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ABSTRACT

This paper discusses the economics of non-owner management af medium
and large-scale farms in Argentina. The Jirst section of the paper shows
that management by non-owners increases ai a diminishing rate with farm
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Sizes as measwred by ouipui, however, large vario-
tions in the Imporiance of non-owner management is detected. It is
hypothesized that these differences are coused by the relative importance
of land versus capital, and labor inputs used in production.

The second section analyzes production efficiency of farms with non-
OWREr versus owner management, Non-owner managed farms appear 1o be
more efficient; however, this difference is not statistically significant.

I INTRODUCTION

The management of medium- and large-scale farms is frequently carried
out by non-owner managers. Whether this increases or decreases effi-
ciency as compared to the case of management by owners is an empirical
issue to be settled by analyzing micro-level data. Professional managers
face incentives that differ from those faced by equity holder
(Williamson, 1964), and this may result in sub-optimal performance.
However, it can also be argued that professional managers embody
greater human capital (both through formal training as well as through
on-the-job experience) and this can be conducive to increased efficiency.
Little is known on this topic notwithstanding its importance for answer-
ing questions related to agricultural credit, economic development and
privatization. For example, non-owner management 1s frequent in enter-
prises formed with equity capital supplied by outside {i.e. non-farmer)
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investors. Similarly, the “structuralise’ interpretations of economic devel-
opment have frequently been critical of absentee ownership (and hence
nen-owner management) due 1o its alleged negative Impacts on produe-
tivity. Few references, however, can be found in which this type of own-
ership structure is shown to be nherently inefficient. Lastly, in the case
of the new market economies of the former USSR, an understanding of
whether non-owner management achieves high levels of efficiency can
help in designing strategies for the privatization of state-run agricultura!
enterprises.

Management (both by owners as well as by non-ownersy faces special
challenges in extensive grazing systems where understanding of complex
nteractions requires not only knowledge of production principles but
considerable experience and judgement. A private consultant to large
farms once told us: ‘Many of my clients are good at crop production, but
Just a handful eficiently manage grazing systems’ (Frank Wilken, per-
sonal communication). Attempts to increase productivity of these sys-
tems have generally emphasized output per unit of land as a relevant
performance measure. This is particularly true in western Burope where
land has a high opportunity cost due to favorable conditions for produc-
tion as well as to policies which maintain high prices for agricultural
products. A contrasting case is that of Latin America, where land is
abundant but capital in the form of forage-handling machinery, fertilizers
and technical knowledge is scarce.

This paper analyzes the impact of management on productivity and
prefits of medium and large farms. Attention is directed to the relative
efficiency of owner managed versus non-owner managed units. Following
this introduction, Section ? presents hypotheses regarding the efficiency
of non-owner management. It also presents empirical information about
non-owner management in Argentina, the country selected for the case
study. In this country, calculations done with the 1988 agricultural cen-
sus show that some 20-30% of land in farms in the main production
areas 1s under non-owner management. Therefore, the performance of
this segment of the farm population is important for the performance of
the agricultural sector as a whole. More generally, it 13 probable that
hon-owner management is also of importance in grazing areas of neigh-
boring countries such as Urugunay, Brazi! and Paraguay.

The issues to be addressed will be examined with simple production
economics models. It should be emphasized, however, that few studies
have analyzed extensive grazing systems with farm accounting data.
Some exceptions include Te Kloot & Anderson (1977) and Anderson &
Griffiths (1981) for sheep production in Australia. Despite the impor-
tance of livestock production for the Argentine economy, firm-level pro-
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ductivity studies are not abundant. The analysis of Viglizzio & Roberto
(1989} corresponds to farms operating in roughly the same region as
those analyzed here. Obschatko & de Yanvry (19711 and Bochetto (1981
have analyzed livestock production in Argentina with farm-level data,
but have not focused attention on the mmpacts of different managerial
forms.

2 PRODUCTION RESPONSE IN EXTENSIVE GRAZING SYSTEMS

An exlensive grazing system can be represented by a production function:
V=X, X, M) (1)

where ¥ represents output, the Xis represent factors of production (land,
biological capital, different classes of expenses, labor, etc.) and M repre-
sents the quantity/quality of management. Input M is separated from the
vector <X X, > to highlight that management has two effects: (a) the
direct effect corresponds to the increase in output resulting from
imcreases in A7 and (b) the indirect effect corresponds to the increased
prodguctivity of inputs in <X, X,.> that result when higher levels of A4
are present, Management therefore affects the productivity of all inputs
used by the firm.

This model abstracts from the complexities of livestock systems (for a
more reahistic model! see Dillon & Anderson, 1990). In particular, three
complications may arise in real-world situations. First, the dynamic na-
ture of these systems implies that decisions made in period 7 = ¢, affect
output not only in 7, but in the period 1, - fn as welll In fact, ‘n’ in some
cases may be at least 4 or 5 years. Second, livestock production systems
can be considered a multi-stage process where a set of inputs s used to
produce an intermediate output (forage) and an additional set is used fo
transform forage to final output (beef). And last, in multi-output farms
the livestock enterprise frequently interacts with crop enterprises and this
further complicates decision-making. This last aspect is probably respon-
sible for the rapid growth in the demand for private management con-
sulting services in areas of Argentina where mixed crop-hivestock farms
are prevalent (Galiacher, 1988).

The impact of non-owner management may be analyzed by presenting
two hypotheses. Hypothesis A, based on the theory of agency (Jensen &
Meckling, 1976) predicts that management by non-owners (‘agents’) is
likely to result in less efficiency than management by owners (‘princi-
pals’). If managers are paid as a function of time worked, they are likely
to supply less-than-optimal effort levels because their own marginal
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returns to additional effort are zero. 1t js possible, however, that agents
may be monitored and punished if their perfomance is less than ontimal.
suppose, for cxample, that given some fixed wage compensation to
agents (wy), increased effort can be elicited by increasing monitoring,
For example, with no monitoring the agent will supply a minimuem effort
level MY while with continuous monitoring effort approaches MM
asymptotically. A function may be postulated which maps mputs ex-
pended in montiering to effort expended by the agent:

M = M(z) OMidz > 0, M2 < ¢ (2)

where M is the effort expended by the agent, and = is some measure of
the amount of input used in information gathering by the primcipal (e.g.
time, auditing, ete). Under this scenario, the principal would engage n
mformation gathering (monitoring) so as to equalte:

a Yoz = (3 ¥/aAf) (dM/azy = w, (3

where w, represents the ratio between the price of = and that of Y.
Hence, the amount of monitoring wil depend on the marginal product
of the manager’s effort, on the monitoring technology and on the cost of

the input used for moniioring. Monitoring may involve the use ol formal
auditing, of inter-firm productivity comparisons, of constraints on the
use of the manager’s time for outside work., etc. Moreover, as has been
discussed in the labor economics fiterature (e.g. Shapiro & Stiglitz, 1984)
the need for monitoring will also depend on the difference between the
agent’s wage {wy), and his reservation wage (wy}, that is, the minumum
wage for which he i willing to enler into a contract with the principal.
This oceurs because as Wy - Wi Increases, termination of the contract be-
tween principal and agent causes increased cost to the Jatter,

In agriculture, measures of performance such as those mentioned above
depend not only on the agent’s effort but on random factors as well,
Hence, the effort level expended by agents is measured with error. Under
these conditions, efficient arrangements may involve a combination of
direct monitoring of effort with some ‘payment by resulis’ scheme. In
summary, in agriculture the design of efficient incentive schemes 1s not
straightforward and hence opportunities for inefficiencies may arise.

The previous paragraphs present arguments supporting the hypothesis
that firms managed by non-owners are likely to be less efficient than
those managed by owners. However, management of medium and large-
scale farms may require specialized knowledge that is best supplied by
professionals. Hypothesis B predicts that non-owner management may
actually increase efficiency because of the higher human capital embodied
i individuals who ‘earn their bread” providing managerial services.
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While the impacts of education on efficiency have been anatyzed by
many researchers (see Jamison & Lau, 1982), it 15 not clear that OCCupa-
tional specialization and college-level ramning {which are frequent among
professional managers) contribute 1o increased output. Rahm & Huff
man (1984) for example, found that college-level training had no impact
on the efficiency of adoption of red uced-tillage practices. Relatedly,
Schmitt (19915 argues that owner-management has advantages over non-
owner management due to the fact that the high cost of the latter is not
compensated with higher efficiency.

For the case of Hypotiesis B, let M* and ! represent owner and non-
owner management. In this situation, the production surface shifts up
from f(X; M%) o f{X; M"Y as management is contracted out. Moreover,
and assuming that improved management increases the marginal produc-
tivity of variable inputs (3 Y/a XoAf > 0}, optimum input use increases,
Under fX7 A4%), optimum input use corresponds to X*. Under f{X; M),
and assuming no change in the input level used, output increases from
AX™ MY to fix* M"Y However, given that by assumption &2 V/iaXarf >
0, optimum input use increases from Y* to X*, and output is then JUXE:

M), The firm achieves greater profits through both a ‘direct’ as well as
an ‘indirect” effect of improved manageraent. This situation is similar (o

the one that results when analyzing changes in fertilizer use {X) when im-
proved crop varieties () are available.
Three profit levels can be defined:

= FON M) - e X (4)
mEE = XN M) w X —w ! {5)
T = S MY - w X w M (6

where w, and w,, represent the prices of X and M (both normalized by
output price}. For farms that hire MAanagers, presumably *%% > g% >
7*. The previous model suggests that:

(a) The incentives to hire managers depend on the ‘value added’ that
these provide; that is on the magnitude of the shift between pro-
duction functions described above. Value added is another term for
margmal productivity of management, which in turn depends on
inherent characteristics of the production process.

(b) For a given production technology, value added by managers in-
creases as the amount of fixed resources over which inputs X and A7
are deployed increases. Hence, larger farms are more likely to employ
professional managers, not because they have more financial re-
sources but because the impact of improved management is greater.
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{¢c} The magnitude of value added (7% %) depends not only on
the physical characteristics of production, as represented by AX
M}, but on the price of the variable input Ow,} as well. In particy-
lar, a decrease in the price of variable nputs increases value added
by managers because it aliows these (o make full use of high pro-
ductivity processes such as /¥ "),

In relation to (¢, it is hypothesized that professional management is
complementary (in particular) with non-land inputs in the sense that the
marginal product of management will increase as the amount of these
used In production increases. More generally, the marginal productivity
of management depends on factors such as whether the firm is single or
multi-output, on the number of nputs used, on the relative Importance
of fand vis-a-vis labor and capital, on the degree of imperfections in input
and output markets and on the degree to which productivity is depen-
dent on exact timing of input injections. Indeed, the relative Importance
of quantity as opposed to moment in which inputs are used may vary
between activities and/or regions.

Some of these issues can be further analyzed by drawing on empirical
P 3 T 4 -
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gurc I shows — for farms of dif-
erent sizes — the extent to which non-owner management is prevalent in
several provinces of the Argentine ‘Pampa’ region. The measure of farm
size represented in the horizontal axis corresponds to total hectares. A
more accurate mter-regional comparison would require a measure of out-
put and not of land size; however, data on this variable arc not available
at the regional level.

Areas CBA and SF show relatively similar patterns: the proportion of
farms with non-owner management i both cases increases rapidly,
reaching 45-50% of total farms at sizes of some 5000 hectares. Two areas
of lower productivity (ER and LP} present sharp contrasts with respect
to their demand of management services: regions ER and LP in fact,
constitute the upper and lower bounds of the graphs presented in Fig. 1.
In region LP even in very large farm classes (some 15 000 hectares), only
30% of non-owner management is reported; in contrast in R farms one-
third of this size are managed primarily by non-owners. Par{ of the diff-
erences in demands for managerial services probably lies in the different
mtensity with which labor and capital are used in the four areas analyzed
previously. The labor/land ratio in areas ER. CBA and SF are some 5 1o
6 times higher than those in LP. The ratio between biological capital
(‘animal equivalents’} and land; as well as that between machinery capi-
tal and land are, respectively 2-3 and 4-6 times higher in the three
former regions than in region LP. Another reason for differences in
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managenal requirements is that farms in regions CBA, SF, BA (and to a
tesser degree) ER are multiple-output, while farms in LP are mostly spe-
cialized beel production units.

in summary, the marginal product of management (and hence the de-
mand for this input} increases as diversification increases and as produc-
f1ion is less dependent on land and more dependent on labor and capital
These data therefore provide support for the proposition that incentives
to hire managers depend not only on ‘size’, as measured by land area.
Agricuitural production systems differ greatly in the extent to which they
depend on decision-making and orgamizational skills as opposed to ‘phys-
wal” mputs, and range from situations in which land 18 of secondary im-
portance (a greenhouse or a feedlot) to situations where land is by far the
most important input (for an mnsightful discussion on the role of manage-
ment vis-g-vis other factors of production see Roumasset & Uy, 1987y,

3 THE CASE STUDY: DATA SET AND ECONOMETRIC MODEL

3.1 Method

The data set to be analyzed corresponds to a group of medium- and
large-scale farms located in the north, western and south-western part of
region BA discussed previously. This region also borders areas SF, CBA
and LP (Fig. 1). Table ] summarizes basic characteristics of the produe-
tion units. A total of 231 observations was availabie corresponding to 7
years of data (an annual sample of some 25-35 farms). The sample pre-
sents considerable variability; it includes both large units as well as (for

0.8+
0.7
0.8~

% Mon-Owner Management

0.4
0.2
G.1
V] 5 10 H) 20 25
Farm Size (ha)
(Thousands)
| la Pampa —+ Entre Rios ﬂ*aaba_kﬂj}

‘ —=— Banta Fe —>- Buenos Aires

Fig. 1. Non-owner management and size,
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TABLE 1
Sample of Farms— Production Characteristics
Size
Average Meaxinm M ininuen

Farm size (ha) 2430 1344 357
Livestock enterprise (ha) 1553 5875 206
Number of cattle 1487 6478 87
tabor {man-equivalenis) 29 FG-O 0-3
Land productivity (kg/hay 196

474 43

Number of observations: Owner-managed farms, 162; non-owner-managed
farms, 69.

“Ratio between output (kg liveweight) and land mput allocated to livesiock
enterprise (ha).

the analyzed region) farms of relatively modest size. For the purposes of
this study, heterogeneity in farm size is 4 definite advantage as it pro-
vides a data grid over which the production surface may be estimated.
The farms utilize above-average production technology (most hire pri-
vate-sector consultants). Data analysis was based on financial and pro-
duction records maintained by a business-management consulting firm.
The low ratio between labor and land 18 readily apparent. and indicates
that the farms under consideration are ‘extensive’ uniis,

Given that the objective of the study was to estimate input productivi-
ties and not to focus attention on substitution among inputs, a simple
Cobb-Douglas production function was chosen:

InY=a,+ alnk + 2B+ yM + e (7}

where Y is output measured in physical units (kg), X, are inputs
measured either in financial or physical units, Z, are dummy variables
representing  production areas and climatic conditions, A represents
management and e represents an error term. Bummy variables attempt
to capture differences in production caused by geographical location
(see Table 2). Also, a dummy variable was included to caplure better-
than-average production conditions prevalent in one year of the series.
The impact of management on efficiency can be tested in several
forms. One alternative -— as done above — is to include dummy vari-
ables for management type. Management is an input and it can be
argued that the firm’s production function if correctly specified should
include all mputs (see, in particular, Stigler, 1976). Another approach is
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TABLE 2

Estimation Results. Dependent Variable: Beef Cutput (kg/farm)

Variable

Intercept

Land

Supplemental feeds
Veterinary cxpenses
Annual pasture expenses
Perennial pasture expenses
Labor (man-years)
Biological capital

frvamar i T

Uverhead expenses
Dummy Area 2
Dummy Area 3

Drummy climate

Dummy management

Adjusted R-square: §-9003.

t-values in parenthesis.

Production areas north, west and south-west of Provi

1.2,3.
Climate I3, = 1 i [987.

Enits

ha

Management £, = 1 it non-owner management,

Time ¢ = 1985-1991/1997

&y

o)

)

o

2vy

Qs

g

<y

$ denotes constant Argentine pesos {September, 19923
g P I j

Parameier

Fstimate
4-044
(13035
(3-336
(7-81)
0-00%
(291
0-105
(320
012
{4-45}
0:004
(1-08)
0-08
{2-82)
(-233
(532)

.07
(ST

(2:13)
0-015
(0-29)
0152
(-3-79}
0-093
(2:0%)
0-056

T

[ %]

(1-56)

nce of Buenos Aires for 1 =

to fit eqn (7 without the management variable, using econometric fron-
tier methods, and then to regress a measure of ‘efliciency” such as the

ratio between actual output and frontier output on th

able (for frontier methodologies sec Brattesse, 19

Pmnheiro, 1993; Fried ¢f al., 1993},

€ management vari-
91; Bravo-Ureta &
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3.2 Resuifs and economic implications

Results of estimation are shown in Table 2. With the sxeeption of peren-
nial pasture inputs all rvalues of mputs X - X, are stgmificant at o =
305, These results are encouraging, in particular given the measurement
and collinearity problems of firm-level data. The null hypothesis that
non-owner management does not shift the production function cannot he
rejected using a two-tailed test at o = 0-10. However, under the one-sided
alternative hypothesis that lon-owner management increases efficiency,
and using the same significance Jovel as before, the nujl hypothesis
is rejected. Although the results are not robust (the original null hypo-
thesis was two-sided), for discussion PUrposes we ‘accept” Hypothesis B,
which claimed that professional management results in an upward shift
in the production function. These results allow inferences on the magni-
tude of the returns to alternative Management systems. As suggested in
egns (46}, input prices first have to be estimated and, indeed, returns
to professional management are contingent on these estimates. In the
production model used nere, the most problematic mputs 1o price are
fand (X)), livestock capital (X7} and overhead expenses (X)) A discussion
of the economics of professional management, moreover, also requires
an estimate of the (opportunity) cost of OWner-management,

The price of land for grazing is the opportunity cost of using this land
in the farm as compared (o renting it oul to other graziers. Different
arrangements exist for renting grazmg lands, but in the areg under study
the most common include the landowner receiving a share {some
S0-60%) of liveweight gain as a refurn both for the use of land as well as
for sharing part of veterinary expenses {(in the same proportion as output
1s shared). The net rental price of land can therefore be estimated as:

Wa = P ps—w, s (8)

where w,; is the estimated rental price of land, and ¥, 7, s and w, repre-
sent, respectively, expected output per hectare of land, cxpected net price
of output. share to the landowner and veterinary expenses per hectare.
Output level ¥* used here was ohtained by shightly adiusting downward
(-10%) ‘engineering’ productivity levels reported i a trade Journal
{Agromercado, June 1993). This downward adjustment is made because
trade journals such as the one cited {in our opinion) tend to report ‘best’
production practices.

The price of livestock capital can be expressed by transforming invest-
ment in livestock into a rental flow by multiplying this investment by an
opportunity cost of funds (an 8% cost of funds invested in livestock was
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used here). This procedure is at best g crude approximation 1o the
returns required by Invesiors in fvestock: in particular portfolio-invest-
ment motives may determine that the sumple Imputation described above
may not be adequate. Finally, gverhead expenses (Ay) may be difficult (o
price because they freg vently have spillover effects which are not
accounted for in the simple one-output production process analyzed
here. One solution would be to charge only a fraction of the mereased
nput cost to the enterprise under analysis. This would favor’ the use of
Xy For example, hiring betier workers for the livestock enterprise will
frequently result in indirect benefits for the whole farm. These spillover
effects are characteristic of inputs that are used for more than one output
such as firm-level overhead expenses: however, in this paper exXpenses
incurred in input X, will be allocated entirely to the livestock enterprise.

Table 3 shows the size of the Hvestock enterprise, total profits, and
marginal rate of return obtained by shifting from system M, to system
M. Comparisons are made between profit levels (eqns (4) and (6)). In
order to derive these figures, assumptions have {6 be made on the cost of
hiring professional management, and the value of the time of A, that is
replaced by M. One possible assumption is that the value of the owner’s
time 1s equal to that of the professional manager, and thus that these two
canicel out when calculating marginal benefits and marginal costs of dele-
gating management. In this case. the reported profit differences are net of
etther compensation to professional managers or of time released by
OWNErs.

The Cobb-Douglas function (by consiruction) results in management
systems My and M, having the same ratios between fand and non-land
inputs {other than A/ itself). Input ratios are a function only of mput rel-
ative prices and input elasticities of production. Hence, adjustments take
place through changing land area and not thirough changing ratios

TABLE 3
Profits under Different Management Arrangements: Production Region 1

Owner management Non-owner management
Enterprise size;
Land Area (ha) i020 1719
Total costs (USS) 57904 84373
Perlormance measures:
Total profits (US$) 18 400 31130
Marginal rr (%) 489

‘“Marginal rr = 100* (Aprofits/Acosts)
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between inputs. Notwithstanding the above, M results in a 30% increase
i profits. The fact that these extra profits are obtained by a substantial
Increase in enterprise size suggests that attention should be direcred not
only to the profit levels of each System, but to the marginal rate of return
obtained on the increased use of mputs that are required by M, This re-
turn exceeds 40%, which again confirms that for the farms in the sample,
management by non-owners is an attractive proposition.

It should be emphasized, once again, that these results are sensitive to
mput pricing assumptions. In particular, the difference in profit obtained
{some USS§ 13000) may only marginally cover management fees if the
opportunity cost of the owner’s time is low and/or transaction costs {travel,
auditing/control) for input M, are considered. Further, the excess pro-
ductivity obtained by professional management is io some exient non-
observable, and thus will be discounted by some nsk-adjustment factor
when a decision has to be taken on whether to delegate management. In
agriculture, and in contrast to what happens in the non-agricultural sector
the linkages between managerial effort and physical production are difficult to
detect due to the pervasive influence of chmate. The marginal return of 40%,
calculated here, while high, is probably not much higher than the rates of

returns required by farmers before risking capital on inputs such as f ertilizer.

4 FINAL COMMENTS

This paper compared owner with Hon-owner management. Some evi-
dence exists that the latter allows greater efliciency than the former.
Whether this increased efficiency is sufficient 1o neutralize increased
transaction costs that are likely to be generated by a professional man-
agement structure is a moot point. It may be useful, however, to take
into account the fact that advantages to professional management accrue
only in larger farms and therefore that a change in management system
may require additional resources for training managers:

‘As farm size increases, management becomes a critical cost item.
Management skills must be Jearned and producing a superior manager
is expensive. To discuss the efficiency of farms of alternative sizes with-
out allowing for the differential cost of producing a manager, plus the
cost of management error, feedback and growth m skills, is to ignore
one of the most important aspects of transition in size of farm’ {Raup,
cited by Stanton, 1978).

The non-random nature of the data set constitutes one criticism of the
results presented here. Cur suspicion is that these farms are better man-
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aged than most similar-sized farms. One can argue both ways as to
whether productivity differences between owner and non-owner manage-
ment of randomly selected farms will increase or decrease as compared to
the results found here. Also, future analysis should utilize functional
forms which relax the assumption that management only acts through a
scale effect, and not through hqjutcornbﬂaaﬁons.??wzapproachiﬂkﬁn by
Ulveling & Fletcher (1970) in which the input elasticities are not constant
but a function of a vector of variables might be worth cousidering,

Theannﬁyﬂscﬁ[herdaﬁveadvarnagesof(ﬁﬁbrmﬁwﬂanagmnentsyﬁﬁnﬁ
has important implications. In Argentina, economic policy has generally
resulted in explicit or implicit discrimination against the agricultural sec-
tor in the sense that price ratios have been more unfavorable and/or taxa-
tion levels have been higher than in other sectors of the economy (see, e.g.
Sturzenneger, 1991). Until recently, the tax system was based on export
levies. Dwuring the 1980s, however, land-based and VAT taxes have
increased.ﬁ}inﬁportance,repiach}g ad valorem export taxes completely by
the early 1990s. If tax collection costs are a function of the number of
farms (the current, as opposed (o the past situation) and if the agricul-
tural sector is viewed primarily as a source of taxabie mcome (both not
unrealistic assumptions for Argentina) policy makers will prefer tand con-
sohdation into larger units. Whether this consolidation changes efficiency
depends, in particular, on the nature of returns to scale. More pertinent
to this paper, it also depends on the relative efficiency with which non-
owners are able to manage agricultural enterprises, as a farm sector with
larger farms will demand more of this type of management.
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