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Executive Summary 

 

Animal Health Pty Ltd is a pharmaceutical company that produces animal health products for 

farm animals such as poultry, cattle and swine. The company headquarters are situated in 

the USA along with the company factory where most of the company’s products are 

produced. Animal Health Pty Ltd is a global company with affiliates in Europe, South 

America, North America, Africa and Asia. Currently Animal health Pty Ltd makes use of a 

make-to-order manufacturing policy with orders coming from the affiliates. The affiliates 

place the orders according to forecasted figures and always try to have ample stock on hand 

to meet the customer demand. The affiliates struggle with long lead times (from the time the 

order is placed to the delivery of the order at the affiliates’ warehouse) .This is due to the 

length of the production run, quality assurance and shipping.  With long lead times, 

companies have to hold large amounts of safety stock for the lead time period as well as for 

variation in demand for that period in order to achieve and maintain a certain customer 

service level. This study will determine if it is economically feasible to consolidate inventory 

at the manufacturing site or a postponement hub in Singapore for some of the smaller 

affiliates in order to reduce the lead time period and in effect the amount of stock being kept 

by the smaller affiliates without affecting the desired customer service level. 
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1 
 

1.1 Introduction & Background 

 

Animal Health Pty Ltd is a global innovation-driven company that develops and markets 

products to improve animal health and food-animal production. Since 1964, Animal Health 

Pty Ltd products have enhanced animal health and livestock production in South Africa. For 

more than 45 years, Animal Health Pty Ltd has made significant contributions to the efficient 

production of animal protein in South Africa and will continue to provide innovative animal 

health solutions into the future.  

Animal Health Pty Ltd is a global company with their own manufacturing sites in USA and 

England. The manufacturing department produces the products from the affiliate’s 

forecasted demand. This means that when an order is placed it might take anything from 3 

to 9 months before an order is received. This is due to long manufacturing time, quality 

control and shipping. The manufacturing sites don’t have their own warehouses for finished 

products - the finished products are transported straight away to the country that placed an 

order. Each affiliate has its own warehouse to stock the ordered products. The response 

time when an order comes in from a client in a specific country is met from the affiliate’s 

warehouse and not straight from manufacturing. This ensures that the order fulfilment cycle 

time competes with the industry standard.   

The manufacturing site in the USA makes use of trucks to transport the products in 

containers to the port of shipping. Maritime shipping is used for all intercontinental orders 

from USA because of the value to weight ratios of the products.  Trucks are used to transfer 

the products from the port to the warehouse and from the warehouse to the customers. 

Stock is being kept for variance in demand from month to month, for the demand during the 

lead time period and in case and order is lost due to quality control or shipping errors. With 

long lead times, the amount of stock in the warehouses is very large. With a low turnover 

rate, the possibility of writing off stock or the need to adjust prices to get rid of stock is 

relatively high.  

There is strict legislation around the import of pharmaceutical products. In the case of the 

animal health sector, the quality control is very tight; each product being imported has to 

have the correct label for the specific country. This label is put on the product at the 

manufacturing site. The process to transfer stock from affiliate to another is long and difficult 

and only happens in very extreme cases. Normally stock is written off instead of transferring 

it to a country that can use it because of the long and difficult regulatory process.  
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1.2 Project Aim 

 

An analytic study was done to determine if it is economically feasible to consolidate 

inventory at the manufacturing site or at a postponement hub in Singapore for some of the 

smaller affiliates in order to reduce the lead time period and in effect the amount of stock 

being kept by the smaller affiliates without affecting the desired customer service level. 

1.3 Project Scope 

 

The proposed solutions would not reduce the order lead time to the same or lower than the 

lead time from the affiliates to their customers which mean both the manufacturing country or 

the hub and the affiliates would have to have warehouses. The structure of the company 

would have changed from decentralised warehousing to a combination of centralised and 

decentralised warehousing for the smaller affiliates. The study has shown if it is 

economically viable to consolidate inventory without changing the customer service level.  

Not all of the countries have been taken into account, only the smaller affiliates. These 

affiliates included India, Malaysia, Indonesia, Philippines, Vietnam, China and South Africa. 

The 4 products from the USA manufacturing site with a target market in the smaller affiliates 

have been considered. India and South Africa have markets for all four products; China and 

Vietnam have markets for Products C and D; The Philippines have markets for Products B, 

C and D; Malaysia have markets for Products B and C; and Indonesia has a market for 

Product C.   

The focus has been on the main supply chain areas (manufacturing, transportation and 

warehousing) to assess if the supply chain cost could be reduced when consolidating 

inventory for the smaller affiliates and reducing the amount of stock they need to keep. 
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2.1 Literature Review 

 

Gunasekaran et al. (2004) identified performance measurements and metrics in supply chain 

management in order to determine how a company supply chain is performing in meeting 

certain criteria such as order lead time, efficiency of purchase order cycle time, cash flow, 

quality assurance, range of products, capacity utilisation and in time in full of orders. These 

performance measurements have been used to evaluate the success of the proposed 

change.  

Reducing lot size will reduce the average cycle stock inventory, but at some point the 

increase in setup frequency will drive utilisation where it begins to increase process queue 

time and overall lead time. A point can be reached where further reduction of lot size will 

increase aggregate inventory, Vaughan (2006). It can happen that the shorter lead time will 

increase the order frequency which can increase setup frequency which can have a reverse 

effect on lead time, increasing it. There should be a balance between order quantity, order 

frequency, order and holding cost. 

A strategic decision-making structure to determine if a product should be made-to-order or 

made-to-stock was developed by Zaerpour (2008) et al.  A novel hybrid methodology 

consisting of strengths, weaknesses, opportunities and threats (SWOT) analysis and 

analytical hierarchy process (AHP) was developed. Hybrid models have elements of both 

deterministic and stochastic models, Min et al. (2002). These models include inventory-

theoretic and simulation models that are capable of dealing with both certainty and 

uncertainty involving model parameters. 

Olhager et al. (2011) found that manufacturing and supply chain improvement initiatives 

have a significant impact in business performance, there are significant differences between 

make-to-order and make-to-stock plants. Make-to-order plants benefit from external logistics 

integration with suppliers, while make-to-stock plants benefit from internal lean practices and 

supplier rationalization.  

Waters (1992) indicated that if the stock turnover can be increased without affecting 

customer service, this will then decrease the cost to an organisation. 

Fetter (1961), Waters (1992) and Kobert (1992) used the EOQ and ROP models to 

determine the economic order quantity and re-ordering point with uncertainties in demand, 

lead time, and setup cost. Despite its shortcomings, the EOQ and ROP models are widely 

used in the inventory consolidation research and practise, Wanke (2009). Their 
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shortcomings are mostly related to the following assumptions: constant and perpetual 

demand, normal distributed demand and lead times, and demand and lead time 

independence. 

Wanke (2009) also showed that the share of safety stock on total inventory reduction 

depends on the interaction between the coefficient of variation of demand and the ratio 

between order processing cost and inventory holding cost. The magnitude of the 

consolidation effect depends on the lead time standard deviation ratio, the ratio of fixed order 

processing cost, and the ratio between demand means as potential locations for 

consolidations. Product inventories that result in larger savings from consolidation will 

provide clear opportunities for total cost reduction but inventories that result in lower savings 

from consolidation may present problems in terms of increasing total cost, especially 

inventories presenting low per-unit holding costs and fixed order processing cost. 

Osman et al. (2011) compared in his study of several stock points facing stochastic 

environment, in terms of demand and lead time variability, the decentralised approach of 

allocating safety stock to the centralised principles of safety stock distribution. Following the 

decentralised approach, each stock point is required to keep sufficient safety amounts for 

each item at its site to face the variability of lead time demand. Following the centralised 

approach, the safety amounts required at all the stock points of a given stage are 

consolidated at the most relevant stock point at this stage. Consolidating safety stock will 

result in smaller amounts of safety stocks compared to the decentralised approach. This is 

due to pooling the lead time demand variability at each stage. It was found that 22.2 - 44.2% 

cost savings can be achieved annually through applying the centralised model. 

Waters (1992) indicated that there are three classifications of forecasting, judgemental, 

casual and projective. Judgemental forecasting relies on subjective views and opinions; 

casual forecasting looks for relationships between variables and projective forecast are 

concerned with time series. The forecasting time into the future which is considered can be 

divided into three terms, short-term, medium-term and long-term. Short-term forecasts cover 

the next few months, medium-term forecasts look ahead between a few months and two or 

three years and long-term forecast might look ahead several years. 

Inventory control systems are primarily concerned with projective short-term forecasting. 

This means that there are enough relevant data to allow good forecast over a short-term 

period. Projective forecasting has four methods, simple averages, moving averages, 

exponential smoothing, and models for seasonality and trend. Simple averages look at 

records for previous demand and take the average of them. This does not work well if the 

demand pattern changes. Moving averages use average demand over the latest N periods 
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as a forecast. The responsiveness can be changed by altering the value of N. Time series 

can be decentralised by setting N to the number of periods in the season. Exponential 

smoothing is based on the idea that as data gets older it becomes less relevant and should 

be given less weight. The responsiveness of forecasts can be adjusted by changing the 

value given to the smoothing constant, α. Data with seasonality and trend can be split up 

into four components of underlying value, trend, seasonal index and noise. The first three 

can be forecast separately and combined to give overall forecasts. 

To determine the accuracy of the forecast the difference between the forecast and actual 

demand should be measured. This will measure the error in forecasting. This can be done 

measuring the mean absolute deviation (MAD) or the mean squared error (MSE). The MAD 

is calculated by taking the sum of the absolute difference between the forecast and actual 

demand at each time interval and dividing it by the number of time intervals. The MSE is 

calculated by taking the sum of the squares between the actual demand and the forecast for 

each time interval and dividing it by the number of time intervals. The forecasting method 

that gives the smallest error will be the most accurate and should be used for forecasting 

demand. 

Wanke et al. (2009) found in the sensitivity analyses performed via mathematical 

expressions and simulation, that the inventory holding cost remarkably impacts the decision, 

of whether and how inventories should be pooled in the light of total cost, in terms of the 

degree of inventory centralisation.  

From the above literature review the best approach towards the study was to create an 

analytical model to determine what the saving could be in terms of safety stock reduction. 

Sensitivity analysis has been done which indicated what products have the biggest affect on 

the total savings as well as which countries contributed to the most towards the savings.     
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2.2 Methods, Tools and Techniques 
 

Demand figures, holding cost figures, unit base price, safety stock levels, customer service 

levels and product order lead times for the relevant countries were gathered. This data were 

analysed and assumptions made in order to create a model that reflected the real world 

scenario. 

Two possible solutions for reducing safety stock in order to reduce supply chain cost were 

thought through in terms of logistics to determine if they are feasible. An analytical model 

was created to determine if the proposed solutions are economically feasible or not. The 

model took into account the current safety stock levels, the proposed safety stock levels due 

to the reduction in product order lead time and the holding cost of products.  

The EOQ model with uncertainties was used to determine the proposed safety stock levels. 

The model took account customer service level, demand variability, product order lead time 

and demand during lead time period. The company determines the level of service they offer 

to their clients. The SCOR 9.0 model has five metrics to determine the customer service 

level. Only the reliability and responsiveness performance attributes were considered. The 

metrics corresponding to the performance attributes are perfect order fulfilment and order 

fulfilment cycle time respectively. The agility performance attribute was not considered due 

to the nature of the products Animal Health Pty Ltd sells and the market they currently 

compete in.   

The demand variance was computed from past monthly demand figures or from sales 

figures that translates into demand. If the customer service level is high enough (close to 

100%) the assumption was made that the demand is equal to the sales.  

Forecasting was used to determine future demand for the affiliates. New re-order points 

were established with the forecasted demand and shorter lead times. 

Break even analysis was conducted to see if and when a solution will have a positive return 

to the company. Sensitivity analysis has shown which product and which country had the 

biggest effect on the savings.  

The AS-IS company operation were compared to the proposed solutions to determine the 

effectiveness of the proposed solutions. 
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3. Data analysis 

3.1 Lead time 

3.1.1 USA to Affiliates 

 

The product lead time was broken down into five sections:  

1. replenishment lead time (the time to manufacture the product),  

2. picking and packaging for ocean transportation,  

3. travel time from the manufacturing site to the ocean port via truck, 

4. travel time on the ocean from the manufacturing country to the country that placed 

the order, 

5. transportation time from the county’s port of entry to the affiliate’s warehouse. 

 These times make up the total lead time it takes to receive an ordered product (Appendix A 

– Table 1). The total lead time is fairly constant with the biggest variation in time being the 

last section, the travel time from the port to the affiliate’s warehouse, which is due to the 

customs department operating the ports and seasonal demand for imports and exports. This 

is however a small section of the total lead time and does not have a significant effect. 

There was not any changes made to the replenishment lead time (the time to manufacture 

the product), picking and packaging for ocean transportation, travel time from the 

manufacturing site to the ocean port, travel time on the ocean from the manufacturing 

country to the country that placed the order, and the transportation time from the county’s 

port of entry to the affiliate’s warehouse lead times because they are running at the optimal 

cost level and this does not form part of the study. Focus was placed on where in the chain 

of events it would be most beneficial to consolidate inventory for the smaller affiliates.  

There were four possible places where inventory could be consolidated in the chain of 

events: 

1. At the manufacturing site which means the lead time would decrease by the 

manufacturing time (Option 1).  

2. After picking and packing for ocean transportation, decreasing the lead time by the 

manufacturing and picking and packing time (Option 2).  

3. At the port of transportation, after the transportation via the truck. This should 

decrease the lead time by the manufacturing time, picking and packing time and the 

transportation time to the port (Option 3).  This option has had the biggest effect on 
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decreasing the total lead time in the country of manufacturing. Figure 1 illustrates the 

3 options. 

 

 

 

 

 

 

Figure 2 - USA Warehouse to Affiliates 

 

  

3.1.2 Singapore hub to Affiliates 

 

4. At a postponement hub in Singapore. Singapore being one of the world’s top logistics 

handling countries and its location and that of the countries in the study made it an 

attractive option.  

  

 

 

 

Figure 1 - Possible Consolidation Warehouse Options in USA 

Manufacturing Picking & 

Packing 

Pick & Pack to 

ocean port 

Port to port 

ocean travel 

Port to 

warehouse 

Option 1 Option 2 Option 3 
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Figure 3 - World shipping lanes 

 

The product lead times when consolidating inventory in Singapore were less than that of 

consolidating inventory in the country of manufacturing being USA. The manufacturing time, 

picking and packing time and transportation time to the port in the USA was cut out of the 

lead time. The transportation time from Singapore to the affiliates was taken to be the 

shipment time on the ocean from the Singapore to the affiliates and from the port of entry to 

the affiliate’s warehouse. For the Singapore hub to be a viable option, the products must 

undergo relabeling before distributing to the various affiliates. The Singapore hub to affiliates 

lead time can be seen in Appendix A – Table 3.  

Singapore 

Figure 4 - Singapore Hub 
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There was no need to study the ports of entry of the affiliates as a possible place to 

consolidate inventory because of current legislation stating that pharmaceutical products 

(bags in this case) must have the correct label for the country when entering the country and 

the ability for those countries to handle the logistics of products of this nature.  

Each product has its own manufacturing time. Picking and packing time for ocean 

transportation, and picking and packing to ocean port via truck are constant for all the 

products. The port to port ocean travel times differ from country to country as well as the port 

to warehouse transportation times. This means that every country has its own lead time per 

product although the manufacturing, picking and packing, and transportation time to the 

exporting port are the same for all the countries. 

 

3.2 Product Cost 
 

Each product has its own product cost and all the countries pay the same unit cost per 

product which is set by the finance department. 

 

Table 1 - Product Cost 

 

 
 

3.3 Safety Stock 
 

The current safety stock levels per product per country can be seen in Table 2. 
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3.4 Holding Cost 
 

Holding cost was determined per product per country. All four products are the same size 

and weight – 25kg bags. The bags are stored on 48×40 inch pallets. The warehouses store 

the pallets three shelves high.  

Table 2 - Current Safety Stock levels per product per country 
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The affiliates do not pay insurance on the stock in their warehouses and no taxes are paid 

for holding stock. The products do not depreciate over time but rather become obsolete. 

Products are seldom written off because of passing the expiry date, so no figure has been 

assigned for obsolescence.  

The elements of holding cost that stayed the same for all the products in the country but 

differed from country to county are: warehouse cost and handling cost.  The money tied up 

in stock does not grow. Money that is freed up from keeping less stock can be reinvested 

into the company.  Interest on invested capital forms part of the holding cost because it can 

be seen as a penalty being paid for money being tied up in stock. These elements were 

combined to determine the holding cost per product per country. The holding cost per 

product per country can be seen in Table 3.  
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Table 3 - Holding cost per country 
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3.5 Customer Service level 
 

Animal Health Pty Ltd has very high customer service levels and makes sure that the 

customer demand is met. According to the SCOR 9.0 reliability and responsiveness 

performance attributes, Animal Heath Pty Ltd has a 98% customer service level.  

 

3.6 Demand 
 

The assumption was made that the demand is equal to the sales because of the high 

customer service level. In order to find the variance in demand, sales data were analyzed. 

The variance per product per country was used with the customer service factor, lead time 

per product per country and the forecasted demand in order to determine the proposed 

safety stock and re-ordering point per product per country.   

The sales data for the seven countries indicated with the ANOVA with two-factor without 

replication analysis tool that the sales/demand from month to month varied to a critical 

degree but the sales/demand over the years comparing the same months didn’t vary to a 

significant degree. Appendix E shows the ANOVA analysis for Products A, B, C and D for 

South Africa. The rest of the countries indicated similar results.  

South Africa’s demand indicated a trend from year to year for Product A, and Products B, C 

& D showed a trend and seasonality. China’s demand indicated that Product C has some 

seasonality and Product D have no set pattern or trend. India’s demand for Product A and D 

has no trend or seasonality, Product B has trend, and Product C has seasonality. Indonesia 

shows that Product C has seasonality and trend. Malaysia’s demand for Product B shows 

signs of a trend but is not consistent and Product C has no trend or seasonality. The 

Philippines has seasonality and trend for Products B, C and D. Finally, Vietnam has 

seasonality and trend for Products C and D.   

 

  



15 
 

3.7 Forecasting 
 

Exponential Smoothing was done on all the products to find a benchmark mean absolute 

deviation (MAD) value. Products not having any trend or seasonality were forecasted using 

exponential smoothing. Products that showed signs of a trend were forecasted with the 

Holt’s method and products having trend and seasonality were forecasted using Winter’s 

method. Values for σ, β and γ were estimated in the methods to find the smallest mean 

absolute deviation (MAD) value in order to have an accurate forecast. The forecasting can 

be seen in Appendix C. 
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4. Development of conceptual design 

4.1 Savings 
 

Generic formulas were developed to determine the amount of money that could be saved 

per product per county and in total, if inventories were consolidated. These formulas were 

used to determine what the effect of the two inventory consolidation option stated earlier had 

on cost savings.    

In order to find the savings per product and country when reducing safety stock levels, the 

actual safety stock levels per product and county were compared with the proposed safety 

stock levels per product and county. The proposed safety stock per product and county was 

calculated using equation 1, where the z value is the number of standard deviations from the 

mean corresponding to the probability specified by the customer service level,     the 

demand standard deviation per product and country, and      the shortened lead time per 

product per county. The difference between the actual and proposed safety stock levels is 

then multiplied by the holding cost element for the specific product and county which is a 

percentage value of the unit base cost. The unit base price or cost price per product was 

then multiplied to find the savings. Equation 2 shows the saving per product per year, 

equation 3 the saving per county per year and equation 4 the total saving across all the 

products and counties per year. 
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The 7 proposed countries and 4 products in consideration will have the index set for 

products from 1 to 4, thus n=4 and the index set for the countries will be from 1 to 7, thus 

m=7. 
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4.2 Costs 
 

Consolidating inventory in the USA or Singapore cost the company extra warehousing and 

equipment. These costs were deducted from the savings to determine if the consolidation 

process would be economically feasible. To find the cost of warehousing, the maximum 

number of units at any point in the consolidation warehouse were calculated and multiplied 

by the holding costs. The generic formula is as follows: 

                   ∑ ∑ [        ]
 
   

 
           [5] 

Where      is the maximum units for product i in country j at any point in time and     is the 

holding cost stated earlier. 

                                                                   

The initial cost was higher due to the extra equipment cost. 
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4.3 Re-ordering Points 
 

The re-ordering points for the products and countries were determined for the new safety 

stock levels and lead time periods. The re-ordering point was calculated as follows: 

                           

Where       is the re-ordering point for product i in county j,       is the proposed safety 

stock stated earlier,      is the forecasted demand per month for product i in county j and      

is the lead time stated earlier. 

     is determined using the forecasting methods discussed in Section 3.7. Products that are 

forecasted by the Winter’s method will have a year’s forecasted demand but products that 

are forecasted using Holt’s or exponential smoothing method can only be forecasted one 

month in advance. This is because the Holt’s method and exponential smoothing uses the 

past two actual demand figures to forecast the upcoming month’s demand.  

Thus products that are forecasted by the Holt’s method and exponential smoothing re-

ordering point’s will be determined on a month to month basis and cannot be determined a 

year in advance.   

For the re-ordering point to be accurate when using Winter’s forecasting method, the 

forecasted demand can be revised monthly as actual monthly demand becomes available. 
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5. Problem Solving and Results 

5.1 Savings 
 

Microsoft Excel was used to do the calculations. Equation 1 was used to determine the 

proposed safety stock which is compared with the current safety stock. The difference 

between the current safety stock and proposed safety stock is called the stock saving. The 

stock savings were multiplied by the handling and warehouse holding costs to find the 

savings due to the warehousing cost. The stock savings were also multiplied by the unit cost 

and the return on invested capital (ROIC) rate to find the savings due to money being freed 

up. The two savings were combined to find the total savings. This is effectively equation 4. 

The calculation was done for the USA consolidation warehouse and the Singapore hub, 

Appendix D Table 43 and Table 44 respectively.  

From Table 43 it can be seen that the USA consolidation warehouse option will save a total 

of $169,214.08. Table 44 show total savings of $202.316.19 for the Singapore hub option. 

These savings are only due to the reduction in safety stock levels and did not take into 

account the cost of extra warehousing and additional equipment. The following figures show 

the impact of each product and county have on the total savings. 

 

 

Figure 5 - Savings per product in Singapore 
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Figure 6 - Savings per Country in Singapore 

Figure 7 - Savings per product in USA 

Figure 6 - Savings per country in USA 
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Product D had the biggest effect on savings for both consolidation options because it has the 

longest lead times of all the products. By reducing the lead time, it had the biggest effect on 

the number of safety stock units for Product D. Product A contributed the least towards the 

savings because of the small market it has in Asia. Only India and South Africa have 

markets for Product A. 

China contributed the most towards the savings. This might have been because of current 

safety stock levels being too high. Indonesia which only sells Product C had a big 

contribution towards savings for only one product. This could also be because of too high 

current safety stock levels. India and South Africa are the only two countries that have 

markets for all four products. From the savings per country it could be seen that they form 

part of the lower contribution towards savings. This means that India and South Africa have 

good safety stock levels for the products. 

5.2 Costs 
 

To find the cost of leasing a warehouse for inventory, the maximum monthly demand per 

product and country over the past 4 years and product trends were taken to determine the 

maximum amount of stock that needed to be stored at the consolidation warehouse at any 

given point in time. Table 45 in Appendix G shows calculation. The yellow highlighted blocks 

indicate the month with the maximum demand. It could be seen that no more than five 

products reached their maximum in the same month. This meant that if demand started to 

rise in some months it was not going to affect the maximum number of units that needs to be 

stored. June was the month with the highest demand and any increase in the demand in 

June would have affected the total maximum demand. 

The leasing cost for the USA and Singapore warehouses were calculated using two 

equations. Firstly, the maximum monthly demand figures, unit cost price and the ROIC rate 

were used to find holding cost per month for keeping stock. The yearly cost for keeping stock 

was determined by summing over the months, Table 46 Appendix G. Secondly the 

maximum demand figure which is converted to number of pallets were multiplied by the cost 

per pallet per year are, Table 47 Appendix D. The two totals were combined to give the total 

holding cost per year for the consolidation warehouses. The holding cost per year for the 

USA and Singapore warehouses was $109,372.55 and $210,499.10 respectively.  

The labelling equipment in the USA had to move from the manufacturing site to the 

consolidation warehouse to achieve the improved lead times. No addition cost was incurred 

by doing so except for the moving cost of the equipment which will be once off cost.   
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For the Singapore hub to work, re-labelling equipment was needed. This equipment with set-

up will cost $500,000.00. The current equipment could not be moved, because there must 

be labelling equipment in the USA and Singapore. 

5.3 Net savings and costs 
 

From the yearly savings and yearly costs for the two consolidation options the USA 

consolidation warehouse would give savings of $59,841.53 per year. It would cost the 

company $8182.91 per year to operate the Singapore hub. The initial cost of $500,000.00 

for the re-labelling equipment in Singapore won’t be justified or worked back through 

savings.  

5.4 Re-ordering Points 
 

The re-ordering points were only determined for the USA consolidation warehouse because 

USA’s consolidation warehouse is economically feasible and the Singapore hub is not. The 

improved lead time period for the USA as can be seen in Table 2 Appendix A, are very close 

to a month (31 days) except for South Africa which is 52 days, almost 2 months. Thus for the 

demand during the lead time period in the RoP calculation, the lead time period will be one 

month and in effect, the forecasted monthly demand, and in South Africa’s case two months 

forecasted demand. The re-ordering points for the products can be seen in Appendix C with 

the forecasted demand.  
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6. Recommendations and Conclusions  

 

The results showed that the USA consolidation warehouse is an economically feasible 

solution to reduce supply chain cost by reducing safety stock levels. The company will have 

savings of around $60,000.00 per year.  This might not be large savings in a multimillion 

dollar company but with the recent financial crisis and countries still recovering from the 

financial meltdown, every dollar can make a difference in reducing supply chain costs.   

The Singapore hub option would cost the company around $8,000.00 per year to operate 

with an initial cost of $500,000.00. This meant that the initial cost will not be worked back 

and thus will not justify the Singapore hub option. Comparing the two options showed that 

the USA consolidation warehouse is the better option with improvements in lead times and 

savings to the company.  

The USA consolidation warehouse option will break even in a year or two depending on the 

movement cost of the re-labelling equipment. Once the movement cost is covered the 

company will start gaining the savings. The Singapore hub option will never break even 

because of the cost to operate the hub. The initial cost plus the cost to operate the hub will 

only cost the company. 

The Singapore hub idea, although not economically feasible according to the study, gave 

valuable information. The biggest reason for the Singapore hub not being economically 

feasible is the high holding cost per unit in Singapore. Singapore being a very small county 

with high demand for land made it an expensive option to consolidate stock. Singapore’s 

logistics ability played a massive part in choosing it for the study. There are other countries 

that have logistics abilities close to that of Singapore that can be considered. Countries like 

China with the port of Shanghai and Hong Kong, and Japan’s port of Kobe are places that 

can handle vast amounts of shipments without any problems.  These countries are close to 

the rest of the countries in the study and will also have lower holding costs. 

Further analysis can be done to determine if a more economically feasible option in Asia can 

be found by looking at countries like China and Japan. 

The re-ordering points for the products and countries vary from month to month which can 

be difficult to implement with constant changing. If data are continuously updated and orders 

are place one or two months in advance according to the improved lead times, the system 

can work.  
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More accurate orders will be placed with products with large variation between actual and 

forecasted demand if an informed decision is made when placing an order based on past 

experience, past demand figures, new developments and environment. It was not possible to 

take all of these factors into account with the forecasting used in the study.    

China and Indonesia contributed the most to the savings and this can be due to high levels 

of safety stocks being kept. Analysis can be done to determine if the high levels of safety 

stock is worth carrying and if reduction in levels can be made.  

If reductions are possible, the study can be done again to determine if the consolidation 

warehouse will be economically feasible. If not the reduction in safety stock levels for China 

and Indonesia will save money. This will probably not be a huge saving but could contribute 

to the reduction of supply chain cost. 
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8. Appendix 

 

Section A – Lead time data  

 

Table 4 - USA to Affiliates Lead times 
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Table 5 - USA to Affiliates Improved lead times 
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Table 6 - Singapore hub to Affiliates Lead time 
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Section B – Demand data 

China – Product C  

 

Figure 7 - China Product C average demand 

 

 

China - Product D 

 

Table 7 - China Product C Demand 

Table 8 - China Product D demand 
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Figure 8 - China Product D average demand 

 

India – Product A 

 

Figure 9 - India ProductA average demand 

 

 

  

Table 9 - India Product A demand 
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India – Product B 

  

Table 10 - India Product B demand 

Figure 10 - India Product B average demand 
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India – Product C 

 
Figure 11 - India Product C average demand 

 

India – Product D 

Table 11 - India Product C demand 
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Malaysia – Product B 

  

Table 13 - Indonesia Product C demand 

Figure 13 - Indonesia Product C average demand 

Table 14 - Malaysia Product B demand 



34 
 

 

 

Malaysia – Product C 

 

  

Figure 14 - Malaysia Product B average demand 

Table 15 - Malaysia Product C demand 
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Philippines – Product B 
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Table 17 - Philippines Product C demand 
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Philippines – Product D 
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South Africa - Product A 
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South Africa - Product C  
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Figure 22 - South Africa Product D average demand 

Table 23 - Vietnam Product C demand 
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Section C – Forecast 
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Figure 25 - China Product C Forecast 
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China – Product D 

 

 

 

 

 

 

  

Table 26 - China Product D Forecast 
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India – Product A 
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India – Product B  

Table 28 - India Product B Forecast 
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India – Product C 
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India – Product D 

Table 30 - India Product D Forecast 



49 
 

Figure 28 - India Product D Forecast 
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Indonesia – Product C 
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Malaysia – Product B 
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Philippines – Product B 
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Philippines – Product D 
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South Africa – Product B 
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South Africa – Product C 
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South Africa – Product D 
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Vietnam – Product C 
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Vietnam – Product D 
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Section D – Problem solving and Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 43 - USA Consolidation Warehouse Savings Calculation 
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Table 44 - Singapore Hub Savings Calculation 
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Table 45 - Maximum units Calculation 
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Table 46 - ROIC Cost Calculation 
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Section E – Anova analysis 
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