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ABSTRACT

Italy’s wine-growing production structure is hightylverized. So, for many wine-growing farms lovngyi
the production cost represents the only way ofiggia competitive advantage. Production at avetsuie
costs lower than competitors allows to improve pabflity. Among farming operations, winter pruniagd
tying of productive vine-branches require a higimhan labor. For this reason the paper presentsethéts

of research conducted on a sample of Sicilian wireetucing farms in order to study the cost-effesnigss

to make the pruning and the subsequent ligatioproductive branches with tools that facilitate therk.
The economic analysis, after the determination ofimrum optimum size, shows that the investment is
suitable for both large or small farms. This derdiew the process innovation could represent atwvay
achieve a cost leadership and improve profit margin
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1. INTRODUCTION competition represents the only way of gaining a
competitive advantage (Tudise al., 2013a; Barber,

As highlighted by statistics, ltaly’s wine-growing 2012). Indeed, assuming no difference in salesepoic
production structure is highly pulverized. Accomglithe grapes, production at average unit costs lower than
latest available data (ISTAT, 2014), Sicily in 20&/ith competition allows businesses to improve profitiapil
106,092 hectares and a production of 700,581 tisns, and to obtain a higher sustainability with lowesks
first Italian Region in terms of wine grape areé.86 of management (Dittmar, 2014; El Dabet al., 2013;
the national wine grapes area), thanks to its faver Zhou and Lu, 2012; Santerama al., 2012). This
climate (Grilloneet al., 2014; 2012; 2009; Ibafet al., situation affects the financial structure and the
2014; D’'Asaro and Grillone, 2012; Agnesial., 2008) investment capacity of the undertakings. Moreover,
and the fourth for harvested production (11.6% & t increased net margins allow businesses to imprbee t
Italian wine grapes production). Over the last deca ability to self-finance and, consequently, the
there has been a decline both in terms of wineegeapa  remuneration of the factors of production (Tudistal.,
(-11.2%) and harvested production (-13.5%). InIgici 2014a). An increase in financing sources may, iy an
there are 10.4% of Italian winegrowing farms (4®,62 case, give impetus to growth, possibly allowing
units), with an average farm size amounting to hd5  businesses to affirm themselves on the marketaricihg
(ISTAT, 2012). The distribution of Sicilian produc term by offering new products that differ from thei
structures according to wine grape area shows thatompetitors, thereby creating differential advastag
41.4% of farms have a size less than one hectdridee w (Tudiscaet al., 2013b; Rodrigueet al., 2002).
those less than 5 hectares account for 85% ofatad t In wine-grape growing enterprises, one of the caltu
For these micro-enterprises, that produce anoperations amenable to measures aimed at reducing
undifferentiated product, lowering the total cost o production costs is winter pruning (Kostadinet al.,
production per unit to a level below that of the 2008). This operation, together with the tying of
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productive vine-branches, represents a particuleddn, The study was conducted by comparing the pruning
given that it is distinctly demanding in terms tf labor  and the subsequent ligation of productive branciosss
requirements (Pezet al., 2013; Rolshausest al., 2010; according to two different modalities:

Smithyman et al., 1997). Nowadays the mechanical

engineering sector offers wine growers a variety of.  pryning with manual hand shears and subsequent
power tools and machinery, allowing them to tying of fruiting canes (manual pruning)

significantly curb time requirements for operations .  pryning and tying of fruiting canes utilizing

thereby reducing production costs (Dokoozlian, 2013 electric shears and tying tools, respectively
Tardaguilaet al., 2012; Gotyalet al., 2010; Morris, (power-assisted pruning)

2007; Intrieri and Poni, 2000).

This study is geared towards analyzing the Al jtems of cost incurred by wine growers for the
modifications of production costs in wine-grape pryning task under both procedural modalities
growing enterprises, whose business structuresl avaiimanual and power-assisted) were considered. The
themselves of power-assisted pruning shears and tyi total pruning cost is the sum of the fixed and abhe
tools. Their purchase does not entail prohibitiestc  costs (Tudiscaet al., 2014c; Guerrieriet al., 1995).
expenditures and the investment is, therefore, wellincluded among fixed costs are capital asset digtiec
within the capacities of the vast majority of and the eventual interest costs incurred in acuyifiese
agricultural enterprises. However, before embarkingassets. Variable costs, instead, are those repeesby
on the investment the wine grower must know its maintenance, electrical energy, labor, purchasstraig
convenience and the relative cost-benefit ratio.or PVC tubing for tying, as well as the interest on
Accordingly, an ex-ante assessment of the investmenagricultural loans for operating credit needs (@iahd
was performed in order to estimate its economic Bacinetti 2012; Landa, 2012; Othman and Manan,
feasibility, by comparing the pruning costs and the 2_011). The total unit cost is cal_culated as the stitine
subsequent ligation of productive branches accgrdin fixed costs, per hectare of vineyard subjectedhte t
to two different modalities: Manual and power- intervention and the variable costs for each hectar

assisted. Subsequently it has been determined th%ke\évisezgggjegeg (Keskilret al., 2010; f(;erz]tin and
minimum optimum size that justify the introductioh bar l?r' )- f“ setiﬁetntyaa estltrrr:ate 0 : erfmmn |
power-assisted pruning and tying in farms. reax-even surtace thal makes the cost of manua

pruning equal to the power-assisted option has been
determined (Selvaret al., 2012; Baoet al., 2010;

2. MATERIALSAND METHODS Gunnarssoret al., 2009). By comparing the fixed and
variable costs of the two pruning hypotheses thealkor
even point may be found, i.e., the vineyard suriaea
whereby hypothesis a is equal to hypothesis b.

The break-even point can be determined using the
following equation:

In vineyards trained in the counter-espalier system
pruning practices, besides the removal of unpradeict
canes, also involve trimming of vine shoots anddyi
fruiting canes to trellising wires. The economi@bysis,
aiming to identify the minimum optimum size (or ke
even point) of the agricultural enterprise thabwal the ot o,

. . .. . . ~a4+Cv. ==b +Cy,
investment, was conducted in Sicily consideringadat x AT x P
taken from several case studies on wine-growing x:%

b~ “Va

undertakings in the province of Trapani. The enisgs

on which the empirical studies were conducted mirro
most of those of the territory, both in terms of Where:
management modalities, as well as in their business:cfa
orientation (Lanfranchiet al., 2014; Tudiscaet al., C\?
2014b; 2011; Salanst al., 2010). The cultivated grape 2 area hypothesis a

varieties examined were: Nero d'Avola, Merlot, 3yra ¢y = variable costs per hectare of vineyard surface
and Chardonnay, trained in the counter-espalietesys area hypothesis b

with a density of about 5,000 plants/ha also adgpd Break-even point (hectares of vineyard surface
Guyot pruning system. area)

Annual fixed costs hypothesis a
Annual fixed costs hypothesis b
Variable costs per hectare of vineyard surface
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Table 1. Technical-economic features of the used tools

Electric tying tools Normahtheld shears

Iltems Electric shears
Purchase price (€) 1,400.00
Annual usage (hours) 500.00
Economic life cycle (y) 8.00

900.00 20.00
500.00 500.00
5.00 3.00

Source: Our processing of directly collected data

Table 1 shows the technical-economic features of the Nero d’Avola, 30.6% for Merlot, 27.6% for Syrah and

tools used for vineyard pruning tasks.

3.RESULTS

The costs of pruning and tying operations are
two study hypotheses

distinguished between the
consideredTable 2 and 3).

In particular, in the case of Nero d’Avola the tota

unit cost amounts to 1,046.33 Euro/ha (hypothe}is a

against 1,127.62 Euro/ha (hypothesis b). For theld¥le
cultivated grape variety the figures are 1,087.2@ofha
against 1,149.21 Euro/ha, respectively. In the césbe

Syrah variety the results are 1,129.22 Euro/ha and
the Chardonnay variety
produced values equal to 950.88 Euro/ha and 1,913.5

1,239.39 Euro/ha. Finally,

Euro/ha, respectively.

The total unit costs of hypothesis a decrease
minimally with increasing hectares of surface under

vine, most of them being represented by variabkisco

which remain unchanged for each hectare of vineyard
undergoing pruning and tying operations. The tota
unit costs of hypothesis b, however, register an

appreciable reduction with increasing vineyard acef

undergoing pruning. In the latter case, contrary to

hypothesis a (amounting to 7.07 Euro), the fixedtso
actually assume a distinct significance in functim

by 29.3% for Chardonnay. The greater the vineyard
surface area on which pruning tasks are performed,
the more convenient hypothesis b, rather than a. In
fact, in enterprises with a surface under vine of 5
hectares, the reduction in total cost, for prunamy
tying, by cultivated grape variety equals 28.6% for
Nero d’Avola, 26.9% for Merlot, 23.9% for Syrah,
while Chardonnay exhibits a somewhat more limited
reduction of 26.6%Table 4).

4. DISCUSSION

The comparison of the two hypotheses shows a
reduction of total unit cost in power-assisted pingn
respect to manual one in all detected grape cultas
well as in other studies (Kaan Kurturet al., 2012;
Bates and Morris, 2009).

From the perspective afforded by the study
hypothesis, the differences between the four grape

Ivarieties considered may be ascribed to the faut ttie

workload required to prune the three red grape
varieties was more labor-intensive than for the
Chardonnay, inasmuch as the plant density did not
vary (Chinniciet al., 2013).

The study conducted also highlighted the fact that

the expenditure for the investment, amounting to INVestment to assist the vineyard tasks of prurang
401.00 Euro, by the entrepreneur. For the four®ing is warranted for wine-growing undertakings
cultivated grape varieties examined the break-even?dopting a Guyot pruning system, even for thoseriof

points resulted to be equal to: 1.26 hectares feroN
d’Avola; 1.32 hectares for Merlot; 1.38 hectares fo
Syrah and 1.44 hectares for Chardonnay. In therlatt
case, the minimum optimal acreage is greater thdahd
other grape varieties, due to the lower workloaplired.

In light of these results, calculations were maale t
guantify the actual reduction in pruning costs dae

to 2 hectares. In this way, also small companiagdco
introduce process innovations and obtain a
competitive advantage in the international wine
market (Tudiscaet al., 2013c; Clingeleffer, 2013;
Ghani et al., 2013). So, considering the difficulties
that farms have to be competitive (high production
costs, low sales prices of agricultural producisklof

the lessened labor time, hence lower relative costhuman labor), the process innovation could repteaen
Switching from hypothesis a to b in the case of way to achieve a cost leadership and improve profit

surfaces under vine equal to the optimal minimure si

margin (Ceruttiet al., 2014; Tudiscaet al., 2014d;

determined, allows to cut labor costs by 32.0% for Houssowet al., 2013; Rahman and Takeda, 2007).
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Table 2. Costs in manual pruning and tying hypothesis aéagrtb cultivated grape variety

Cultivated grape variety

Nero d'Avola Merlot Syrah Chardonnay
Costs Pruning  Tying Pruning Tying Pruning Tying Angn  Tying
Fixed costs:
Depreciation 6.67 - 6.67 6.67 - 6.67 -
Interest 0.40 - 0.40 0.40 - 0.40 -
Total fixed costs (Euroly) 7.07 - 7.07 7.07 - 7.07 -
Variable costs:
Maintenance 0.01 - 0.01 0.01 - 0.01 -
Labor 10.22 10.22 10.22 10.22 10.22 10.22 10.22 2210.
Tubing - 0.55 - 0.51 - 0.58 - 0.50
Interest for agricultural 0.26 0.27 0.26 0.27 0.26 0.27 0.26 0.27
operating credit
Total variable costs (Euro/hour) 10.49 11.04 10.49 11.00 10.49 11.07 10.49 10.99
Total variable costs (Euro/ha) 597.69 441.57 660.60384.94 702.55 420.66 524.29 461.50
Total unit cost TUC (Euro/ha) 604.76 441.57 667.67 84.94 709.62 419.60 531.36 395.57

Source: Our processing of directly collected data

Table 3. Costs in power-assisted pruning and tying hyposh@stording to cultivated grape variety

Cultivated grape variety

Nero d'Avola Merlot Syrah Chardonnay
Costs Pruning Tying Pruning Tying Pruning Tying Rngn Tying
Fixed Costs:
Depreciation 175.00 180.00 175.00 180.00 175.00 .80 175.00 180.00
Interest 28.00 18.00 28.00 18.00 28.00 18.00 28.0018.00
Total fixed costs (Euroly) 203.00 198.00 203.00 .008 203.00 198.00 203.00 198.00
Variable costs:
Maintenance 0.18 0.06 0.18 0.06 0.18 0.06 0.18 0.06
Electrical energy 0.01 0.01 0.01 0.01 0.01 0.01 10.0 0.01
Labor 10.22 10.22 10.22 10.22 10.22 10.22 10.22 2210.
String - 0.96 - 1.04 - 1.15 - 0.76
Interest for agricultural
operating credit 0.26 0.28 0.26 0.28 0.26 0.29 0.26 0.28
Total variable costs (Euro/hour) 10.67 11.53 10.67 11.61 10.67 11.73 10.67 11.33
Total variable costs (Euro/ha) 426.81 299.81 469.4278.72 533.51 304.88 384.13  328.46
Total unit cost TUC (Euro/ha) 629.81 497.81 672.49 76.42 736.51 502.88 587.13 526.46
Source: Our processing of directly collected data
Table4. Total costs for wine-growing enterprises with aevsurface of 5 ha (euro)

Cultivated grape variety

Hypothesis Nero d'Avola Merlot Syrah Chardonnay
a) Manual pruning and tying 5,197.71 5,229.11 54887 4,930.36
b) Power-assisted pruning and tying 3,713.30 31 4,272.15 3,643.15
Variation % b/a -28.60 -26.90 -23.90 -26.10
Source: our processing of directly collected data
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5. CONCLUSION Barber, W.L., 2012. Orchards of the future and
implications for mechanical harvesting. Acta
In wine growing, as in many branches of agriculture Horticulturae, 965: 113-116.

the capacity to contain production costs represants Bates, T. and J. Morris, 2009. Mechanical caneipgun
indispensable choice for the enterprise. Lowerirepm and crop adjustment decreases labor costs and
costs allows a business to arrive to market witbveer maintains fruit quality in New York ‘concord’ grape
price (albeit above mean cost) than the competfitidro production. Hort Technol., 19: 247-253.
are destined to lose market shares to the compatiie Cerutti, A.K., A. Calvo and S. Brun, 2014. Compans
to produce at more convenient costs. The exploitatif of the environmental performance of light
economies of scale together with expertise allow mechanization and animal traction using a modular
businesses, successful in lowering total unit ¢okts LCA approach. J. Cleaner Product., 64: 396-403.
embark on a process of growth that, in the medoumy/| DOI: 10.1016/j.jclepro.2013.09.027
term, may lead to an economic/productive leadershipCetin, B. and A. Vardar, 2008. An economic analysis
status in its sector, as well as from a supply rthai energy requirements and input costs for tomato
perspective. Such a condition, other than accruang production in Turkey. Renewable Energy, 33: 428-

competitive edge for the business itself, may pri@mo 433. DOI:10.1016/j.renene.2007.03.008
local development, attract investments, generateChinnici, G., B. Pecorino, M. Rizzo and P. Rapisard

revenues and employment. 2013. Evaluation of the performances of wine
The modest prices of grapes registered by smadl- an producers in Sicily. Quality-Access Success, 14:
medium-sized enterprises that do no more than pedu 108-113.
wine grapes, combined with the pronounced Clingeleffer, P.R., 2013. Mechanization in Austali
pulverization of enterprises determine the curiaigis vineyard. Acta Horticolturae, 978: 169-177.
of the compartment. Those measures able to infeienc D’Asaro, F. and G. Grillone, 2012. Empirical invigst
pruning costs, as demonstrated in this study, by efa tion of curve number method parameters in the
tools that facilitate vineyard tasks, represeniahle path Medi-terranean area. J. Hydrol. Eng. 17: 1141-1152.
for large wine-growing undertakings, but above fal DOI: 10.1061/(ASCE)HE.1943-5584.0000570.
small- and medium-sized wine-growing enterprisest th Dittmar, M., 2014. Development towards sustaingpili
make up the overwhelming majority of Italian and How to judge past and proposed polices. Sci. Total
Sicilian wine-growing productive structures. Environ., 472: 282-288.

So, it appears evident how the wine-growing farms ~ DOI: 10.1016/j.scitotenv.2013.11.020
have to invest in process innovation to remain cetitipe ~ Dokoozlian, N., 2013. The evolution of mechanized

in an increasing globalized market, where compstitoe vineyard production systems in California. Acta
able to decrease quickly their production costs. Horticulturae, 978: 265-278.
El Dabee, F., R. Marian and Y. Amer, 2013. A novel
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