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Exploring the Role of Managerial Ability
in Influencing Dairy Farm Efficiency

Justin P. Byma and Loren W. Tauer

This paper explores the role of managerial ability in determining efficiency in New York dairy
farms. Using an unbalanced panel of farm data from 1993 through 2004, we estimate output-
oriented technical efficiencies using stochastic distance frontier functions. We find that both
lagged net farm income and farmers’ own estimates of the value of their labor and manage-
ment as proxies for managerial ability impact measured efficiency. Efficiency increases with
operator education, farm size, and extended participation in a farm management program, but

decreases with operator age.
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The notion of efficiency has been an active area
of economic research for more than fifty years.
Debreu (1951) considered the case of underutili-
zation of resources and proposed what he called
the “coefficient of resource utilization” as the
radial expansion of resources necessary to achieve
optimal production in an economy. In his ground-
breaking work, Farrell (1957) proposed numerical
measures of efficiency for individual firms. From
Farrell’s work, in combination with the enumera-
tion of Shephard’s (1953) distance functions,
came the development of empirical tools to meas-
ure efficiency. These encompass stochastic fron-
tier econometric (Aigner, Lovell, and Schmidt
1977) and mathematical programming techniques
(Seitz 1971, Charnes, Cooper, and Rhodes 1978).
The importance of this work notwithstanding,
the measurement of inefficiency does not explain
why it persists. The ability to explain differences
in efficiency across similar firms is necessary if
economists are to provide prescriptive advice to
firms, recognizing the social benefit of more effi-
cient economic activity. Some explanations of
inefficiency predate its measurement, and are
based on more general criticisms of neoclassical
production theory. Knight (1921) argued that it is
not possible for firms to calculate optimal deci-
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sion rules, and that production functions are mere
theoretical ideals. A similar explanation for the
inability of individuals to process the vast amounts
of information necessary to behave optimally is
presented in von Hayek (1945). The bounded ra-
tionality theory of Simon (1959) and the evolu-
tionary theory of Nelson and Winter (1982) can
similarly be invoked to question the existence of
known frontiers and, by extension, the meaning
of efficiency.

According to Leibenstein (1966), differences in
output across firms using the same input sets are
due to differences in incentives for workers and
managers to perform optimally, or simply dif-
ferences in inherent capabilities. This view was
criticized by Stigler (1976), who argues that any
variation in output can be attributed to specific in-
puts, including managerial ability. The manager
must decide, prior to allocative decisions, the pro-
duction technology to use and how much know-
ledge to invest. Once that decision is made, ac-
cording to Stigler, each firm is operating on an ef-
ficient frontier, although not necessarily the same
frontier as other firms.

The early efficiency studies attempt to explain
differences in computed efficiencies by perform-
ing a regression or other statistical exercise of
efficiency on a set of explanatory variables, some
of which may proxy for managerial ability. In an
investigation of the effects of managerial ability
on scale economies for dairy farms in England
and Wales, Dawson and Hubbard (1987) define
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the managerial ability as returns over feed costs, a
method also used in a similar study of scale
economies in the South African dairy sector by
Beyers (2001). Tauer (1993) regressed short-run
and long-run technical and allocative efficiencies
for a group of New York dairy farms on a set of
variables including operator age and education,
and Stefanou and Saxena (1988) found that high-
er levels of education and experience have posi-
tive effects on allocative efficiency in Pennsylva-
nia dairy farms.

The purpose of this paper is to test whether
computed inefficiency is due to measures of
managerial ability, a possible missing input in
efficiency measurement. We compute technical
efficiencies for a sample of New York dairy
farms using farm-level data. We insert two sepa-
rate proxies for management, farmers’ own esti-
mates of the value of their management and labor,
and net farm income per cow from the previous
year. Farmers’ own estimates of the value of their
labor and management is a self-assessed value
(measured in dollars) in response to a survey
question. We assume that better managers will
allot themselves a higher value for their manage-
ment and labor services, while understanding that
individual farmers may overstate or understate
this value. The second—net farm income per cow
from the previous year—measures managerial
ability inasmuch as more efficient firms will be
more profitable. Using the lagged values pre-
cludes any simultaneity bias in our estimates, and
measuring net farm income on a per cow basis
controls for farm size. We assume that managerial
ability should not radically change from one year
to the immediate next, thus better managers will
have been more profitable in previous years than
their peers. Operators’ self-reported values of
management are weakly positively correlated
with lagged net farm income (p = 0.26). We treat
both management indicators as substitute meas-
urements for the same phenomenon. Since no
perfect measure of managerial ability exists, we
are left to rely on either a subjective measure or a
metric of past success. Our results show that both
have similar efficiency effects.

We estimate an output-oriented, heteroskedastic
efficiency model [based on Hadri (1999)]. This
approach allows for testing the impact of includ-
ing management capacity on firm efficiencies,
while at the same time controlling for other firm-
specific characteristics. Coelli (2000) states that if
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the goal of the decision maker is to minimize
cost, then an input distance function is appropri-
ate. In contrast, if the goal is to maximize reve-
nue, then an output distance function is more ap-
propriate. The selection relates to the exogeneity
of the inputs and outputs with econometric esti-
mation. If inputs are exogeneous then an output
distance function would be preferred, and if out-
puts are exogeneous then an input function would
be preferred. The choice of an output or input
specification depends on whether one believes in-
put or output choices are more likely to describe
farmers’ decision making processes. If inputs are
fixed, or relatively so, then an output orientation
is justified. Given that capital and crop input
decisions are made far in advance of any milk
production, and that herd sizes adjust slowly to
changing conditions, an output distance function
is the most appropriate choice for our data set.'

The Technology Set, Distance Functions, and
Duality

Inefficiency is any deviation from a frontier (For-
sund, Lovell, and Schmidt 1980), whether pro-
duction, cost, revenue, or profit. Implicit in this
definition is the existence of these respective
frontiers. A production frontier is defined in
terms of its technology set,

T ={(x,y)|xeR’,y e R*,x can produce y} ,

for x and y nonnegative (j x 1) and (k x 1) input
and output vectors, respectively. The production
frontier for this multi-input, multi-output technol-
ogy set can be defined in terms of output or input
distance functions, where Dy(X, y) is the output
distance function defined as

() Dy(x,y)=min{¢p>0|(x,y/ ) e T}.

The output distance function seeks the largest
possible radial expansion in outputs possible for a
given input vector. The production frontier is then
given by

) F={(xy)[Dy(x,y)=1}.

! Other specifications were estimated including input-oriented tech-
nical efficiencies and conditional mean efficiency models. The results
are available from the authors.
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Thus, Do(x, y) < 1 implies that this particular in-
put-output combination lies “below” the produc-
tion frontier, indicating technical inefficiency.

We elect to model the output distance function
using a translog distance function because of its
well-known flexibility. The translog distance func-
tion for m outputs and & inputs is given by

(3) nD,, =a, +Zam Iny,,
+%zzl3mn lnym 1nyn,i
+> a, Inx,, +%ZZBH Inx, Inx,,
k k1

+ZZBkm In Xpi In Yomi+
k m

The distance function requires homogeneity of
degree one in outputs, which in turn requires

o, =LY, =0 ad> B, =0.

This is accomplished by normalizing the function
by an output. Using y; as the normalizing output,
the distance function then becomes

D, .
4) In| 2L |=0,+>Ya Iny
0 m m,i

Li

*

3T Y B, I, 0y,

+Y o, lnx,, +%ZZBM Inx, Inx,,
k ko1

+Zzl3km lnxk,i 11’1y;,
k m

where y,, = y,,/ y;. Symmetry requires that [, =

Bums B = B, and Py = P Finally, letting In Do,
= u;, and appending an error term to the right-
hand side, the translog distance function becomes

() =Iny,; =0+ o, Iny,,
+%ZZan h'ly; lny:,,' +Zak lnxk,’.
m n k
+lZZBId Inx; Inx,,
299 ’

+3 3 B Inx, Iny, +v, —u,
k m
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where v; — u; is an additive error term with ran-
dom noise part v and efficiency part u. The distri-
bution of v is assumed to be v~ N(0,5>) . Defin-
ing e, =v, —u,, the estimated technical efficiency
for the ith firm is E[exp(—u,)|e;].

The use of distance functions has become
prevalent in measuring efficiency and productiv-
ity in agriculture. Newman and Matthews (2007)
estimated an output distance function to measure
the productivity of Ireland’s agriculture. Brum-
mer, Glauben, and Thijssen (2002) also used an
output distance function to measure total factor
productivity growth of dairy in three European
countries and decomposed that growth into com-
ponents. Karagiannis, Midmore, and Tzouvelekas
(2004) used an input distance function for a
similar decomposition of livestock farms in the
United Kingdom.

Data Sources

The New York State Dairy Farm Business Sum-
mary (DFBS) is a farm management assistance
program that collects annual data from New York
dairy farmers on a voluntary basis. Data from the
years 1993 through 2004 were used. The number
of farms participating varies each year and ranged
from 354 in 1993 to 199 in 2004. Six inputs and
two outputs are defined for the analysis by sum-
ming inventory and accrual account data reported
in the survey. The two outputs are “milk” and
“other output.” The inputs are operator labor in-
put, hired labor input, purchased feed input, live-
stock input, capital input, and crop inputs. Price
indexes taken from Agricultural Prices (USDA
2004) are used to deflate the accrual and invent-
tory accounts to constant dollars. Summary statis-
tics are in Table 1.

The outputs aggregated to form our measure of
“other output” consist largely of what may be
considered by-products of milk production, such
as livestock sales (cull cows and calves). Miscel-
laneous crop sales are also included, but to be
included in the DFBS data set, milk receipts must
constitute 90 percent or more of total receipts.
Government payments, much of which are related
to crop production in support of dairy operations,
are also included in “other output.”

Stochastic Frontier Methods

The final estimation equation for the output dis-
tance function is an adaptation of equation (5).
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Table 1. Summary Statistics for Inputs and Outputs
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Variable Mean St. Dev. Min. Max.

Milk output 6,538 8,830 213 122,857
Other output 931 1,277 -1,347 17,301
Operator labor input 274 136 12 1,033
Hired labor input 631 850 0 11,523
Purchased feed input 1,800 2,463 10 36,030
Livestock input 1,538 2,176 47 34,595
Capital input 1,849 2,161 118 19,567
Crop input 415 490 -86 5,252
Operator value of labor and management per cow 347 244 13 2,857
Net farm income per cow 928 1,448 -7,518 23,738
Operator age (years) 47 8 24 79
Operator education (years) 13 2 7 20
Cows (total number) 224 279 19 3,605

N=3375

Note: Inventory and accrual accounts, deflated by price index.

We drop the negative sign from y;, which results
in the signs of the parameters being reversed, but
more easily interpreted by standard production
theory. The final estimation equation is then

(6) Iny,; =-TL(X,.y; | 0.B)
+ZCSD“. +1T —v, +u,

where X is a vector of inputs including operator
labor, hired labor, purchased feed, livestock,
capital, and crop inputs, D is a set of dummy
variables for the observations with observed zero
inputs or negative (accounting) other output, 7' is
a time trend, a and P are parameter vectors, and
Cand t are parameters to be estimated. We
choose y; as milk receipts, so that y" is other out-
put (receipts) normalized by milk receipts.

A distributional assumption is required for u in
these equations. We assume a half-normal, zero-
mean distribution with the variance of the effi-
ciency term for the ith farm parameterized as

() G, =exp(z/ ),

u,i

where z is a vector of exogenous variables (and a
constant) and A is a vector of parameters to be es-
timated. The stochastic distance function was es-

timated with equation (7) embedded into equation
(6). Wang (2002) shows that the marginal effect
of a change in an element of z on the expected
value of u (and hence technical efficiency) is

GE[u] _, o, (0)

® oz, F 2 @(0)

= 7Lk61¢(0) )

where ¢ and @ are the standard normal and cu-
mulative standard normal probability density func-
tions, respectively.

Technical Efficiency Variables

We define and use two measures of farmer man-
agerial ability: farmers’ values of labor and man-
agement, and net farm income from the previous
year. However, we transform both management
variables to a per-cow basis and transform them
to their natural logarithms prior to estimation.

We include two demographic variables: age
and education level. The variable Age is the natu-
ral log of the average of all operator ages on the
farm. The expected sign on this term is ambigu-
ous. While efficiency may increase with experi-
ence (age), younger farmers may have a better
understanding of newer production technologies
and methods. The variable Education is the natu-
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ral logarithm of the average number of years of
formal schooling of the farmers on the farm. We
expect the sign of this variable to indicate higher
levels of technical efficiency. The variable Milk-
ing frequency takes the value unity for farms that
milk more than two times per day, as opposed to
the conventional twice-daily milking schedule.

The next three variables included for technical
efficiency effects measure the length of farms’
participation in the Dairy Farm Business Sum-
mary, allowing us to test whether farms’ partici-
pation in the business summary affects farm per-
formance. Gallacher, Goetz, and Debertin (1994)
previously found that participation in a farm
business summary increased farm efficiency in
Argentina agriculture. Participation in the DFBS is
voluntary, and in exchange for their participation,
farmers receive a detailed business analysis of
their farms as well as a summary of where they
stand in relation to peer farms. Because farms can
enter and exit the survey at will, we are forced to
deal with an unbalanced panel, and it is unclear
when the effects of the survey (if any) will be-
come evident in the production performance. To
deal with these challenges, three dummy vari-
ables are created to measure the number of years
that the farm participated in the survey over the
twelve-year sample period. We define a dummy
variable for participation in the DFBS as being at
least four years in the sample period for years
1996 and later. The variable DFBS participation
at least 7 years indicates farms that participated
in the survey for at least seven years in the sample
period for the years 1999 and later. DFBS partici-
pation at least 10 years indicates farms that par-
ticipated for at least ten years in the sample
period.

The variable Cows is the natural logarithm of
the annual average number of cows in production
for each farm. We include this as a measure of
farm size to test the effects of farm size on effi-
ciency. We expect larger farms to be more effi-
cient. However, it is possible that the direction of
causality runs the other way: that farms are larger
because they are more efficient.

2 A previous specification using a discrete, cumulative measure of
years of participation in the survey yielded insignificant results, possi-
bly from the unbalanced nature of the data. The more general specifica-
tion presented above allows for the testing of the effects of survey
participation among the three distinct groups.
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A few words are required regarding interpreta-
tion of the A parameters. Estimated technical effi-
ciency is calculated as E[exp(—u,)|e]. This im-
plies that if &; < 0 (or A4 < 0), then an increase in
z; results in a decrease in E[u], and an increase in
technical efficiency. It follows that if z; ¢ X U ¥,
then

9) _aD(),i _ dln i _aE[u;] _
0z, 0z, 0z,

—7\.,{(51.(')(0)

is the percentage change in output (holding all in-
puts and output composition constant) resulting
from an incremental change in z;.

Results

The distance function estimates are summarized
in Tables 2 and 3. Although the frontier compo-
nents are listed separately from the efficiency
components, both were estimated simultaneously.
Results show that the farms in our sample are, on
average, rather efficient. Model 1, which meas-
ures managerial ability using farmers’ own esti-
mates of their labor and management, calculates
an average efficiency of 0.91 (standard devia-
tion = 0.05). Model 2, using lagged net farm in-
come per cow, calculates an average efficiency of
0.92 (standard deviation = 0.12). Both models are
well-behaved, exhibiting positive production elas-
ticities for all inputs (see Figure 1). Both models
show calculated returns to scale close to unity.
Both models contain statistically significant coef-
ficients in the residual variance term, confirming
our choice of heteroskedastic output distance
function.

Both models show decreasing efficiency with
operator age, and increasing efficiency with edu-
cation levels and herd size. These results are all
statistically significant at the one percent level.
Milking frequency does not show any effect on
efficiency in either model. The results are mixed
for participation in the Dairy Farm Business Sum-
mary. Model 1 shows significant decreases in ef-
ficiency for participation of at least seven years,
and significant increases in efficiency for partici-
pation of at least ten years. Model 2 exhibits sig-
nificant increases in efficiency for participation of
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Table 2. Output Distance Function Results Model 1

Number of observations 2358

Log likelihood 2058.574

PRODUCTION FUNCTION COMPONENT

VARIABLE Coefficient Std. Err. z
Operator labor 0.0240 0.0643 0.37
Hired labor 0.0033 0.0415 0.08
Purchased feed 0.3715 0.0948 3.92
Livestock 0.2644 0.1040 2.54
Capital 0.0492 0.1188 0.41
Crops 0.1536 0.0646 2.38
(Operator labor)* -0.0014 0.0120 -0.12
(Operator labor) x (Hired labor) -0.0280 0.0081 -3.46
(Operator labor) x (Purchased feed) -0.0482 0.0164 -2.95
(Operator labor) x (Livestock) 0.0432 0.0176 2.45
(Operator labor) x (Capital) 0.0201 0.0180 1.12
(Operator labor) x (Crops) 0.0156 0.0116 1.35
(Hired labor)* 0.0152 0.0054 2.80
(Hired labor) x (Purchased feed) -0.0117 0.0073 -1.59
(Hired labor) x (Livestock) 0.0305 0.0106 2.88
(Hired labor) x (Capital) -0.0025 0.0090 -0.28
(Hired labor) x (Crops) 0.0064 0.0056 1.14
(Purchased feed)* 0.1990 0.0255 7.82
(Purchased feed) x (Livestock) -0.0321 0.0268 -1.20
(Purchased feed) x (Capital) -0.0867 0.0265 -3.27
(Purchased feed) x (Crops) -0.0461 0.0147 -3.14
(Livestock)* -0.0973 0.0378 -2.58
(Livestock) x (Capital) 0.0589 0.0315 1.87
(Livestock) x (Crops) 0.0068 0.0167 0.41
(Capital)* 0.0486 0.0444 1.09
(Capital) x (Crops) -0.0161 0.0164 -0.98
(Crops)* 0.0384 0.0074 5.17
Other output (normalized by milk output) -0.1043 0.0256 -4.07
(Other output)* -0.0127 0.0013 -9.50
(Other output) x (Operator labor) 0.0057 0.0047 1.22
(Other output) x (Hired labor) -0.0001 0.0018 -0.08
(Other output) x (Purchased feed) 0.0111 0.0053 2.09
(Other output) x (Livestock) -0.0096 0.0076 -1.26
(Other output) x (Capital) -0.0107 0.0069 -1.55
(Other output) x (Crops) 0.0024 0.0037 0.65
Output dummy 0.0973 0.0440 2.21
Hired labor dummy -0.0691 0.0530 -1.30
Time (1993 =1) 0.0032 0.0009 3.58
Constant 1.8810 0.2581 7.29

cont’d.
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Table 2. Output Distance Function Results Model 1 (cont’d.)

EFFICIENCY TERM VARIANCE COMPONENT

VARIABLE Coefficient Std. Err. zZ
Net farm income per cow from the previous year -0.4470 0.0266 -16.78
Age 0.7875 0.3172 2.48
Education -2.1086 0.4191 -5.03
Cows -1.3104 0.1468 -8.93
Milking frequency -0.0012 0.1617 -0.01
DFBS participation at least 4 years -0.0936 0.1314 -0.71
DFBS participation at least 7 years 0.2956 0.1508 1.96
DEFBS participation at least 10 years -0.5729 0.2323 -2.47
Net farm income dummy -0.1136 0.2012 -0.56
Constant 4.1104 1.9085 2.15
RESIDUAL TERM VARIANCE
VARIABLE Coefficient Std. Err. z
Net farm income per cow from the previous year 0.2528 0.0579 4.36
Age -0.1763 0.2604 -0.68
Education 0.8380 0.3385 2.48
Cows -0.0802 0.0671 -1.20
Milking frequency -0.3051 0.1108 -2.75
DFBS participation at least 4 years 0.2206 0.1105 2.00
DFBS participation at least 7 years -0.0536 0.1046 -0.51
DFBS participation at least 10 years 0.3320 0.1435 2.31
Net farm income dummy 0.2122 0.1323 1.60
Constant -6.5444 1.4375 -4.55
0.7875 0.3172 248

at least four years, and insignificant effects for
additional participation in the survey.

Our measures of managerial ability are both
statistically significant and lead to increases in
efficiency. Both farmers’ own estimates of the
value of their labor and management (model 1)
and lagged net farm income per cow (model 2)
may indeed serve as proxy measures for man-
agerial ability inasmuch as better managers can be
expected to be more efficient. This supports our
assertion that measured inefficiency may be due
to the missing management input.

We plot the marginal effects for the four
significant efficiency effect variables as calcu-
lated by equation (9) in Figure 2. Since the data
enter the model as logs, we can interpret these
marginal effects as elasticities. We can see that
the marginal effects of both management vari-

ables are rather small in absolute magnitude. For
the average farm, a one percent increase in man-
agerial ability as measured by farmers’ own
values of their labor and management increases
efficiency by 0.04 percent. However, increasing
labor and management value per cow by one
standard deviation of the data, or a 70 percent
increase, results in an increase in efficiency of 2.8
percent. For lagged net farm income per cow, the
average marginal effect is 0.02 percent, but in-
creasing lagged net farm income per cow by one
standard deviation, or 156 percent, increases effi-
ciency by 3.12 percent. Both of these are signifi-
cant increases in efficiency when the average effi-
ciency is 91 or 92 percent.

Although we found constant returns to scale in
the frontier component of the function, we found
that increasing the size of the herd has significant
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Table 3. Output Distance Function Results Model 2

Number of observations 3351

Log likelihood 2534.067

PRODUCTION FUNCTION COMPONENT

VARIABLE Coefficient Std. Err. Z
Operator labor 0.0138 0.0681 0.20
Hired labor 0.0408 0.0400 1.02
Purchased feed 0.2884 0.0910 3.17
Livestock 0.2636 0.1006 2.62
Capital 0.0346 0.1148 0.30
Crops 0.1345 0.0649 2.07
(Operator labor)* 0.0015 0.0120 0.12
(Operator labor) x (Hired labor) -0.0320 0.0072 -4.45
(Operator labor) x (Purchased feed) -0.0384 0.0149 -2.58
(Operator labor) x (Livestock) 0.0368 0.0167 2.21
(Operator labor) x (Capital) 0.0207 0.0173 1.20
(Operator labor) x (Crops) 0.0144 0.0111 1.30
(Hired labor)* 0.0201 0.0046 438
(Hired labor) x (Purchased feed) -0.0066 0.0061 -1.09
(Hired labor) x (Livestock) 0.0165 0.0081 2.05
(Hired labor) x (Capital) 0.0007 0.0081 0.08
(Hired labor) x (Crops) 0.0067 0.0047 1.43
(Purchased feed)* 0.1700 0.0222 7.67
(Purchased feed) x (Livestock) -0.0162 0.0235 -0.69
(Purchased feed) x (Capital) -0.0652 0.0231 -2.82
(Purchased feed) x (Crops) -0.0551 0.0131 -4.20
(Livestock)* -0.1091 0.0342 -3.19
(Livestock) x (Capital) 0.0572 0.0283 2.02
(Livestock) x (Crops) 0.0168 0.0151 1.12
(Capital)* 0.0242 0.0396 0.61
(Capital) x (Crops) -0.0103 0.0149 -0.69
(Crops)* 0.0343 0.0075 4.59
Other output (normalized by milk output) -0.1015 0.0256 -3.96
(Other output)* -0.0120 0.0013 -9.48
(Other output) x (Operator labor) 0.0108 0.0044 2.46
(Other output) x (Hired labor) 0.0018 0.0016 1.09
(Other output) x (Purchased feed) 0.0096 0.0048 2.02
(Other output) x (Livestock) -0.0237 0.0066 -3.56
(Other output) x (Capital) 0.0003 0.0060 0.05
(Other output) x (Crops) 0.0015 0.0033 0.46
Output dummy 0.0338 0.0399 0.85
Hired labor dummy -0.1097 0.0467 -2.35
Crops dummy 0.1667 0.1190 1.40
Time (1993 =1) 0.0047 0.0007 6.37
Constant 2.2707 0.2799 8.11

cont’d.
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Table 3. Output Distance Function Results Model 2 (cont’d.)

EFFICIENCY TERM VARIANCE COMPONENT

VARIABLE Coefficient Std. Err. V4
Operator value of labor and management per cow -0.7622 0.1207 -6.31
Age 0.8804 0.2551 3.45
Education -1.9774 0.3339 -5.92
Cows -2.0753 0.1584 -13.10
Milking frequency 0.0361 0.1491 0.24
DFBS participation at least 4 years -0.2953 0.1039 -2.84
DFBS participation at least 7 years -0.2189 0.1516 -1.44
DEFBS participation at least 10 years 03114 0.2062 1.51
Constant 7.8362 1.5439 5.08
RESIDUAL TERM VARIANCE

VARIABLE Coefficient Std. Err. zZ
Operator value of labor and management per cow 0.2653 0.0809 3.28
Age -0.3868 0.2151 -1.80
Education 0.1136 0.2999 0.38
Cows 0.1319 0.0764 1.73
Milking frequency -0.2437 0.0956 -2.55
DFBS participation at least 4 years 0.0829 0.0881 0.94
DFBS participation at least 7 years 0.0571 0.0971 0.59
DFBS participation at least 10 years 0.0716 0.1357 0.53
Constant -4.4794 1.2137 -3.69
impacts on efficiency. Increasing the size of the = Conclusions

business one standard deviation in cow numbers,
from 224 cows to 503 cows, essentially measures
the farm as being efficient. These results support
the finding of Tauer and Mishra (2006) that much
of the higher production cost of the smaller dairy
farm is due to inefficiency, with much less attrib-
uted to economies of size.

The other variables—education, age, and herd
size—show small elasticity magnitudes, ranging
from 0.05 percent to 0.1 percent in absolute
value. These small marginal effects, when com-
bined with the strong statistical significance we
see in our model, are likely due to the high levels
of efficiency calculated for our sample of New
York dairy farms. Farms near the frontier benefit
little from changes in these variables since they
do not have much impact on efficiency im-
provement. Farms farther from the frontier, how-
ever, can improve their efficiency with increases
in education and farm size, with marginal effects
between 0.15 percent and 0.21 percent.

We explored the role of managerial ability in
explaining efficiency in a group of New York
dairy farms using stochastic frontier estimation.
We estimated output-oriented stochastic frontier
functions, using an unbalanced panel of individ-
ual farm data from 1993 to 2004. We used six in-
puts—operator labor, hired labor, purchased feed,
livestock, capital, and crop inputs—and two out-
puts—milk output and all other outputs. We de-
fined the management input in two ways. First,
farmers estimated their own values of labor and
management. Second, the panel nature of the data
set allowed us to use the previous year’s net farm
income as a measure of farmer managerial ability.
We transformed our management input variables
to a per cow basis and included them as effi-
ciency effect variables, along with operator age,
education, farm size, and years of participation in
the panel.
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Figure 1. Production Elasticities

We find that both measures have statistically
significant positive effects on efficiency while
controlling for operator age and education, herd
size, milking frequency, and participation in a
farm management survey. The efficiency gains
from increasing levels of our defined manage-
ment abilities are significant for a standard devia-
tion increase in these measured management in-
puts. Both measures show very similar results. It
appears that measured inefficiency is influence by
managerial ability. In addition, older and more
educated farmers show higher efficiency, as do
larger farms.

The measured efficiency effects for operator
education, operator age, and farm size are in line
with the established literature on the subject. Our
models attempt two measures of managerial ability,
and future research may focus on this area. Are
there better measures of managerial ability? If so,
are their effects on measured efficiency similar to
the above results?

More work is necessary in explaining the deter-
minants of managerial ability and how it relates to
other characteristics like farmer education levels.
If managerial ability influences farm efficiency, it
would be helpful to know if it can be improved
through education and outreach. We can measure
efficiency until the cows come home, but until we
can determine causation, corrections and reme-
dies for greater efficiency are fleeting.
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