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15.482Unit	Outline
§ Capital	Budgeting
§ Alternatives	to	NPV
§ Mini-Case:	Genentech	and	Herceptin
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Mini-Case:	
Genentech	and	

Herceptin



15.482Genentech
§ Genentech	founded	in	1976	by	Robert	Swanson	and	Dr.	Herbert	Boyer	based	

on	recombinant	DNA	technology
§ Cloned	first	human	protein	(1977),	human	insulin	(1978),	human	growth	

factor	(1979),	etc.
§ 1980	Genentech	IPO’d,	raising	$35	million	($35	to	$88	in	an	hour)
§ 1990	Roche	acquires	majority	ownership	in	Genentech,	completed	acquisition	

in	2009
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Source:	gene.com	(10/20/14)
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§ Who	are	the	investors?
§ What	are	their	objectives,	
constraints,	and	timelines?	
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Components	of	NPV	Calculation:
§ PV(Costs	from	1981	to	1998)
§ PV(Revenues	from	1999	to	2013)	
§ PV(Revenues	from	2014	to	2019)
§ PV(Revenues	from	2020	forward)

Additional	Factors:
§ Scientific	risk
§ Business	risk
§ Financing	risk
§ Legal	risk
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Herceptin Worldwide	Annual	Sales
5% 10% 15% 40%

1 1999 CHF	300 0.665 200$								 0.95 0.91 0.87 0.71
2 2000 CHF	540 0.592 320$								 0.91 0.83 0.76 0.51
3 2001 CHF	806 0.592 477$								 0.86 0.75 0.66 0.36
4 2002 CHF	1,007 0.642 647$								 0.82 0.68 0.57 0.26
5 2003 CHF	1,177 0.743 874$								 0.78 0.62 0.50 0.19
6 2004 CHF	1,435 0.805 1,155$					 0.75 0.56 0.43 0.13
7 2005 CHF	2,146 0.802 1,722$					 0.71 0.51 0.38 0.09
8 2006 CHF	3,927 0.798 3,133$					 0.68 0.47 0.33 0.07
9 2007 CHF	4,852 0.833 4,043$					 0.64 0.42 0.28 0.05
10 2008 CHF	5,092 0.923 4,701$					 0.61 0.39 0.25 0.03
11 2009 CHF	5,266 0.921 4,852$					 0.58 0.35 0.21 0.02
12 2010 CHF	5,429 0.959 5,207$					 0.56 0.32 0.19 0.02
13 2011 CHF	5,253 1.128 5,924$					 0.53 0.29 0.16 0.01
14 2012 CHF	5,889 1.065 6,274$					 0.51 0.26 0.14 0.01
15 2013 CHF	6,079 1.078 6,556$					 0.48 0.24 0.12 0.01
16 2014 CHF	6,275 0.955 5,992$					 0.46 0.22 0.11 0.00
17 2015 CHF	6,538 0.963 6,295$					 0.44 0.20 0.09 0.00

PV-1998	(5%) CHF	35,243 32,498$		
PV-1998	(10%) CHF	21,270 19,159$		
PV-1998	(15%) CHF	13,567 11,912$		
PV-1998	(40%) CHF	2,770 2,131$				

CHF	Sales	
(M)

USD/CHF
USD	Sales	

(M)
Yeark

1/(1+R)^k	,			R		=
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Herceptin Worldwide	Annual	Sales
Assumption:	
After	2019,	
sales	decline	
by	20%	per	
year

5% 10% 15% 40%

18 2016 CHF	6,734 0.985 6,635$					 0.95 0.91 0.87 0.71
19 2017 CHF	6,936 1.006 6,976$					 0.91 0.83 0.76 0.51
20 2018 CHF	7,144 1.006 7,185$					 0.86 0.75 0.66 0.36
21 2019 CHF	7,359 1.006 7,401$					 0.82 0.68 0.57 0.26
22 2020 CHF	5,887 1.006 5,921$					 0.78 0.62 0.50 0.19
23 2021 CHF	4,709 1.006 4,737$					 0.75 0.56 0.43 0.13
24 2022 CHF	3,768 1.006 3,789$					 0.71 0.51 0.38 0.09
25 2023 CHF	3,014 1.006 3,031$					 0.68 0.47 0.33 0.07
26 2024 CHF	2,411 1.006 2,425$					 0.64 0.42 0.28 0.05
27 2025 CHF	1,929 1.006 1,940$					 0.61 0.39 0.25 0.03
28 2026 CHF	1,543 1.006 1,552$					 0.58 0.35 0.21 0.02
29 2027 CHF	1,235 1.006 1,242$					 0.56 0.32 0.19 0.02
30 2028 CHF	988 1.006 993$								 0.53 0.29 0.16 0.01
31 2029 CHF	790 1.006 795$								 0.51 0.26 0.14 0.01
32 2030 CHF	632 1.006 636$								 0.48 0.24 0.12 0.01
33 2031 CHF	506 1.006 509$								 0.46 0.22 0.11 0.00
34 2032 CHF	405 1.006 407$								 0.44 0.20 0.09 0.00

PV-1998	(5%) CHF	78,981 76,356$		
PV-1998	(10%) CHF	56,707 54,674$		
PV-1998	(15%) CHF	43,103 41,498$		
PV-1998	(40%) CHF	18,190 17,541$		

USD	Sales	
(M)

1/(1+R)^k	,			R		=
k Year

CHF	Sales	
(M)

USD/CHF



15.482Herceptin
Does	Upfront	Investment	Justify	Potential	Profits?
§ Large	investment	over	a	lengthy	period
§ Risk	is	high	at	the	start,	but	declines	over	time
§ Profits	are	potentially	significant,	but	very	difficult	to	predict
§ Risk	and	uncertainty:	side	effects,	FX,	competitors,	etc.
§ Cost	of	capital	is	key	for:	(1)	discounting	future	profits;	and	(2)	

ongoing	financing	costs
§ Careful	financing	can	yield	highly	profitable	drugs	whereas	poor	

financing	can	generate	huge	losses
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Nature	Reviews	Drug	Discovery	12(2013),	
737–738.


