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Temperament Affects Rangeland

Use Patterns and Reproductive

Performance of Beef Cows
By Laura E. Goodman, Andrés F. Cibils, Robert L. Wesley, J. Travis Mulliniks,

Mark K. Petersen, Eric J. Scholljegerdes, and Shad H. Cox

On the Ground

• The American beef industry is paying more attention to
cattle temperament, but studies examining relationships
between temperaments and grazing behavior or animal
performance on rangelands are limited.

• We studied range beef cow temperaments using the
behavioral syndromes framework. Cows classified into
behavioral type groups on the basis of a suite of
correlated behaviors showed contrasting rangeland
use patterns and different reproductive efficiency.
These differences resulted in temperament-related
culling rates over time.

• We argue that the behavioral syndromes conceptual
framework could be a valuable tool to advance current
understanding about how cattle temperaments are
related to grazing patterns and animal performance on
rangeland.
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The American Beef Industry is Paying More
Attention to Cattle Temperament

attle temperament has become increasingly
important to beef cattle producers. The USDA
National Animal Health Monitoring System’s
survey of 2,700 cow-calf operations1 found that

16.6% of operations had sold at least one cow due to
temperament, and that cow-calf operations sold on average
3.6% of cows solely due to temperament in 2007, a 10.2% and
1.9% increase from their 1997 survey, respectively.2 Another
survey found that 31% of producers included disposition

among their top three criteria for bull selection and 7% listed
disposition as their number one criterion.3

Breed associations have noticed this preference for
animals with a calmer temperament. In 1991, the Limousin
Directions Breeders Symposium identified improving
disposition as their number one breed priority.4 Using
the Beef Improvement Federation (BIF) temperament
scoring system, which scores an animal on a scale of one
through six from docile to very aggressive while being
processed through a chute, the North American Limousin
Foundation (NALF) became the first breed in the industry to
develop a docility expected progeny difference (EPD) index.4

Then, in 2008, the American Angus Association followed suit
and included a docility EPD in their National Cattle
Evaluation,5 followed by the American Simmental Associa-
tion in 2011.6

The increasing importance given to the temperament of
cattle may be explained by the advancing average age of
cowherd owners (59 years), the decrease in available farm
labor, or the increasing cost of healthcare.6 Another likely
cause is the increasing evidence that docility affects animal
performance in confinement. In feedlots, researchers have
found that compared to calmer cattle, stressed animals exhibit
reduced growth rates,7 decreased ADG (average daily gain),7–9

lower body condition score, 8 lower feed conversion
efficiency,7,8 lighter weights at slaughter,10 lighter carcass
weights,7,10 tougher meat,8,11,12 and higher proportions of dark
cutting beef.11 Temperament-related differences in performance
of feedlot calves can result in a $62.19/head greater return on
docile vs. aggressive animals.13

But Do Cattle Temperaments Really Matter in
Rangeland Environments?

Studies examining relationships between cattle temperaments
and grazing behavior or animal performance on rangelands are
limited, but have generally concluded that regardless of the type
of breed origin, whether Bos taurus or B. indicus, and class of
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animal, whether steers or cows, temperament is unrelated to
animal terrain use14 and animal performance.14–16 For example,
no relationship between temperaments of steers and cows,
assessed via a chute rating score, and levels of fat deposition
(steers) or pregnancy rates (cows) were found in rangeland-raised
cattle in northern Queensland, Australia.15 In Montana,
researchers found that temperament of cows at calving assessed
via a qualitative chute temperament score, were not related to
terrain use patterns.14 In northernColorado, researchers recently
reported no relationship between steer temperament, assessed
twice via chute exit velocity scores, and average daily weight gains
on shortgrass prairie.16

It is frequently assumed that animals with docile vs. more
aggressive temperaments perform equally well on rangelands
because per capita space allowance is not limiting (usually
many acres per animal) and handling by humans is
infrequent.16 While this may be true, it is also possible that
different temperament traits are relevant to animal performance
in confinement vs. rangeland (see next section) or, more
importantly, that measuring a single behavioral trait to infer
animal temperament, as is often the case, is not sufficient.

Ecologists who investigate the biological significance of
individual-based variation in animal behavior increasingly are
using conceptual and analytical frameworks that take into
account multiple co-varying behavioral traits.17 To date, there
has been limited to nil adoption of these approaches among
livestock ethologists. Our objective in this article is to report
work conducted by our team that assessed range beef cattle
temperaments using the behavioral syndromes framework.18

Behavioral Syndromes: A Different Framework
to Assess Animal Temperaments

Behavioral syndromes are defined as suites of correlated
behaviors that are consistently different among individuals
across situations (feeding behavior on range pastures and in
the feedlot), context (boldness in feeding, anti-predator, and
mating behavior), and time.19 Behaviors included in a
syndrome can be either inherited or learned and need not be
constant throughout the lifetime of an individual. This notion
sets behavioral syndromes apart from the closely-related
concepts of personalities, coping styles, or temperaments, all
of which consist of behaviors that are not necessarily
correlated and that are assumed to be mostly controlled by
inheritance.20

Interestingly, most temperament tests done on cattle focus
almost exclusively on the first of five general temperament trait
categories described in the literature: shyness–boldness;
exploration–avoidance; activity; sociability; and aggressiveness.21

While inferring temperament from shyness–boldness tests seems
reasonable for feedlot animals whose contact with humans is
frequent and living space is limited, in rangeland environments
exploration–avoidance dimensions of livestock temperaments
may be as important as shyness–boldness reactions, given the
ever-changing nature of the foraging environment. The
behavioral syndrome approach allows individuals to be classified
into behavioral types on the basis of more than one of these five

temperament trait categories,22 making it a very useful tool
to explore the connections between cattle temperament and
performance on rangeland.

Behavioral ecologists have also shown that behavioral
syndromes affect an animal’s fitness because they can limit an
individual’s ability to adapt to varying environments.17 Based
on these ideas, we reasoned that if we could assess
temperaments using the behavioral syndromes framework,
i.e., measuring suites of correlated behaviors on each animal,
we might be able to detect the elusive temperament–
performance connections.

Temperament–Performance Connections
Revealed by the Behavioral Syndrome
Classification Approachi

Our team began this study in 2006 by conducting multiple
tests with individually stalled pregnant or nursing young beef
cows to determine the time it took each animal to consume a
pound of cotton seed cake in confinement. We then selected
the cows with the fastest and slowest supplement consump-
tion rate (SCR), fitted them with GPS collars, and monitored
their behavior in a 321-acre rangeland pasture for several
weeks immediately after calving. We reasoned that if the
behavioral syndrome idea were correct, differences in feeding
style in the stalls (contrasting SCR) would have to translate
into differences in the cows’ approach to foraging on
rangeland, which should eventually result in performance
differences. We also hypothesized that we should be able to
identify a physiological indicator that pointed to a potential
mechanism that we could eventually rely on to explain
temperament differences. So we also extracted multiple blood
samples from each cow to measure individual serum cortisol
levels. The team repeated this study two years in a row, with a
different set of cows each year. A total of 36 cows were
involved in the study, which was conducted at New Mexico
State University Corona Range and Livestock Research
Center located close to the geographic center of New Mexico.

We found that SCR was positively correlated with distance
traveled from the water drinker, and negatively correlated with
the amount of time cows spent loafing close to the drinker or
under the juniper trees each day. We also found that cows
with high SCR (fast eaters) had significantly higher serum
cortisol levels than their low SCR (slow eaters) counterparts.
We were able to separate cows into statistically different
behavioral type groups on the basis of their pasture-use
patterns or performance metrics (Table 1).

The first group, which included the fast eaters (high SCR)
all of whom exhibited a ‘go-getter’ type of temperament spent
about half as much time close to the drinker and explored a
larger area of the pasture each day (+ 9 acres) compared with
their slow eater (low SCR) ‘laid-back’ temperament type
peers. Cows belonging to the ‘go-getter’ behavioral type,

i This section describes results from a study published by members of our

team in 2012. We refer the reader to Wesley et al.23 for a detailed account of

experimental design, data analysis procedures, and results obtained.
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tended to be slightly heavier, and after calving began gaining
weight 25 days sooner and began cycling 18 days sooner.
‘Go-getter’ cows weaned calves that were on average 44 lb
heavier than those of their ‘laid-back’ behavioral type group
(Table 1). These weaning weight differences were not trivial
in terms of economic value. With a national average of $203
per hundred pounds for 500 lb steers,24 if sold at weaning,
calves from the average ‘go-getter’ cow would bring $89 more
than a calf from a ‘laid-back’ temperament type.

The team noticed something unexpected by the end of the
two-year study. ‘Laid-back’ cows were relatively rare in the
Corona Ranch herd. We reasoned that if it was true that cows
with this temperament type were inferior performers they
were possibly being culled from the herd at a higher rate
because it is Corona Ranch’s policy is to sell all cows that come
up open in the fall. We judged this question to be sufficiently
important to merit a follow-up case study to track the fate of
the ‘go-getter’ and ‘laid-back’ cows in the years following the
study. We also speculated that if ‘laid-back’ cows were being
culled at higher rates, the average SCR of the herd should
increase over time (i.e., with time we would end up with a herd
of solid ‘go-getters’).

WhatWas the Fate of ‘Go-Getter’ and ‘Laid-Back’
Temperament Types in the CoronaRanchHerd?

To address our first question we examined the Corona
Ranch herd records and retrieved calving and culling rates for
the ‘go-getter’ and ‘laid-back’ cows over a five-year period
(2006-2010). Cows in the initial study were 3 years old, so
assuming that they would stay in the herd until they were 6 or
7 years of age, we selected 2010 as a reasonable cut-off date to
explore temperament-dependent culling rates. We used this
information to compute cumulative culling rates, which were

calculated as the number of animals culled for the current year
plus the number culled from all previous years divided by the
number of initial animals in a given temperament group.

Over the five-year period, the mean number of calves born
to the 20 ‘go-getter’ and nine ‘laid-back’ cows in the years
following that study was 15.6 ± 0.81 and 5.2 ± 0.62. The
average number born to each group decreased each year due to
culling of open cows. By 2010, only two of the original 9
‘laid-back’ cows (22%) and 10 of the original 20 original
‘go-getter’ cows (50%) remained in the herd (Fig. 1).
Admittedly, the number of cows that remained in each
group is insufficient to make statistically valid inferences from
these observations. However, we think that these data provide
anecdotic support for our earlier observation that cows with
contrasting behavioral syndromes were being culled from the
herd at different rates. Our next task will be to design and
conduct a robust study to test this hypothesis.

Our second question, i.e., whether the average tempera-
ment type of the herd changed over time, was addressed by
conducting a single SCR test, as described above, on all 138
adult cows of the Corona Ranch herd in spring 2012. We had
learned in the study described above that SCR differences
among temperament types were very stable through time,23 so
our classification of the entire adult cow herd in 2012 was
done on the basis of a single SCR test per cow (138 tests all
told). Once we had the data in hand, we graphically compared
the frequency distribution of SCR for the 138 mature cows
with that of the 54 young cows tested in 2006, and the 28
young cows tested in 2007. To develop these graphs, we
defined ten bins (groups) using 1 g/s intervals for the entire
SCR range (0–11 g/s). Number of cows in each bin category
was transformed to herd percentage values (number of animals
within each bin/total number of animals tested in a given
year).

As expected, we found that over a seven-year period
(2006-2012) frequency of SCR in the Corona Ranch herd
appeared to shift towards a population composed predomi-
nantly of ‘go-getters’ (Fig. 2). All 54 young cows tested in
2006 had SCRs of less than 2.5 g/sec; the largest subgroup
(70%) included cows that had SCRs of 0 to 1 g/s (slow eaters,
possibly ‘laid-back’ temperament type). SCRs of the 28 young

Figure 1. Cumulative culling rate for range beef cows at Corona Ranch
classified into two behavioral types: BT1 or go-getters (n = 20) and BT2
(n = 9) or laid-back by Wesley et al.23 Corona Ranch culls all cows that
come up open in the fall.

Table 1. Behavior and performance of cows with

different temperaments classified into behavioral

types by Wesley et al.23 using the behavioral

syndromes framework

BT1
go-getters

BT2
laid-back

SCR Fast eaters Slow eaters

Time loafing at water Short Long

Spatial search pattern Dispersed Concentrated

Calf weaning weights Heavier Lighter

Return to estrus
after calving

Shorter Longer

Blood cortisol when
confined

High Low

Frequency of BT
in herd

Common Rare

BT = behavioral types; SCR =supplement consumption
rate in confinement.
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cows tested in 2007 were all below 3.7 g/s. By 2012, however,
67% of the herd exhibited SCRs greater than 3 g/s, and the
most frequent subgroup (29%) was made up of cows with
SCRs ranging from 4.01 to 5 g/s (fast eaters, presumably
‘go-getter’ temperament type). Our data appear to confirm our
original suspicion, although it is also possible that as cows get
older and gain weight, they become more skilled at consuming
cotton seed cake cubes. Therefore, use of SCR as a behavioral
type proxy has limitations that will need to be addressed in
future research. Still, even considering these issues, we think
that these pieces of circumstantial evidence collectively point
to fact that cattle temperament types in the herd we studied
are associated with reproductive performance, which appears
to have resulted in temperament-dependent culling rates.

Where Do We Go From Here?
Reeves and Derner16 stated that “there is still much to be

learned about cattle temperament and its relationship to
performance in a variety of settings.”We agree and think that
our results suggest that the behavioral syndromes conceptual
framework could be a valuable tool to advance the current
understanding about how cattle temperaments are related to
grazing patterns and animal performance on rangeland. Since
concluding the studies described in this article, we continued
our investigation of behavioral syndromes working with the
entire Corona Ranch black baldy herd of cows and with a Bos
indicus beef breed grazing the somewhat harsher environment
of the Chihuahuan Desert. We are encouraged by the data we
have analyzed so far. Suites of correlated behaviors as well as
connections among temperament, rangeland use patterns, and
performance also appear to be present in these data, which we
plan to submit to the review of peers before long.

Important questions that warrant further research revolve
around how inheritance interacts with learning (either
individual or socially-induced) to determine an animal’s
behavioral type. Can female offspring of ‘laid-back’ cows
learn to become ‘go-getters’ as adults or should Corona Ranch
seek to cull all of the less productive ‘laid back’ individuals at
an early age?

Still, in our opinion, perhaps the more interesting question
raised by our data is if cows with optimum temperaments for
rangeland environments can produce calves with tempera-
ments well suited for feedlots. Are these two production
objectives compatible? Cows with the ‘go-getter’ temperament
type, which appeared better adapted to grazing conditions at
Corona Ranch, had significantly higher serum cortisol than
their ‘laid-back’ counterparts.23 In feedlot environments, high
cortisol levels are associated with higher excitability and stress,
which have been linked to poorer weight gains, higher
morbidity rates, and lower meat quality. If temperament type
is heritable, then is it possible that our best rangeland cows are
producing mediocre feedlot candidates? Deciphering this
possible paradox has the potential to impact emerging views
about behavior-based genetic selection of rangeland cattle25

and current calf backgrounding and receiving protocols.

Acknowledgments
We thank Drs. Derek Bailey, Amy Ganguli, and

Robert Steiner for their helpful comments on an earlier version
of this manuscript. An anonymous reviewer provided sugges-
tions that helped improve our manuscript.

References

1. APHIS-USDANAHMS, 2009. Part II: Reference of beef cow-
calf management practices in the United States, 2007–2008.
Available at: https://www.aphis.usda.gov/animal_health/nahms/
beefcowcalf/downloads/beef0708/Beef0708_is_PartII_Highlights.
pdf. Accessed 26 March 2016.

2. APHIS-USDA NAHMS, 1997. Part 1: Reference of 1997 beef
cow-calf management practices. Available at: https://www.aphis.
usda.gov/animal_health/nahms/beefcowcalf/downloads/beef97/
Beef97_dr_PartI.pdf. Accessed 26 March 2016.

3. SIMMS, DD, JM GRESKE, AND RP BOLZE. 1994. Commercial
cattle producers: bull selection criteria. In: & KSU, editor.
Cattlemen's Day, 1994; March 4, 1994. Manhattan, KS: Kansas
State University. p. 57-60.

4. HYDE, L 2010. Limousine breeders tackle temperament –
genetic trend shows power of selection. Available at: http://www.
nalf.org/pdf/2010/aug19/tackletemperament.pdf. Accessed 26
March 2016.

Figure 2. Frequency distribution of supplement consumption rate test results in 3-year-old cows in 2006 (n = 54) and 2007 (n= 28) vs. the entire adult
cowherd (4 to 12 y; n = 138) in 2012. Cows with the lowest SCRs belonged to the laid-back behavioral type, whereas cows with high SCRs exhibited
go-getter temperaments. The frequency of cows with higher SCR in the Corona Ranch herd tended to increase through time.

2016 295

https://www.aphis.usda.gov/animal_health/nahms/beefcowcalf/downloads/beef0708/Beef0708_is_PartII_Highlights.pdf
https://www.aphis.usda.gov/animal_health/nahms/beefcowcalf/downloads/beef0708/Beef0708_is_PartII_Highlights.pdf
https://www.aphis.usda.gov/animal_health/nahms/beefcowcalf/downloads/beef0708/Beef0708_is_PartII_Highlights.pdf
https://www.aphis.usda.gov/animal_health/nahms/beefcowcalf/downloads/beef97/Beef97_dr_PartI.pdf
https://www.aphis.usda.gov/animal_health/nahms/beefcowcalf/downloads/beef97/Beef97_dr_PartI.pdf
https://www.aphis.usda.gov/animal_health/nahms/beefcowcalf/downloads/beef97/Beef97_dr_PartI.pdf
http://www.nalf.org/pdf/2010/aug19/tackletemperament.pdf
http://www.nalf.org/pdf/2010/aug19/tackletemperament.pdf


5. NORTHCUTT, S, AND B BOWMAN. 2010. Docility genetic
evaluation research. By the numbers. Available at: http://www.
angus.org/nce/documents/bythenumbersdocility.pdf. Accessed
26 March.

6. LIPSEY, J, AND E CREASON. 2011. For some, disposition is the
most important trait. Available at: http://simmental.org/site/
pdf/register/Sept%2011%20Register%20For%20Some%20
Disposition%20Most%20Important.pdf. Accessed 24 February
2014.

7. CAFÉ, LM, DL ROBINSON, DM FERGUSON, BLMCINTYRE, GH
GEESINK, AND PL GREENWOOD. 2011. Cattle temperament:
Persistence of assessments and associations with productivity,
efficiency, carcass and meat quality traits1. Journal of Animal
Science 89:1452-1465.

8. PETHERICK, JC, RG HOLROYD, VJ DOOGAN, AND BK VENUS.
2002. Productivity, carcass and meat quality of lot-fed Bos indicus
cross steers grouped according to temperament. Australian
Journal of Experimental Agriculture 42:389-398.

9. VOISINET, BD, T GRANDIN, SF O’CONNOR, JD TATUM, AND MJ
DEESING. 1997. Bos indicus-cross feedlot cattle with excitable
temperaments have tougher meat and a higher incidence of
borderline dark cutters. Meat Science 46:367-377.

10. BURROW, HM, AND RD DILLON. 1997. Relationships between
temperament and growth in a feedlot and commercial carcass
traits of Bos indicus crossbreds. Australian Journal of Experimen-
tal Agriculture 37:407-411.

11. VOISINET, BD, T GRANDIN, JD TATUM, SF O’CONNOR, AND JJ
STRUTHERS. 1997. Feedlot cattle with calm temperaments have
higher average daily gains than cattle with excitable temperaments.
Journal of Animal Science 75:892-896.

12. & Vann RC, editor. Relationships between carcass quality and
temperament in beef cattleProceedings of the Beef Improvement
Federation 38th Annual Research Symposium and Annual
Meeting; Chocktaw, MS, USA.

13. BUSBY, WD, P BEEDLE, D STROHBEHN, LR CORAH, AND JF
STIKA. 2005. Effects of disposition on feedlot gain and quality
grade. Journal of Animal Science 83:63 (Abstr.).

14. Bailey DW, VanWagoner HC, Jensen D, Boss D, & Thomas
MG, editors. Relationship of temperament at calving and
distribution of beef cows grazing foothill rangeland. Proceedings
of the WSASAS.

15. FORDYCE, G, JR WYTHES, WR SHORTHOSE, DW UNDERWOOD,
AND RK SHEPHERD. 1988. Cattle temperaments in extensive beef
herds in northern Queensland. 2. Effect of temperament on
carcass and meat quality. Australian Journal of Experimental
Agriculture 28:689-693.

16. REEVES, JL, AND JD DERNER. 2015. Temperament does not
affect steer weight gains on extensively managed semiarid
rangeland. Rangelands 37:186-190.

17. BELL, AM 2007. Evolutionary biology: Animal personalities.
Nature 447:539-540.

18. SIH, A, AM BELL, AND CJ JOHNSON. 2004. Behavioral
syndromes: an ecological and evolutionary overview. Trends in
Ecololgy & Evolution 19:372-378.

19. SIH, A, AM BELL, CJ JOHNSON, AND RE ZIEMBRA. 2004.
Behavioral syndromes: an integrative overview.Quarterly Review
of Biology 79:242-277.

20. STAMPS, J, AND TGGGROOTHUIS. 2010. The development of animal
personality: relevance, concepts and perspectives. Biological Reviews
85:301-325.

21. RÉALE, D, SM READER, D SOL, PT MCDOUGALL, AND NJ
DINGEMANSE. 2007. Integrating animal temperament within
ecology and evolution. Biological Reviews 82:291-318.

22. LUTTBEG, B, AND A SIH. 2010. Risk, resources and state-
dependent adaptive behavioural syndromes. Philosophical
Transactions of the Royal Society London B: Biological Sciences
365:3977-3990.

23. WESLEY, RL, AF CIBILS, JT MULLINIKS, ER POLLAK, MK
PETERSEN, AND EL FREDRICKSON. 2012. An assessment of
behavioural syndromes in rangeland-raised beef cattle. Applied
Animal Behaviour Science 139:183-194.

24. USDA, AMS 2016. National weekly feeder & stocker cattle
summary. Available at: http://www.ams.usda.gov/mnreports/
lswnfss.pdf. Accessed 14 March 2016.

25. BAILEY, DW, S LUNT, A LIPKA, MG THOMAS, JF MEDRANO, A
CÁNOVAS, G RINCON, MB STEPHENSON, AND D JENSEN. 2015.
Genetic influences on cattle grazing distribution: association of
genetic markers with terrain use in cattle. Rangeland Ecology &
Management 68:142-149.

Authors are Assistant Professor and Range Extension Specialist,
Natural Resource Ecology and Management Department,
Oklahoma State University, Stillwater, OK, USA (Goodman);
Professor, Department of Animal and Range Sciences, NewMexico
State University, Las Cruces, NM, USA (Cibils acibils@nmsu.edu);
Associate Professor, Department of Animal andRange Sciences, New
Mexico State University, Las Cruces, NM, USA (Scholljegerdes);
Ranch Manager, SRP McGinley Ranch, Gordon, NE, USA
(Wesley); Assistant Professor, Department of Animal Science,
University of Tennessee, Crossville, TN, USA (Mulliniks); Research
Leader, USDA-ARS Fort Keogh Livestock and Range Research
Laboratory, Miles City, MT, USA (Petersen); and Superintendent,
Corona Range and Livestock Research Center, New Mexico State
University, Corona, NM, USA (Cox). This work was supported by
the U.S. Dept. of Agriculture National Institute of Food and
Agriculture, Hatch project 1000985 (Cibils). Partial support was
provided by the NewMexico Agricultural Experiment Station, and
the New Mexico State University Corona Range and Livestock
Research Center.

Rangelands296

http://www.angus.org/nce/documents/bythenumbersdocility.pdf
http://www.angus.org/nce/documents/bythenumbersdocility.pdf
http://simmental.org/site/pdf/register/Sept%2011%20Register%20For%20Some%20Disposition%20Most%20Important.pdf
http://simmental.org/site/pdf/register/Sept%2011%20Register%20For%20Some%20Disposition%20Most%20Important.pdf
http://simmental.org/site/pdf/register/Sept%2011%20Register%20For%20Some%20Disposition%20Most%20Important.pdf
http://www.ams.usda.gov/mnreports/lswnfss.pdf
http://www.ams.usda.gov/mnreports/lswnfss.pdf
mailto:acibils@nmsu.edu

	Temperament Affects Rangeland Use Patterns and Reproductive Performance of Beef Cows
	The American Beef Industry is Paying More �Attention to Cattle Temperament
	But Do Cattle Temperaments Really Matter in �Rangeland Environments?
	Behavioral Syndromes: A Different Framework to Assess Animal Temperaments
	Temperament–Performance Connections �Revealed by the Behavioral Syndrome �Classification ApproachiiThis section describes r...
	What Was the Fate of `Go-Getter' and `Laid-Back' Temperament Types in the Corona Ranch Herd?
	Where Do We Go From Here?
	Acknowledgments
	section8
	References


