a receptacle placed outside the MSU to receive it. Again, this hole shall be closed at the end of the day’s operations to stop cats, flies and dust from entering the MSU but shall also have a self-swinging closing cover from outside.

There shall be a metal bar, measuring 0.45m with three hooks welded to it and fixed on the wall of the Dressing Area near the wash hand basin. This shall be used to hang the red offal (heart, lungs, kidney) for inspection. Care shall, however, be taken to ensure that the red offal does not touch the wall of the MSU. The certified red offal may be sent to the chilling room.

The carcass shall then be split in the middle using a portable, reciprocating battery powered hand saw (or manually by use of an axe or hand saw). The reciprocating saw shall have a long chain attached to it and fixed to the MSU wall (to prevent theft / loss). The split carcasses shall then be moved towards the entrance to the Chilling Room where they shall be subjected to final inspection, then weighed. 

Any condemned carcass from this final inspection, shall immediately be pushed through another opening, measuring 1.0m square) to a specialised receptacle placed outside the MSU to receive it, and appropriately handled according to veterinary regulations and standards as condemned meat. Again this opening shall be cleaned and closed (from inside and outside) to avoid pests and dust from entering the MSU.

Carcasses which are certified shall be moved to a particular position of the dressing rail which has been cut to allow for the carcass to be weighed. The reading shall be displayed on the digital unit screen placed or clamped nearby the dressing rail. Particular attention shall be directed in ensuring that the weight of the hooks should be netted from the reading of the digital weighing scale. 

The carcass shall then be stamped in accordance with the legal requirements and pushed, through the 1.0m wide sliding door, into the Chilling Room.

A knee operated wash hand basin (stainless steel measuring 0.4m by 0.24m), to provide water at a temperature not less than 40⁰C (US 734 Standard) shall be positioned at one corner. Close (or attached) to it shall be a steriliser (standard specifications); sterilisation shall be by use of appropriate chemicals. 

Water heated to 85⁰C shall be made available through appropriate piping system.

Hand wash-basins shall be readily accessible and be placed within 3m of workstations in rooms and areas where meat is handled (US 734:2019 Standard). Similarly, sterilizers shall be readily accessible and shall be placed on dressing platforms and within 3 m of workstations, adjacent to hand wash-basins in rooms and areas where meat is handled (US 734:2019 Standard).

Two windows, measuring 0.75m wide by 0.4m high, shall be positioned 1.8m from the floor to facilitate air circulation inside the MSU and also provide additional natural lighting inside it. They shall be opened from outside, and have protective screens (against flies and dust), and shall have burglar proofing installed inside them. They shall be light coloured, corrosion resistant frames and glazed, and shall have window sills that slope at 45⁰ (US 734:2019 Standard).

Two small solar powered rotating fans shall be installed - one on the wall separating the Dressing Area from the Chilling Room, and the other on the wall separating the Technical Preparation Office from the Dressing area, each at a height of 2.5m from the floor and midway the walls widths.

Two solar powered neon lights of intensity 220lux (US 734:2019 Standard) shall be installed on the ceiling.

Detailed design of the solar system is given in the appendix.
The floor of the MSU shall be covered with chequered aluminium plate (to avoid slipping) and shall have a slope of 1:60 towards the drainage points or channels (US 734 Standard). Drainage channels shall be smooth and washable.

Interior wall surfaces, pillars and partitions shall be smooth, light coloured and washable and shall be rounded at floor to wall, as well as wall to wall, junctions with a minimum radius of 50mm (US 734 Standard).

A sliding door, measuring 1.0m wide, shall be provided through which the certified carcasses shall be pushed into the Chilling Room. This door shall have a groove at its top part, measuring 0.5m, which shall be designed to slide up and down (to allow the entire door to be slid sideways to open for the carcass to be pushed inside the Chilling Room). That top part groove of the sliding door shall be shaped so as to mesh firmly with the dressing rail when the door is closed and it (the part) is pushed up (so as to keep the Chilling Room temperature controlled. 
4.2.2.3 The Slaughter Unit

This is the key, and most important, component of this facility.

In transportation, this steel unit (measuring 1.0m wide, 2.0m long and 2.0m high) shall be fully enclosed, and locked into the transportation mode inside the MSU. The floor locks shall be foot operated.

When the facility is positioned at site, its two-leaf doors shall each be opened 90⁰ and locked in position as shown in Fig 2. This exposes the Slaughter Unit in its locked position inside the facility. The floor locks shall then be released, so as to enable the Unit to be pushed outside to the slaughter area which has an enclosure around it. When it is pushed outside the facility, it shall again be moved (to the left position, directly aligning with the race through which the animal to be slaughtered shall be led into it) and then firmly locked into position ready to withstand the stunning process.

This unit, shaped as an open box, shall essentially be used to receive and confine the animal as it is being stunned and, soon after, slaughtered. At one end, the unit has a shape to receive and hold the animal’s neck during stunning and beheading, and directly below the neck is a receptacle, fixed / welded to the unit, for collecting the blood. 

Once the animal enters this facility, it shall be constrained at its hind by either a sideways opening door or up and down sliding door or by metal pokes / ropes.

It should be noted that this unit shall be able to handle animals with horns as wide as 2.0meters apart / between them.

Note also that directly in front of the Slaughter Unit (in its operation opposition) and fixed on the wall of the enclosure is a wide window. This window with translucent glasses, besides allowing light into the enclosure, shall allow the animal not to be scared while being led into the Slaughter Unit. At the same time, people outside the Unit shall not be able to view the stunning and slaughter processes.

A lockable, wheeled skinning cradle shall be positioned to the right hand side of the Unit. The purpose for this is that after stunning the animal, it shall be lowered to it and pushed inside the facility through serrated plastic curtains. The front and rear limbs shall then be severed manually.  
4.2.2.4 Transportation of the Three Section Long MSU
This MSU facility shall be moved from site to site by use of a low bed platform loader of 10ton capacity, with a crane for loading and off-loading, and positioning the MSU on site. The type of loader shall be multi-purpose such that it can be towed by different tractor heads.

Generally, platform trailers are also designed for transporting materials that must be loaded/unloaded from the top or side of the trailer.
The mode and method of transporting the MSU, and its anchoring at site shall influence and dictate the design of the docking site. However, care shall be taken to ensure that the docking site shall enable the MSU to be positioned horizontally otherwise moving the carcasses inside shall be a challenge.

The height of the platform (flat-bed) trailer shall not exceed 1.2m. Therefore, adding the MSU overall height (3.7m) makes the total height of the system to be 4.9m, which shall enable the MSU to be transported and pass under most overhead bridges in Uganda. 

The cost of moving the trailer may either be borne fully by its management organ without transferring such cost to the farmers or such costs may be shared with the farmers. It is recommended that this cost be borne by management / Government.
4.2.2.5 Docking Site for the Three Section Long MSU
Since for this option the MSU facility shall be off-loaded at site, the Docking Site design is the same as that for the Short MSU and described in Section 4.1.3.1 above

4.2.3 Floor Plan for the Long MSU with Two Sections
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Fig 3: Floor Plan of the Long MSU with two Sections (the option of NOT being off-loaded at the docking site).
This MSU design option (Fig 3 above) has two main sections – the Dressing Area and the Meat Storage Cold Room, and the Slaughter Unit is the same (both in design and position) as that of the Short MSU described earlier. Therefore, the unique facilities needed and designed for this option (as opposed to those described in Section 4.2.2 above) are described here under.
4.2.3.1 The Slaughter Unit for the Two Section Long MSU

For this design option, the Slaughter Unit is the same as that adopted for the Short MSU as described in Section 4.1.2.1 above. The way this Unit is fixed to the main body of the facility as well as to how it is used at site and in transport mode are also the same.
However, since for this option the MSU shall not be off-loaded from its platform low loader when at site, the Docking Site shall be of different design. Details are given in the drawings and the 3D Models in Appendix 4.
4.2.3.2 The Skinning & Dressing Section for the Two Section Long MSU
The Skinning and Dressing Section in this design option is 6m long and therefore presents more space to carry out the necessary activities. The locations and placements of other facilities eg wash hand basins, steriliser, winch and pulley systems, dressing rails, and the side openings to dispose of the skin, offal, lung and heart, and condemned meat are also similar to the earlier designs.

4.2.3.3 Transportation of the Two Section Long MSU
In this design option, the MSU facility shall be moved from site to site by use of a low bed platform loader of 10ton capacity, without a crane for loading and off-loading, and positioning it on site. The type of low loader recommended shall be multi-purpose such that it can be towed by different tractor heads.

The mode and method of transporting the MSU, and its anchoring at site shall influence and dictate the design of the docking site. However, care shall be taken to ensure that the docking site shall enable the MSU to be positioned horizontally otherwise moving the carcasses inside shall be a challenge. The design shall also ensure that the drainage system below the facility is protected from damage while being transported.
The height of the platform (flat-bed) trailer shall not exceed 1.2m. Therefore, adding the MSU overall height (3.7m) makes the total height of the system to be 4.9m, which shall enable the MSU to be transported and pass under most overhead bridges in Uganda. 

The cost of moving the trailer may either be borne fully by its management organ without transferring such cost to the farmers or such costs may be shared with the farmers. It is recommended that this cost be borne by management / Governmen

4.2.3.4 Docking Site for the Two Section Long MSU
For this design option, the Docking Site shall be of different design from that described in Section 4.2.2.5 above. 
In this design, and as stated in Section 4.2.3.3 above, the MSU shall be permanently fixed on the bed of the low loader platform. Therefore, the docking level at site shall be flush with the bottom of the MSU.
However, this option introduces the need for four jacks required at each of the four corners of the platform to raise the entire facility so that as the MSU remains placed on the loader, it does not remain pressing the tyres to the ground for the entire duration it shall remain at that site. In this design, mechanical (as opposed to hydraulic) jacks are recommended, each costing USD 526 (bringing the total to USD 2,104). Details are given in the drawings and 3D Models in Appendix 4.
4.2.3.5 Similarities in both Designs of the Long MSU

For both designs of the Long MSU (ie the Three Section Long MSU, and the Two Section MSU) the design factors described here below shall be the same.

4.2.3.6 Long MSU Facility Roof.

Given the US 734:2019 Standard which requires that the minimum clearance for rails and equipment in dressing areas, for cattle dressing, from rail to floor shall be 3.4m (and yet the inside height of the selected container is 2.7m), the entire container roof shall be raised by 0.7m.

Additional reinforcements shall be made at all the four corners using angle bars of size (depending on the container selected) which shall be welded on the existing corner pillars. Technical details are given in the drawings.

A very gentle pitched roof design, with trusses is given. The overall height of the MSU shall be 3.71m. Details of the roof and its trusses are also given in the drawing. 
4.2.3.7 Long MSU Facility Walls
The MSU walls shall be reinforced with hollow square M/S pipes of 100mm and 3mm thickness at the four corners and also equally spaced along its length (ie a total of eight pillars).

The entire MSU walls shall be covered with laminated plates from inside. The fixing shall comply with the US 734 Standard regarding curvatures at the corners and at the floor (ie a radius of 50mm).  

4.2.3.8 Chilling Room
The floor plan and detailed design of the Chilling room is given in Appendix 2, while its description, calculations and cost are given in the appendix. 

This room shall be 6.0m long. The inside top rail shall also be at least 700mm from columns, pillars or the side of a doorway through which carcasses shall pass (US 734:2019 Standard). To accommodate more carcasses, the rail shall be split into two inside the room but converge at the exit door at the side of the facility (for ease of transfer to the Refrigerated Truck).

The room temperature shall be adjustable in the range of 0 - 7⁰C. The inside walls shall be of Styrofoam material.

The floor shall be tiled, and with a slope to aid in draining water (when washing the facility of when the AC is switched off).

The carcasses shall not touch each other in this room.

The total length of the rail in the Chilling Room area is 12.0m Therefore, this room shall be able to store a maximum of 12 split carcasses (ie 6animals) if distance between carcasses is reduced to 0.1m. 

Two solar powered neon lights, 220lux each, shall be provided to light this room. 

Technical details and corresponding costs of other facilities required for the Chilling Room are given in the attached design.

4.2.3.9 Staff requirements for the Long MSU
For the Long MSU, the following eleven staff shall be required to operationalise it:

i) MSU Facility Supervisor – a Veterinary Officer, with vast experience in animal welfare matters, meat inspection, and operation of a movable / mobile slaughter unit s added advantage.
ii) Three Technical Officers, namely:

· in charge of the lairage
· Two Butchers
iii) Two Drivers – one for the service van and the other for the truck to move the MSU
iv) Maintenance Technician – Electro-mechanical qualification and experience
v) Two Security Officers – on full time, and with accommodation on site
vi) Two Cleaners
4.2.3.10 Cost Benefit Analysis of the Long MSU

Cost - Benefit Analysis (CBA) is a systematic process of verifying that over the lifetime the MSU project investment, the monetary benefits are higher than the costs. 

The purpose of undertaking the CBA is two-fold: 

iii) To determine whether the MSU will make sound investment sense (justification/feasibility); and;

iv)  To provide a basis for comparing the MSU project expected outcomes.

Cost captures the value or amount of financial resources associated with the MSU project from the start-up to completion phase. The total costs comprise both capital and recurrent expenditures.

Benefits, on the other hand, refer to all the tangible and intangible positive outcomes and value enjoyed by stakeholders associated with the MSU project. The stakeholders include: i) the primary beneficiaries (livestock farmers, butchers, livestock traders, cooperative society, etc.); ii) secondary beneficiaries include meat processors, Hides and skins, foot and wear industry; iii) tertiary beneficiaries include MAAIF and associated agencies and development partners supporting livestock production and industry.
During the cost-benefits analysis, an attempt is undertaken to compare the total MSU project expected costs against the total expected benefits, to ascertain whether the benefits outweigh the costs.

An endeavour to measure and quantify the positive or negative consequences of the MSU project activities, outputs and outcomes has been carried out. These include:

· Cost of each specified activity/interventions (human, material, financial)

· Savings associated with the activity/intervention e. g. cold storage, water supply, power supply, sanitation, waste disposal, etc.

· Earnings arising from the activity/intervention such as life skills acquired by staff, salaries for technical staff, wages to casual labourers

· Economic benefits arising from MSU project in the communities, income generating initiatives, etc.

· Other socio-economic benefits.

In addition, an attempted to establish Value for money (VfM) by assessing the degree of economy, efficiency and effectiveness of the MSU model compared to the existing slaughter house approaches. VfM will need to be assessed from the point of view of the different key stakeholders including MAAIF management and staff; beneficiaries and other key informants.

Undertaking the Cost Benefits Analysis

The common steps used in undertaking the CBA are:

1. Establish financial cash flows of the MSU project in constant prices for the lifespan of the investment;

2. Discount the cash flows and establish the Net Present Value (NPV) of the MSU project. Since this project is being initiated by the Government through MAAIF to benefit the Ugandan livestock industry, there is no negative cash flow at the start of the project. This makes the calculation of the NPV not relevant. 

3. Perform a sensitivity analysis on the main profitability factors of the project.

To construct the CBA for the MSU project, the lifespan of the MSU investment has been taken to be 5 (five) years. The calculation of costs and benefits is to be based on the reported incomes and expenditures of the existing stationary abattoirs both in the urban and rural areas in terms of animal throughput for profitability comparison purposes.

The source of revenue is based on slaughtering fees. The two critical parameters are the number of animals slaughtered per day and the slaughtering fee per animal. The CBA assumes a moderate increase in number of animals per year. There may be possibilities to diversify the income into other products, but under CBA these are not taken into account.

The MSU cost centres have been developed aligned to the existing stationary abattoir owned by both government and private operators. The expenditure budget lines are to be standardised as a basis for the calculation of outflows. Calculations are based on price levels of 2019 which were used as constant prices from then onwards, whereby a modest increase in salaries and costs is foreseen, related to the increasing number of animals to be processed by the facility. The following provide some details of the underlying calculations for the expenditure budget lines.

· Staff is based on staff number to be employed; other allowance for staff like insurance workman compensation, health insurance, NSSF, bonuses included;

· Sundries including all administration costs, disinfectants, soaps, gear, clothing and other daily consumables;

· Power/fuel expenditure based on the use of generator/hydro/solar systems. An increase in fuel prices of say 7% per year may be incorporated in the analysis;

· Transportation costs including running costs of the unit, other vehicles, motorcycles and transport refunds to workers;

· Maintenance and repair costs, set at the start 1% per year of the infrastructure’s value (and to increase to, say, 1.5% later in the operational period) may also be applied;

· Communication costs including marketing, airtime, and internet costs;

· Cost for 2 or 3 stakeholder meetings per year and some funds for staff training are included;

On the basis of the above expenditures budget lines, three scenarios are presented in the tables on the next pages, based on the differences in growth of animal throughput and increase in slaughtering fees. 

1. Establish the target for a gross operating profit;
2. Project the growth in animal throughput; 
3. Adjust the slaughtering fee to arrive at the targeted gross operating profit.

The three (low growth, average growth, and high animal) scenarios show how the operating profit can be carefully managed by adjusting the slaughtering fee.
The High Throughput Scenario

This scenario is presented her only to provide for possibilities in augmenting incomes from operating the MSU.

The high animal scenario starts with the daily throughput placed at 25 cattle per day as well as 25 goats per day, but with similar growth rates over the project period of five years.

For this scenario over time some additional staff may be needed but has not been included here.

All consumable expenditures grow commensurate with the increased animal throughput may also be added.

Note, however that the capital cost of the trailer head and that of purchase of the land where the MSU shall operate from have both not been included. 
More importantly, the number of days of slaughter per week was set at 4days per week ie a total of 208 days per year. However, an allowance of two days has been set for each movement of the MSU from one site to another (thus making the number of days needed per year to for movement of the MSU to three different sites to 6 days). Therefore, the net available days for slaughter shall be 202 days per year. 
	LONG MSU(SHEEP/GOAT)

	Revenue
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Number of Cows per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Slaughtering fee per head
	                  15,000 
	                   15,900 
	                     16,854 
	                  17,865 
	                    18,937 
	0.06

	Income from slaughtering cows P/Y
	          75,750,000 
	           81,900,900 
	             91,921,716 
	        101,045,797 
	          110,933,850 
	 

	Number of Goats/sheep per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Slaughtering fee per head
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Income from Goats/Sheep P/Y
	          37,875,000 
	           40,950,450 
	             45,960,858 
	          50,522,899 
	            55,466,925 
	 

	Number of Cow Offals per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cow offals per cow
	               150,000 
	                159,000 
	                   168,540 
	                178,652 
	                  189,372 
	0.06

	Income from sale of cow offals
	       757,500,000 
	        819,009,000 
	           919,217,160 
	    1,010,457,974 
	      1,109,338,505 
	 

	Number of goat/sheep Offals per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of sheep/sheep offals per animal
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Income from sale of goats/sheep offals
	          37,875,000 
	           40,950,450 
	             45,960,858 
	          50,522,899 
	            55,466,925 
	 

	Number of Cow hides per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cow head & hide per cow
	                  18,000 
	                   19,080 
	                     20,225 
	                  21,438 
	                    22,725 
	0.06

	Income from sale of cow head & hide
	          90,900,000 
	           98,281,080 
	           110,306,059 
	        121,254,957 
	          133,120,621 
	 

	Number of goat/sheep head & skin per day
	                          40 
	                           41 
	                             42 
	                          43 
	                            44 
	0.02

	Cost of sheep/sheep head & skin per animal
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Income from sale of goats/sheep heads & skins
	          60,600,000 
	           65,520,720 
	             70,841,002 
	          77,588,737 
	            84,156,714 
	 

	 
	 
	 
	 
	 
	 
	 

	Gross Revenue
	    1,060,500,000 
	     1,146,612,600 
	        1,284,207,654 
	    1,411,393,264 
	      1,548,483,540 
	 

	 
	 
	 
	 
	 
	 
	 

	Expenditure
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Staff Salary (Month)
	 
	 
	 
	 
	 
	5%

	MSU Facility Supervisor 
	            2,000,000 
	             2,100,000 
	                2,205,000 
	            2,315,250 
	              2,431,013 
	0.05

	Meat Inspector 
	            1,800,000 
	             1,890,000 
	                1,984,500 
	            2,083,725 
	              2,187,911 
	0.05

	Maintenance technician,Officer in charge of the lairage 
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Butchers (2)
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Drivers (2)
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Security Officers (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Cleaners / Support staff (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Annual Staff Salary Bill
	          80,400,000 
	           84,420,000 
	             88,641,000 
	          93,073,050 
	            97,726,703 
	 

	Staff Insurance, medical and NSSF expenses
	           8,040,000 
	            8,442,000 
	               8,864,100 
	            9,307,305 
	              9,772,670 
	0.1

	Total Staff costs
	         88,440,000 
	          92,862,000 
	             97,505,100 
	       102,380,355 
	         107,499,373 
	 

	 Office Consumables 
	         12,000,000 
	          12,600,000 
	             13,230,000 
	         13,891,500 
	           14,586,075 
	0.05

	 Transport/Fuel expenses 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 Maintainance & Repair 
	         36,000,000 
	          39,600,000 
	             43,560,000 
	         47,916,000 
	           52,707,600 
	0.1

	 Communications costs 
	           1,200,000 
	            1,260,000 
	               1,323,000 
	            1,389,150 
	              1,458,608 
	0.05

	 Other miscellaneous expenses (meetings, trainings, etc) 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 
	 
	 
	 
	 
	 
	 

	 Total Expenses 
	       185,640,000 
	        196,722,000 
	          208,538,100 
	       221,143,005 
	         234,595,955 
	 

	 
	 
	 
	 
	 
	 
	 

	 Capital (Investment) Costs 
	       858,845,600 
	0
	0
	0
	0
	 

	 Total Expenditure 
	   1,044,485,600 
	        196,722,000 
	          208,538,100 
	       221,143,005 
	         234,595,955 
	 

	 
	 
	 
	 
	 
	 
	 

	 Gross Operating Profit 
	         16,014,400 
	        949,890,600 
	       1,075,669,554 
	   1,190,250,259 
	     1,313,887,585 
	 

	
	
	
	
	
	
	

	
	Capital Costs
	 
	 
	 
	
	

	
	Long MSU
	 
	226,012
	 
	
	

	
	 
	 
	 
	       858,845,600 
	
	


	LONG MSU(NO SHEEP/GOATS)

	Revenue
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Number of cattle per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Slaughtering fee per head
	                  15,000 
	                   15,900 
	                     16,854 
	                  17,865 
	                    18,937 
	0.06

	Income from slaughtering cattle P/Y
	          75,750,000 
	           81,900,900 
	             91,921,716 
	        101,045,797 
	          110,933,850 
	 

	Slaughtering fee per head
	                    7,500 
	                     7,950 
	                        8,427 
	                    8,933 
	                      9,469 
	0.06

	Number of cattle Offals per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cattle offals per cattle
	               150,000 
	                159,000 
	                   168,540 
	                178,652 
	                  189,372 
	0.06

	Income from sale of cattle offals
	       757,500,000 
	        819,009,000 
	           919,217,160 
	    1,010,457,974 
	      1,109,338,505 
	 

	Number of cattle hides per day
	                          25 
	                           26 
	                             27 
	                          28 
	                            29 
	0.02

	Cost of cattle head & hide per cattle
	                  18,000 
	                   19,080 
	                     20,225 
	                  21,438 
	                    22,725 
	0.06

	Income from sale of cattle head & hide
	          90,900,000 
	           98,281,080 
	           110,306,059 
	        121,254,957 
	          133,120,621 
	 

	 
	 
	 
	 
	 
	 
	 

	Gross Revenue
	       924,150,000 
	        999,190,980 
	        1,121,444,935 
	    1,232,758,729 
	      1,353,392,976 
	 

	 
	 
	 
	 
	 
	 
	 

	Expenditure
	 
	 
	 
	 
	 
	 

	 
	2019
	2020
	2021
	2022
	2023
	Increase P/Y (%)

	Staff Salary (Month)
	 
	 
	 
	 
	 
	5%

	MSU Facility Supervisor 
	               200,000 
	                210,000 
	                   220,500 
	                231,525 
	                  243,101 
	0.05

	Meat Inspector 
	            1,800,000 
	             1,890,000 
	                1,984,500 
	            2,083,725 
	              2,187,911 
	0.05

	Maintenance Technician,Officer in charge of the lairage 
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Butchers (2)
	               700,000 
	                735,000 
	                   771,750 
	                810,338 
	                  850,854 
	0.05

	Drivers (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Security Officers (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Cleaners / Support staff (2)
	               400,000 
	                420,000 
	                   441,000 
	                463,050 
	                  486,203 
	0.05

	Annual Staff Salary Bill
	          55,200,000 
	           57,960,000 
	             60,858,000 
	          63,900,900 
	            67,095,945 
	 

	Staff Insurance, medical and NSSF expenses
	           5,520,000 
	            5,796,000 
	               6,085,800 
	            6,390,090 
	              6,709,595 
	0.1

	Total Staff costs
	         60,720,000 
	          63,756,000 
	             66,943,800 
	         70,290,990 
	           73,805,540 
	 

	 Office Consumables 
	         12,000,000 
	          12,600,000 
	             13,230,000 
	         13,891,500 
	           14,586,075 
	0.05

	 Transport/Fuel expenses 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 Maintainance & Repair 
	         36,000,000 
	          39,600,000 
	             43,560,000 
	         47,916,000 
	           52,707,600 
	0.1

	 Communications costs 
	           1,200,000 
	            1,260,000 
	               1,323,000 
	            1,389,150 
	              1,458,608 
	0.05

	 Other miscellaneous expenses (meetings, trainings, etc) 
	         24,000,000 
	          25,200,000 
	             26,460,000 
	         27,783,000 
	           29,172,150 
	0.05

	 
	 
	 
	 
	 
	 
	 

	 Total Expenses 
	       157,920,000 
	        167,616,000 
	          177,976,800 
	       189,053,640 
	         200,902,122 
	 

	 
	 
	 
	 
	 
	 
	 

	 Capital (Investment) Costs 
	   1,074,875,600 
	0
	0
	0
	0
	 

	 Total Expenditure 
	   1,232,795,600 
	        167,616,000 
	          177,976,800 
	       189,053,640 
	         200,902,122 
	 

	 
	 
	 
	 
	 
	 
	 

	 Gross Operating Profit 
	-  308,645,600 
	        831,574,980 
	          943,468,135 
	   1,043,705,089 
	     1,152,490,854 
	 

	
	
	
	
	
	
	

	
	Capital Costs
	 
	 
	 
	
	

	
	Short MSU
	 
	272,690
	 
	
	

	
	 
	 
	 
	   1,036,222,000 
	
	

	
	Long MSU
	 
	282,862
	 
	
	

	
	 
	 
	 
	   1,074,875,600 
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  1.   All   dimensions  to   be   checked    on   site,   written   dimensions  to   be   followed    in   preference  to   scaled   dimensions.   2.   All   walls   less   than   200mm  thick   to   be   reinforced  with   hoop  iron   at   every   alternate course .   3.   Al l   reinforced concrete  work   is   to   be   in   accordance with   4.   All   sanitary    work   to   be   in   accordance  with   M.O.H   rules   and  regulations .   5.   Where  drain   passes    under   building   or   driveway   area ,   6.   All   waste   pipes   and   soil   pipes   are   to   be   in   ducts   and   the   7.   All   windows  and   external    glazed   doors   on   ground    floor   to  have   burglar    proofing    to   Architect's   detail.   of   wall   with   moulded    architrave   to   detail,   provide    rubber   9.   Stair   case   and   lobby   doors   to   be   self   closing   and   1/2  hour   fire   resistant .   10.   All   internal     plaster    to   be   two   coats   steel   float   finished.   11.   All   manholes  within   building    area,   driveway   and   parking  to   have   heavy   duty   air   tight   covers    and   double   sealed.   12.   Provide    G.I.   125   x   100   rainwater  down   pipes   and   125   x    100   G.I.box  gutter   with   brack ets   etc.   where   shown .   13.   All   painting    to   be   3   coats.   n g 14.   Splash    apron   of   1000mm    along   the   perimeter  of   building.   approved  before   commencing  work .   16.   All    windows  to   have   P.C.   cills,   built   in   reinforced concrete   Pelmet    boxes   &   timber   internal    windo w    cills   &   Skirtings .   17.   Steel   trusses/portal   frames    &   purlins  to   be   painted   with   2   coats   of   oil   paint.   18.   Fire   fighting   equipment  to   be   provided  and   installed    by   Building    Fire   Consultants  where   shown  on   plan.   19.These architectural   drawings   shall   be   read   in   conjunction  with   the   Structural drawings,Electrical - Mechanical   drawings  Bills   of   Quantities  &   Technical Specifications .   Any   discrepancy   shall   be   reported   immediately  to   the   Architect / engineer .  
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Fig 3: Floor Plan of the Long MSU (the option of NOT being off-loaded at the docking site)
Approved Design Scenario
This scenario starts in 2019 with an average of 25 cows only. The annual growth set at as indicated in the table below, together with gross operating profit over the five years. 
Staff levels are kept at a minimum, and operational costs are also indicated.

The CBA for this growth scenario should show that the MSU operation shall become profitable in the year 2020.

In this scenario, the MSU shall be used exclusively to slaughter cattle only. 

However, the capital costs for purchase of the trailer head ($50,000) and land (at Government rate of UGX 5,000,000/= per acre) have both been included.

The CBA model developed below has used 5 (five) acres of land purchased for analysis (i.e a total of UGX 25,000,000/= or $ 6,580 for the five acres). The reasons for this size of land are:

· After slaughter at one site, the MSU shall be moved to another site. But farmers at the first site may still bring their animals for slaughter, and these animals need to be kept at site until such a time that the MSU is available again. This requires that some pasture is planted for these animals to graze.

· There may be unavoidable delays that may occasion the delay for the MSU to be availed at a particular site or the delay for a Refrigerated Truck to go and pick the processed meat. Again this calls for availability of some pasture – hence sufficient land for the purpose.

· Animals brought for slaughter shall be handled very well and according to the required standards. This shall require that the said animals are properly confined and looked after – hence the need for large pieces of land. 
Here again the number of slaughter days per year shall be 202 days.
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1. All dimensions to be checked on site, written  dimensions to be followed  in preference to scaled  dimensions.



2. All walls less than 200mm  thick to be reinforced with hoop iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



4. All sanitary  work to be in accordance with M.O.H  rules and regulations.



5. Where  drain passes  under building  or driveway area,



6. All waste pipes and soil pipes are to be in ducts and the



7. All windows and external  glazed  doors on ground  floor to have burglar  proofing  to Architect's detail.



of wall with moulded architrave to detail, provide  rubber



9. Stair case and lobby doors to be self closing  and 1/2 hour fire resistant.



10. All internal  plaster  to be two coats steel float finished.



11. All manholes within building  area, driveway and parking to have heavy duty air tight covers  and double  sealed.



12. Provide  G.I. 125 x 100 rainwater down pipes and



125 x  100 G.I.box  gutter with brackets etc. where shown.



13. All painting  to be 3 coats.



ng14. Splash  apron of 1000mm along the perimeter of building.



approved before commencing work.



16. All  windows to have P.C. cills, built in reinforced concrete



Pelmet  boxes & timber internal  window  cills & Skirtings.



17. Steel trusses/portal frames  & purlins  to be painted  with



2 coats of oil paint.



18. Fire fighting  equipment to be provided and installed  by



Building  Fire Consultants where shown  on plan.



19.These architectural drawings shall be read in conjunction with the Structural drawings,Electrical-Mechanical drawings Bills of Quantities & Technical Specifications.



Any discrepancy shall be reported immediately to the



Architect/engineer.�
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1. All dimensions to be checked  on site, written  dimensions to be followed  in preference to scaled dimensions.



2. All walls less than 200mm  thick to be reinforced with hoop iron at every alternate course.



3. All reinforced concrete work is to be in accordance with



4. All sanitary  work to be in accordance with M.O.H rules and regulations.



5. Where  drain passes  under building or driveway area,



6. All waste pipes and soil pipes are to be in ducts and the



7. All windows and external  glazed doors on ground  floor to have burglar  proofing  to Architect's detail.



of wall with moulded  architrave to detail, provide  rubber



9. Stair case and lobby doors to be self closing and 1/2 hour fire resistant.



10. All internal  plaster  to be two coats steel float finished.



11. All manholes within building  area, driveway and parking to have heavy duty air tight covers  and double sealed.



12. Provide  G.I. 125 x 100 rainwater down pipes and



125 x  100 G.I.box  gutter with brackets etc. where shown.



13. All painting  to be 3 coats.



ng14. Splash  apron of 1000mm  along the perimeter of building.



approved before commencing work.



16. All  windows to have P.C. cills, built in reinforced concrete



Pelmet  boxes & timber internal  window  cills & Skirtings.



17. Steel trusses/portal frames  & purlins  to be painted  with



2 coats of oil paint.



18. Fire fighting  equipment to be provided and installed  by



Building  Fire Consultants where shown  on plan.



19.These architectural drawings shall be read in conjunction with the Structural drawings,Electrical-Mechanical drawings Bills of Quantities & Technical Specifications.



Any discrepancy shall be reported immediately to the



Architect/engineer.�
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