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NMEs per $8 R&D spent (inflation adjusted)
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FDA tightens regulation
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FDA clears backlog following
PDUFA regulations and
perhaps relaxes on HIV drugs
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Note: R&D costs are estimated from PhRMA annual survey 2009; NMEs are the total number of small molecule and biclogic approvals by the FDA

Source: Bemstein Research “The Long View — R&D Productivity” (Sepcembgf 30, 2010)
Life sciences R&D: Changing the innovation equation in India IHEe Boston ConsurTing Group










Markov chain process




Monte Carlo simulation

Standard Mormal Space
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SIR modeling
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Black Swan fractals




Red Swan instead?
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H5N1
hemagglutinin
maximum

likelihood tree
1235 isolates across

28 localities
.
® Burkina Faso # Korea (Rep. of) Fujian
#® Cambodia » Nigeria Guangdong
» Cite d'lvoire ® Sudan Guangx
& Denmark ® Switzerland & Guizhou
® Egypt Thailand Henan
Germany Turkey & Hong Kong
® Indonesia ® Ukraine & Hubei
® laly ® Vietnam ® Hunan
® Japan @ Jilin
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4 initial special economic zones (1980)
14 coastal cities (1984)

3 deltas (1985)

Hainan Province (1988)

6 Yangtze River ports (1992)

11 border cities (1992)




Inward FDI in China (USS billion),
1979-2004

Source: NSBC (1990-2005)



Asian chicken production
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Gilbert et al. in press
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Pear| River Delta, 1989 and 1997

Urban or Built-up

~ Barren Land
Cropland
Horticulture Farms
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Weng (2002)



Phylogenetic evidence
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Vijaykrishna et al. (2008)
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Seed Industry Structure
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Organic Industry o
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Acquisitions by the Top 30
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U.S. factory farm density




Annual lobbying on
agribusiness
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ayouts per crop acre

Mean p

Payment quintile

B No payments [ 2
[ . +
m: -

USDA (2007)
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Total U.S. corn production
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LUSDaA 2010/2011 estimate assumes
planted acreage of 88.2 million acres
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Grain imports/exports

GLOBAL TRADE
Metric tons of grain imported and A ;
axported by region, in millions, 2007 Amount of grain XX Amount of grain
imported exported
FORMER
SOVIET UMION
NORTH AMERICA EURDPE
24.8 million 14.8 R
metric tans 130.2
imported exported
26.4
5.4 472 EAST
ASIA
2.9 326
4.8 CARIBBEAN 75
NORTH 1 295 :
CENTRAL 0.1 ——= AFRICA so?fﬁrH
AMERICA 4.9 MIDDLE 7 3Fa 14.8 20.3
EAST o
} SOUTH
AMERICA

Food SUB- .
represents 23.8 SAHARAN 2.6 LS5 4 SOUTHEAST
about 10 to 20 AFRICA f ‘ ASIA 11
percent of consumer

spending in industrial- 41.5 ] !"7 | 10.2
v

ized nations but as ! The UN,

[ : ' CCEANIA
much as 60 to 80 percent ' | says 21 0[ :
in developing ones. } : _3Tmunt|:|e_s 4 ;
in food crisis |
are in Africa ; :

SOURCES: Food and Agriculiure Organization of the United Nations, World Bank, U.S. Department of Agricufture, Renewable Fuels Association, Food and Agricultural Policy Research Institute, Bloomberg, International Grains Council

Food and Agriculture Organization, World Bank, USDA, Renewable Foods Association, Food and Agricultural Policy
Research Institute, Bloomberg, International Grains Council
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Mexico: Producer Losses to Dumping, 1997-2005
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Corn Soy Whe at Eu-ttm Rice Poultry

Source: LIEDAFATUS, USDAMERS, OBCD, SAGARPASSIAR, Author's Calculations

Wise (2009)



Estlmated industrially produced poultry
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Gene Segments, Hosts,
and Years of Introduction

~1998

Triple
Reassortant

Classical
Swine

Eurasian
Swine

2009 A(H1N1)

Garten et dl(2009)




Agroecological niches
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Component 2

Hogerwerf et al. (2010)
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First-order multivariate
autoregression (MAR(1)) model

Xi(t+ 1) =b;o+ b;1x1() + b;0x5(F) + ...+ b; sxs(F) + &(t, x4(2), ..., x5(t))

X,=A+BX,, +E,




Bangladesh (1990-2006)

Chicken output/input (log)

Agricultural population density (log)
—  Duck density (log)

Chicken density (log)
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Germany (1990-2006)

Chicken output/input (log)

Agricultural population density (log)
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Egypt (1990-2006)
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China (1990-2006)
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Variance

U, =2/ (1-2%)

det(B)?> = det(V_,-S) / det(V,)

More stable Less stable
A) Variance
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Return times

M = Mo, + B(X% - 1) — p, = (I-B)'A

B) Return Times
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Reactivity

=-tr[X] / tr[V_]
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C) Reactivity
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RANK Maximum eigenvalue of matrix B ~ RANK Worst case reactivity for all niches
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Not so biosecure or inert




Intensification trajectories ( OICh ~ AgPopDn)
Time series 1961-2006
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Circuits of capital

In 2004, what
were the spatial
relationships
between
(where the
croplands
enmeshed in
the market
were) -> (the
places of
resulting capital
accumulation)?
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@ Luke Bergm ann, 2012, Draft, not for citation or distribulion without perm izsion.

Bergmann (2012)



Hispanic population change in Iowa: 1990-2000
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BSL-4 labs in urban centers

Van Boeckel et al (in press)

Population Density
(people / Km?)

(3 o0-30 Minutes
() o-10

10-25

25-50

50 - 100

100 - 250

250 - 500

500 - 1,000
1,000 - 100,000

880883800

10

I 12 Jo <+ @«
LR

Population in commuting belt

B

|
America Asia Aus. Africa

EU
=
0 1990 C
Q
T 7 T SR G-I SR
|x-nﬁa 5
¥ D
GJD
Q-
3 e 2000
Q—U%D)ID = o o
£ 2 ¢ %8 8 5 = 4
W & T oI L i oz g & 3
C| T x 2 3 3 °
S| 5 3
=, 2010
? £ 3
g = o
r 1 Z 4
v X x '
o Dé
o
- 2012...
I : 2
a =z @
r 1. Z =
|¥g‘



Reductionist epizoology




Anistropy undermines factorial

design

in n
50 +
r
40 u
w
f
g Y
’ 98 57

30 4 e z
@ i
g t I
- ° s

20

q 2
10 A m
k
O -
0
T T T T T T T
0 20 40 60 80 100 120
Longitude

B 25
Bl ::0
B 335

34.0

a = Black Sea Basin
b =Moscow

C = Persian Gulf
d =Liaoning

e =Egypt
f=Qinghai

g =Mongolia

h = Germany
i=Hunan

j = Denmark

k = West Africa
| =Fujian

m = Nigeria
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Virulence and resistance
post-culling
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Worse as no actual
reproduction in the field
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