
Eli Lilly & Company

Flexible Facility Decision (1993)

Case Context

Set in 1993, the case focuses on a difficult decision faced by Steve Mueller, manager of strategic facilities and planning at Eli Lilly, about the type of manufacturing facility to construct for the three new pharmaceutical products that the company plans to launch in 1996.  A number of growing industry and company specific conditions have made this decision particularly relevant and have sparked debate with management and throughout the company.  In response to these conditions, Lilly management decided to establish a set of company-wide goals that focused on improving time to market for its products in development and a reduction of manufacturing costs.  Specifically, these goals were:

1. Reduced new product time to market by 50% from the current 8 -12 year process

2. Reduce the cost of manufacturing by (25%)

The key to achieving these goals was Mueller’s decision of what kind of manufacturing facilities should be used to produce the new products.  This equated to a debate between a strategy of “specialized” manufacturing plant which had worked well for Lilly in the past, and a proposed strategy of building “flexible” manufacturing facilities that could accommodate almost any of the company’s new products.  It was required that whichever facilities strategy chosen must align with the two company goals listed above.
Our Recommendation

Based on our analysis of the situation and the assumptions outlined in this report, we recommend that Steve Mueller decide to implement a version of the Flexible & Specialized hybrid system that was proposed under Option 2 in the case. This would entail building multiple Flexible facilities that would serve as “launch plants” to produce the new drugs in the company’s pipeline, as well as complementary specialized facilities to handle high growth drugs that exceeded flexible plant capacity. Our analysis showed that the Flexible hybrid option has the following advantages:

· Higher NPV

· Improved Speed to Market = more Market Share & Sales Volume

· No Drug or Delay Risk

· Flexible Feeder Plant Option

· No Obsolescence Cost

Although the Flexible hybrid facility incurs more than 3 times the net present value of costs as the Specialized system, the greater long term revenues and time to market improvements of the Flexible strategy more closely align with management’s strategic goals. This conclusion is supported by the below net present value and internal rate of return analysis:
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*A detailed analysis of our methodology and assumptions made is described in the Analysis section of this report, and can be found in Appendix 2.*
About Eli Lilly & its Company Environment in 1993
Eli Lilly & Company is headquartered in Indianapolis, Indiana and ranks among the top six pharmaceutical companies in the United States.  Currently in 2007, Lilly produces products that treat depression, schizophrenia, attention-deficit hyperactivity disorder, diabetes, osteoporosis and many other conditions.  In 2006 it was a $15.7 billion dollar company with a large part of those sales coming from its top products Zyprexa (treatment for schizophrenia and bipolar disorder), Prozac (an anti-depressant), & Cialis (erectile dysfunction).  

Drug discovery and development is the life-blood pharmaceutical industry, and it typically takes 8-12 years for each company to identify and develop a product that can be sold in the marketplace. This process includes three phases of clinical trials, process development for commercially manufacturing the product, designing appropriate dosing strengths and delivery methods, and a required FDA approval process.   Based, in large part based on two blockbuster products Prozac (anti-depressant) and Ceclor (antibiotic), Lilly’s portfolio of products was strong by industry standards in the early 1990’s and in terms of company sales Lilly was ranked in the top nine drug companies in the world.  However, those two key products were moving into the later years of their product life-cycle, and the company needed to start looking to develop new product to replace their current blockbuster products and stay competitive in the industry amongst a variety of competing factors.

Changes in the Competitive Environment and the Corresponding Challenges facing Eli Lilly  
As the 1990’s approached, pharmaceutical companies like Eli Lilly faced several key changes to the competitive environment that caused significant challenges their business environment.  During the 1980’s, pharmaceutical companies enjoyed an annual growth rate of 18% and average gross profit margins on products of 70% - 85%.  However, beginning in 1991 a set of new industry issues began to change the industry environment.  Those factors included a slowing rate of innovation, diminishing price flexibility, increased competitor competition, and an increase in manufacturing cost.
The slowing rate of drug innovation was trend that actually began throughout the industry in the late 1980’s, and was a significant problem.  A lack of new drugs in the product pipeline caused an increase of about $11.1 billion in industry-wide R&D expenditures to find new drugs during the year 1975-1992.  Tightened regulatory requirements from the FDA also posed a challenge to drug development, and many companies including Eli Lilly were struggling to develop new product that could match the success of current blockbuster drugs. Exclusivity in the market was also diminishing rapidly, as many "me too" drugs and generic products crowded the marketplace.  This increased competition in the industry for blockbuster drugs within therapeutic areas and rapid introduction of generics in the market reduced period of market exclusivity resulting in reduced sales and less time for each company to recoup its substantial R&D investment.

Industry growth slowed significantly in the 1990's, mainly due to a lack of innovation.  The overall number of new products in the industry pipeline was shrinking as innovation slows, patents run out and generic drugs are able to enter the market, thus forcing Pharmaceutical companies to raise the prices of their drugs in order to maintain profits.  The cost to develop new drugs is also increasing rapidly, as R&D investments and overall expenditures increase, COGS is expected to jump to 60% of sales by the year 2000.  Manufacturing costs have already doubled, and there are no new drugs being made to offset this increase.  In addition, new FDA regulations required different production equipment and the EPA was requiring heavy investments on pollution control equipment.  All of these changes compounded with the new production technology necessary to produce complex molecule raised the costs of manufacturing dramatically.

In addition, because of government regulation to curb the increasing costs of consumer healthcare, the price flexibility that most of the top pharmaceutical companies had long enjoyed, was diminishing rapidly.  The squeeze was continued by HMOs and managed care providers who, because of their increased presence in the market, could buy pharmaceutical products in bulk, and thus demand a significant discount amounting to almost 60% of prices.  This combined with the need of top companies like Eli Lilly to maintain strong relationships with the HMOs in order to maintain strong formulary positions was another new challenge to face.  

Lastly, the cost of manufacturing pharmaceutical products was also increasing due to a variety of reasons.  More stringent FDA regulations on product quality, combined with new EPA requirements on the type of production and environmental control equipment used caused the overall industry costs of manufacturing to increase from 10% of sales in the 1980’s to 20% of sales in the early 1990’s.  Also the new drugs that were in the development pipeline were more complex and made from highly potent compounds that required more advanced and costly production technology.
Specialization vs. Flexible plant analysis

Given the case information, there are several quantitative estimates of cost that compare the two facility options, as well as a substantial amount of qualitative information pointing to the Flexible facility being in the best interest of Eli Lilly in the long run. Focusing on costs alone, the total associated costs of building and operating a specialized plant for 15 years equals $139.5 million given construction, rig, and total estimated operation costs compared with $292.2 million for a Flexible plant.  In addition to this, a plant specifically designed and optimized for a set group of products would produce higher yields of output (24,000 kg per year vs. 14,625 kg per year), experience economies of scale, and produce at a utilization rate of 80% vs. the 65% of a flexible plant.  Based on this information alone, it would seem that the specialized plant may be the best option in the short run. However, despite having lower short term yields and utilization, the Flexible plant option offers significant long run advantages.  The first is lower associated risk based on possible process redesign requirements and failure clinical trial to prove a drugs merit and ultimately get the drug getting to market.  This is because a Flexible facility is more adaptable, and the process for drug production does not have to be finalized until later in the construction process. Not having to deal with a possible required retrofit cost (equal to the initial cost of building a specialized facility, $37.50 million) and the value of getting a new drug to market one year sooner in terms of sales was crucial."  On page 12 of the case, it states that "Alfatine, Betazine, and Clorazine would not get to market any sooner with the flexible plant, but subsequent new products could get to market one year earlier which amounts to a full 12 month improvement of product time to market for any future drug for years to come.”
In analyzing this data and develop a criteria to quantitatively evaluate each option, we have made the following assumptions about information that was not provided in the case.
Assumptions:

Both Scenarios:
Discount Rate of 10%

Assumed profit per KG of $10,000 in specialized scenario and $11,000 in flexible scenario

 

Specialized Plant Scenario
· Average Delay for Specialized Plant of 6 months

· 90% reduction in specialized plant volumes due to combined chance of drug failure and drug blockbuster

· Assumed that Lilly will roll out a new specialized plant and three new drugs on the same schedule as the flexible scenario, except that all the plants are staggered one year behind their flexible counterparts to account for the slower process finalization time.

· Since the flexible plant scenario yields 20 new drugs in 10 years, we assume that Lily would want to roll out about that many drugs with the specialized scenario as well. This means that in years 2002 and 2005, Lily rolls out an “extra” plant to make sure +/- 20 drugs hit the market in 10 years – even though they hit the market later.

 

Flexible Plant Scenario
· Assumed 10% greater profits per KG of drug for flexible plant due to one more year of high margin sales

· Assume that each flexible plant makes two low volume drugs (B & C) for the duration of their productive lives, while spinning out one high volume drug every three years to a specialized plant

· Specialized plants built in flexible plant scenario will have one rig each and will have no delays and will have no risk reduction factor

· Assumed Lily would roll out a new flexible plant and three new drugs every year, plus one more drug every third year to replace high volume drug spun out of existing flexible plants

· Assumed specialized one-rig plants would need to be paid for two years before drug production began in order to account for the one year switchover cost

· Assumed specialized plants in flexible plant scenario would only cost 25 million due to one rig setup

In addition, we know from the case that due to high product profit margins on its drugs, Lilly must have excess product inventory at all times meaning that demand can never exceed capacity under either facility type option.  With this in mind, we are also provided in Exhibit 4 the yearly product demand forecast over ten years for Alfatine, Betazine, & Clorazine, as well as the yearly production capacity for each facility type.  Furthermore, we know that based on demand and flexible facility yield projections in the case that Alfatine will require its own specialized facility within approximately 5 years of introduction to the market, which requires any recommendation for a Flexible facility strategy to also include corresponding specialized facilities to handle high growth products.
Assuming this information then allowed us to build a model for each facility type that forecasted the following:

· Yearly product demand per new drug released
· Total yearly plant production capacity

· Timing for when specific product demand exceeds production capacity and a product move to a specialized plant is necessary

· Total yearly profit margin
· Total yearly construction & operating costs

· Total yearly net income

· Total facility type NPV and IRR

*See Appendix 1a &1b for each model*
Conclusion
Overall, our data suggests that based on the particular decision criteria, a manager in this situation such as Steve Mueller has evidence to chose either the specialized facility or flexible facility system option.  If company management values cost savings and a high internal rate of return as its most important strategic goals, then our model suggests that the specialized facility strategy should be chosen due to lower NPV of Costs ($245 mill vs. $752 mill) and higher IRR (167% vs. 82%).  However, in the context of the case Eli Lilly is a major international pharmaceutical company competing marketplace where product exclusivity and market share mean everything.  Given this reality, we believe that company management will more greatly value the higher project NPV ($2,843 mill vs. $1,629 mill), increased market share gains, and higher volume of drug production associated with the Flexible facility hybrid system offer the best solution.
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