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Abstract
Coppola, A. and S. Ianuario, 2017. The effects of job training on farm incomes: the case of the Kentucky tobacco
in Benevento area. Bulg. J. Agric. Sci., 23 (1): 49–57
Since 2010 the decoupling of CAP aids was extended to the tobacco sector. Several studies demonstrated that tobacco is
not proﬁtable without EU aids and the survival of the sector is possible only if farmers undertake a strategy of costs decrease,
if market price increases or farmers are able to enhance product quality. The present work analyzes how technical training can
affect the economic performance of tobacco growers. The analysis summarizes the results of a project implemented within
RDP 2007-2014 of the Campania Region and focuses on Kentucky tobacco, used in Sigaro Toscano®, and on the implementation of leaves selection and setting up at farm level. Results demonstrate that these activities can help farmers to improve the
production value and underlines the still relevant need of training and extension services.
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Introduction
Recent reforms of the Common Agriculture Policy
(CAP) shifted the European Union (EU) support from the
production to the farm, directing it towards competitiveness,
efﬁciency and sustainable development criteria. These signiﬁcant changes have also affected the tobacco sector for
which EU aids were very large shares of the market value
and whose future prospects depend on the farmers’ ability
to reorganize the production and the supply chain. In fact,
in most of the Italian production areas the sector can survive
only if farmers are able to reduce production costs or to get
higher market price, by increasing their bargaining power
with respect to manufacture industries and/or improving
product quality (Sardone, 2008).
The Kentucky tobacco is the only cultivar used for the
manufacture of Sigaro Toscano® and its production is mainly
located in Tuscany, Lazio and Campania regions. In these
areas, in spite of the long production tradition, product of-

ten does not ﬁt the quality standards manufacturers require,
with the consequence of lower prices paid to farmers and
income losses for the entire sector. In some cases the quality improvement only require a re-organization of farm activities and a better selection of the leaves at farm level in
order to better match the industry speciﬁcations. In fact,
when bundles are not homogeneous they receive a grade that
represents the average delivered quality and manufacturers
pay a price aligned with the average level. In this context,
farmers could increase their revenues by simply enhancing
the leaves selection and set-up processes, which only require
appropriate knowledge and skills. Extension services and job
training, in particular, can play a fundamental role in this
learning process and represent a key variable for the sector
development.
The paper aims at proving this role by comparing the
economic results of a Kentucky tobacco production before
and after a technical training experiment. More speciﬁcally,
the present work synthesises the results of part of a larger
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research project ‘Fired-cured tobaccos in Campania: new
challenges for the supply chain of the Riccio of Benevento’,
funded by Rural Development Programme (RDP) 20072014 of Campania Region and focuses on the implementation of sorting and minimum set-up at farm level in order to
increase farmers’ revenues.
The paper is organized as follows. The ﬁrst section presents an overview on the role of knowledge and training for
the ﬁrm performance and growth, with particular reference
to the agricultural sector. Then, the outline of the case study
carried out within the project, is presented, which illustrates
the grading process of the Kentucky tobacco, its effect on the
product price, the methodology used to highlight the training
effects and their economic results. Concluding remarks are
reported in the last section.

Knowledge Transfer
and Agriculture Performance
Knowledge transfer and innovation are the objects of the
ﬁrst priority deﬁned by the new Rural Development Policy
2014-2020 (EU, 2013). They are considered a prerequisite
for the sustainable development and are consistent with the
overall goals of both the ‘Europe 2020’ strategy for a smart,
sustainable and inclusive growth, and the Common Agricultural Policy (CAP). The ﬁrst priority identiﬁes speciﬁc intervention areas: innovation, cooperation and development
of the knowledge in rural areas; the strengthening of links
between agriculture, food production and forestry, on one
hand, and research and innovation, on the other; the learning
and vocational training in the agricultural and forestry sector
throughout the entire farmer’s life. In particular, two measures are relevant1. The ﬁrst measure considers vocational
training actions and the acquisition of skills through training
courses, seminars and coaching, demonstration activities and
information actions.. The second one concerns consultancy
services and assistance to farm management. In particular
consultancy services may relate to a broad range of issues:
farm adjustment, competitiveness, supply chain integration,
innovation, market orientation, and entrepreneurship promotion. Thus, the higher attention of European Union (EU)
to the knowledge transfer aims to the improvement of farm
performance as a whole, not only as far as productivity is
concerned, but also with reference to other issues such as the
use of natural resources, the supply chain organization, the
environmental sustainability. As a fact a better performance
is the result of several factors that refer to farm organiza1

Annex VI of Regulation (EU) No.1305/2013 lists relevant measures to
one or more of the EU priorities for rural development

tion and characteristics, to physical resource endowment, as
well as to market, technological development and economic
context within which the farm operates. Other things being
equal, the characteristics of the so called “human capital”
can inﬂuence the economic performance and farm proﬁtability because they affect the ability to manage the production
factors, to process information, to react to demand changes,
to adopt new technologies.
In literature, knowledge has long been recognized as an
important factor of ﬁrm’s competitiveness and a key element
of its ability to innovate. Its role has been analysed from approaches and points of view that differ with respect to the
deﬁnition of knowledge (scientiﬁc and technological knowledge, capabilities and skills, information), the issue focused
on (knowledge generation, management, protection, and
policies), the level of analysis (ﬁrm, sector, economy).
In particular, two main approaches were developed which
underline the role of knowledge in corporate performance
and development. The resource-based approach looks at economic units in terms of resources endowment. It tries to decompose the black box of the neoclassical production function into several components and interactions and highlights
the link among ﬁrm’s resources, productive opportunities,
and ﬁrm growth and innovation (Penrose, 1959; Wernerfelt,
1984). In this view, knowledge is an asset that ensures higher
returns and economic advantages to the ﬁrm, as far as it can
act as a resource position barrier, on one side, and ﬁrms are
able to implement a knowledge growth strategy, on the other
side. The knowledge reaches a central role in the evolutionary theory, which addresses the ﬁrm behaviour issue in terms
of skills, routines and learning and analyses technological
advances as part of an evolutionary process (Nelson et al.,
1982; Nelson et al., 2002).
The economic debate on the role of knowledge has focused on several different issues: its private or public character, the generation process, the tacit/codiﬁed nature and
transferability. The meaning given to knowledge – know
how, know what, know who or know why (Lundvall et al.,
1994) – affects the relevance of each issue and has implications on the knowledge management at ﬁrm level as well as
on innovation policies.
With speciﬁc reference to the agriculture, the sector is
closely linked to the local context and therefore knowledge
has been traditionally implicit (tacit knowledge) and has
been handed down from generation to generation. During
last sixty years, it assumed a more explicit nature and its diffusion was based on both the use of technical inputs and the
mediation of agricultural extension services and farm advisors. Traditionally, the technological advance and the steady
increase in the agricultural productivity was mainly per-
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ceived as science-based and from a policy perspective this
view translated into a higher attention on research and a topdown approach in disseminating agricultural information
and technological solutions. More recently, this paradigm
has been questioned and there is evidence that the productivity increase is also linked to the spread of a more practical
and applied knowledge, the sharing of tacit knowledge and
a more effective diffusion of information (Esposti, 2013).
Therefore, the process of knowledge transfer in agriculture
is no longer conceived as a hierarchical and linear process,
but is intended as participatory and systemic (Röling, 1992),
where networks and interactions among the participants are
very important. Indeed, social capital and local networks are
relevant factors in driving the decision to use extension services related to information, knowledge sharing and diffusion, while the agricultural specialization remains the main
factor to use specialized and targeted services (Pascucci
et al., 2012). Social relations, knowledge and learning are
therefore intimately connected to each other, interacting in a
dynamic way (Tregear et al., 2016).
The literature review conﬁrms the importance of education and training of human resources for the development
of the agricultural and rural sector (Karbasioun et al., 2007;
Hashmi et al., 2016). In last years, most of researches on
this issue mainly focused on developing countries, as here
agriculture still is the key sector to reduce poverty and interventions for Human Resource Development (HRD) are
considered very important to increase farmers’ knowledge
and to encourage the adoption of new technologies (ZamaniMiandashti, 2012). In particular, educational and training
plans are often addressed to women (Collet and Gale, 2009;
Mudege et al., 2015) because they represent the majority
of agricultural workers and their productivity is often constrained by a lack of appropriate skills (Danida, 2004). The
role of agricultural extension services is changed over time.
While during the Green Revolution era it was centred on the
distribution of agricultural inputs and the handling of subsidies that were provided through agricultural development
programs (Babu et al., 2013), nowadays they aim at helping
farms to face the global competitiveness, dealing with technical and marketing aspects and matching them with requirements in terms of product safety (Palani, 2015).
In developed contexts, the diffusion of knowledge and
information heavily relies on farmers’ education and training
contents need to adapt to new issues and farm’s functions:
environmental protection, product safety, social sustainability, new technical and economic solutions, management,
marketing, and so on (De Rosa et al., 2013; Esposti, 2013;
MiPAAF, 2013). Training is related to the prevailing model of agriculture and its efﬁcacy is linked to the ability to
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combine market variables, territory speciﬁcity and resource
characteristics, by acting both on human and organizational
variables. Moreover, based on the concept of organization
as a learning entity (Senge, 1990) and on the organizational
adaptability framework (Karadzic et al., 2013), recent studies focused on learning by shared experience in organizations. They consider it a factor that explains different levels
of organizational adaptability to environmental and market
changes, a component of the resilience concept (Karadzic et
al., 2014a; 2014b). Recent studies conﬁrm that collaborative
learning activities in the agriculture sector, designed using
experiential learning principles, provide a robust model for
improving the capacity of farmers (Cliffe et al., 2016).
Generally speaking, the effect of training and innovation
diffusion is the increase of agricultural income due to higher
production, cost reduction, improved product quality (with a
consequent increase in the price). Indeed, vocational training can deal with different aspects of the agricultural activity
and its effects go beyond the purely economic proﬁtability,
affecting speciﬁc issues such as food safety, workers’ health
and work safety, environmental protection (Mancini et al.,
2005, 2009; Birner et al., 2009; Soon et al., 2012; Morera et
al., 2014).
Several studies have examined the link between training,
education and agricultural economic performance (Kilpatrick,
2000; Nossal et al., 2009; Reimers et al., 2013). Nevertheless to isolate the effect of training on farm productivity and
proﬁtability is not an easy matter. Results of different studies
have been controversial, mainly because of the experimental
methods used, the choice of indicators and the different level
of analysis, especially micro versus macro level (Xayavong et
al., 2015). As a whole, education and training are thought to
act by favouring the introduction of innovations, improving
the access to information, increasing the ability to understand
and evaluate information, enhancing the farmer’s decision
making skills (Nelson et al., 1966; Kilpatrick; 1997; Asadullah et al., 2009; Reimers et al., 2013; Xayavong et al., 2015).
Based on the underlined link between training and agricultural
performance, the present work assumes a micro level perspective and illustrates the results of a case study referred to
members of Tobacco Producers Associations. They represent
a good context for exploring social relations, knowledge generation and diffusion and the effects on farm’s performance
in economic terms. In fact, in order to obtain tobacco of high
quality speciﬁc skills are required both in production and postproduction phases. Generally, farmers focus their attention on
the pre-harvest phases, but the post-harvest phases are equally
important because they can determine a better evaluation of
the bundles by the manufacturers and, consequently, a higher
average price.
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The work focuses on the role of technical training at farm
level and measures the effects of a more careful product selection on farm proﬁtability. In particular,
– through a ﬁrst examination of evaluation of tobacco, it
has been tested the effective level of knowledge by farmers
in relation to the product selection process;
– a training experiment was carried out to transfer speciﬁc knowledge to tobacco farmers, complying with the
buyer’s speciﬁcations;
– results of a better selection were assessed in economic
terms.

The Case Study
The Tobacco evaluation
The Kentucky tobacco is the only cultivar employed for
the manufacture of the Sigaro Toscano® and the entire supply chain takes place in Italy. At farm level, two stages are
very relevant after the harvest to determine the product quality: ﬁrst, the ﬁre curing that involves exposing tobacco to the
heat and smoke so that leaves absorb the aromatic substances
in the smoke, which will affect the tobacco’s taste; secondly,
the sorting and minimum set-up of tobacco that affect the
evaluation of the bundles by the manufacturers and, consequently, their average price. Manufacturers and leaf dealers
usually have their own grading system. In Italy, Manifatture
Sigaro Toscano SpA (MST) bases the evaluation on 10 key
parameters: corona, colour, maturity level, surface texture,
leaf substance, elasticity, integrity rate, utilization rate, curing defects, stems and veins. In relation to these parameters,
MST assigns a code that represents an indicator of product
quality and identiﬁes the ﬁnal use according to the following
scale: strips; ﬁlling; shredded product. Based on that, MST
ﬁxes the price. A ﬁrst grading is made when the tobacco has
to be purchased and serves as indicator of quality to deﬁne
the price MST will pay to farmers. Once purchased, the tobacco is graded again (re-grading), in order to ensure that
the quality is uniform throughout. It is important to note that
if a bundle is composed by leaves with very different qualities, due to an incorrect sorting by the farmer, the assessment
made by MST experts will synthesize an average quality.
The result is the ﬂattening down of the tobacco evaluation.
Therefore, in carrying out the sorting and making the
bundles, farmers have to follow some speciﬁc steps. The ﬁrst
question is related to the leaf integrity. If the leaf is damaged, the percentage of injuries makes the difference on the
potential use: if injuries count for less than 50%, tobacco has
to be considered as ﬁlling, while damages higher than 50%
make it shredded tobacco. On the other hand, if the leaf does
not have injuries, the next evaluation step considers aspects

such as colour and leaf elasticity. If leaves are ﬂawless and
uniform in colour, they are classiﬁed as wrappers of high
quality; when ﬂaws are negligible and leaves can be used for
more than 75% the quality is medium-high and leaves can
still be used as wrapper material.
Another aspect to be considered in the evaluation is
whether tobacco is ‘set-up’, that is it has some speciﬁc characteristics:
 stalks perfectly aligned;
 humidity close to 22%;
 bales or cardboard boxes with no less than 85% of
leaves classiﬁed in the same grade group;
 bale weight no higher than 110 kg (for wrapper grade)
and 120 kg for ﬁller and shredded types;
 bundles with up to 25 leaves for the highest grades and
35 leaves in other cases;
 wrapper leaves must be selected according to colour
(dark brown to light brown);
 leaves used as heavy or light ﬁller must be selected
with respect to texture, maturity and colour.
Grading and setting-up have a direct effect on prices
farmers can get for their product. Table 1 shows the price
Manifatture Sigaro Toscano SpA (MST) paid in 2014 with
respect to each grade class. Data highlight how farm performance can largely depend on technical aspects related to the
production process as well as to the handling of the product
after the harvest. Moreover, the product setting-up guarantees a premium price to farmers from 40% up to twice as
many what they get for no selected product.
Table 1
Prices according to tobacco grade (Euro/kg; year 2014)
Grade
Wrapper
Set up Heavy Filler
Heavy Filler
Set up Light Filler
Heavy Shred
Light Filler
Light Shred
Source: MST- LEAF Italia

Price (Euro/kg)
5.90
4.10
2.93
2.55
1.15
1.09
0.75

Data and Methods
The training experiment was one of the activities carried
out in the context of the project ‘Fired-cured tobaccos in Campania: new challenges for the supply chain of the Riccio of
Benevento’, funded by RDP 2007-2014 of the Campania Region (Measure 124). Farms taking part to the project were 112,
2

In the following farms are codiﬁed from F1 to F11 to preserve anonymity.
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located in the Benevento province, one of the most important
tobacco production areas where during the seventies over 50%
of farms’ production, employment and income was derived
from the tobacco growing. In the early ‘90s, Benevento was
the ﬁrst province in Europe for the tobacco production, with
an annual output of about 60 000 tons (Cozzolino et al., 2007).
Farms involved in the project are highly representative
of the regional production of Kentucky tobacco. In fact, they
account for about 13% and 11% of the Kentucky regional
area and production, respectively. Moreover, they all are

family farms, thus representing the most common regional
farm typology. As structural characteristics are concerned,
the mean Utilized Agricultural Area is equal to 13.6 hectares
and the tobacco on average weights for 6.9 hectares. The average ﬁgures hind very different situations in term of both
total farm size and tobacco relevance with respect to other
crops (Figure 1).
Besides the structural differences, technical and organizational differences exist, too, which affect yields and tobacco quality and, as a consequence, the economic performance (Figure 2). That reﬂects the regional differentiation of
tobacco production and can be helpful to take into account
the effect of the training experiment on different structural
situations and to allow more general conclusions.
To test whether the training can help farmers to obtain a
product that could better ﬁt industry requirements and, as a
consequence, get higher prices, a simple partial budgeting
method was used to compare economic results of the product
farmers currently provide to the industry and the value they
could obtain if a re-organization of farm activities is made in
order to better select and set-up the product at the farm level.
In the partial budgeting method the focus is on the change
in revenues and expenses related to a marginal adjustment
(Kay et al., 2012).
The analysis requires a detailed identiﬁcation of changes
occurring from what is being currently done to the proposed
alternative and the collection of information on cost and revenue changes if the alternative is implemented.
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Fig. 1. Utilized Agricultural area of farms involved in
the project: tobacco and other crops area (hectares)
Source: authors’ elaborations on ﬁeld interviews data
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Fig. 2. Revenue per hectare of farms involved in the project by tobacco categories (euro/ha)
Source: authors’ elaboration on delivery bulletins data
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Production data have been collected during three Technical Days carried out at the Sannita Cooperative Agribusiness
Centre (CECAS), while prices and economic data have been
acquired with reference to past product deliveries. In particular, as technical aspects are concerned, data collection was
carried out according the following scheme:
(1) farms involved in the project were asked to provide
samples of tobacco clustered according to the ‘light’ or
‘heavy’ weight they assigned to the leaves. Twelve ‘light’
and twelve ‘heavy’ samples for each farm were collected.
(2) Experts of the LEAF ITALIA of MST examined the
samples and reassigned them to the ‘light’ or ‘heavy’ categories according to the manufacturer’s point of view.
(3) Personnel of the involved Producers Associations
carried out a training day on the selection and set-up of tobacco leaves. After the training, bundles selected in phase 1
were separated and leaves were re-classiﬁed by farmers in
‘light’ and ‘heavy’ samples.
(4) LEAF ITALIA experts evaluated the new samples according to the weight categories.
Farmers’ and experts’ evaluation before and after the
training experience were compared in order to assess whether training was effective in terms of better answering to the
industry parameters and requirements. Then, the change in
farmer revenues was estimated by applying prices to each
quality category before and after the training and taking account of higher costs required when selection and setting-up
are made at the farm level.
The results
The comparison of evaluations made by farmers and industry experts before the training experience (Table 2) highlights that some tobacco samples were not properly assessed
by farmers, and underestimation or overestimation errors occurred: 15.2% of the samples classiﬁed as ‘light’ by farmers
have been evaluated as ‘heavy’ by the industry experts; on
the contrary, 47.7% of ‘heavy’ leaves, according to the farm-

Table 2
Comparison of samples assessment according to farmers
and industry experts before the training experience
According to
the farmers

Light

Heavy

According to
the industry experts
Light

84.8%

47.7%

Heavy

15.2%

52.3%

Total

100%

100%

Source: authors

ers, have been assessed as ‘light’ by the experts. Thus, farmers are not very able to evaluate and select their product and
they more often seem to over evaluate their product quality.
In order to improve the selection and set-up activities at farm
level, they would need to be supported by appropriate training and technical advices.
As a fact, after the technical training carried out by the
technicians of the Producer Associations, the farmers improved their evaluation ability and their classiﬁcation was
more accurate and coherent to the experts’ parameters. The
better selection at farm level had two consequences in terms
of product quality:
(1) light and heavy samples were better identiﬁed with
no error rate
(2) bundles quality was more homogeneous and that
translated into a signiﬁcant decrease of samples classiﬁed as
shredded and an increase of the ﬁller category.
Figure 3 shows that in a higher detail. The share of each
grade category is compared before and after the training day.
First of all, light types share decreased from 53% to 50%
and a more careful selection brought shredded types from
30% to 12%. Moreover, a higher attention to the setting-up,
to uniformity of bundles with respect to colour, moisture
content and texture characteristics allows a better grading as
a whole, with evident direct economic effects. Indeed, for

Before traning

Light shredded
Heavy shredded
Light ﬁller
Light ﬁller seed-up
Heavy ﬁller

Aer training

Heavy ﬁller seed-up
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20%

40%

60%

80%

100%

Fig. 3. Grading of tobacco
samples before and after
training of farmers
Source: authors
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a given quantity of product, a more accurate selection and
sorting and well-prepared bundles can enhance the product
and make tobacco get a higher average price.
To assess the economic effects of bundle sorting at farm
level, we compared the value of product assortments before
and after the training net of the costs change due to a different farm organization. By considering the shares reported in
Figure 3 and prices for each grade recorded in delivery notes
for 2014 (Table 1), the value of 100 kg of tobacco increases
from 189 euro to 303 euro (+60%).
As cost changes are concerned, the main factors to be
considered are equipment and labour. The equipment to carry the sorting and assortment at farm level is rather simple
and farmers only need tables and adequate light. Almost all
farms involved in the project fulﬁl these conditions and the
related costs can be considered minimal. As labour cost is
concerned, in the study area most of the tobacco farms are
small family farms and the selection and setup of bundles
can be consistent with a better organizing of the available
family labour force. Based on information of Producer Association technicians a skilled worker can perform the sorting
of 150 kg of tobacco/day and the cost is about 55 euro per
working day. This means that the cost of sorting accounts for
0.36 euro/kg of product.
Overall, the increase in value resulting from a better sorting is on average equal to 0.78 euro/kg. This can be due to
the sharp decrease in the share of tobacco classiﬁed as shred
type and, on the contrary, the increase of the share allocated
to the ﬁller category, in particular set-up category.

Concluding Remarks
The case study allows us to draw some important considerations.
Firstly, there are signiﬁcant differences in production and
economic performance among tobacco farms. Farms’ yields
and economic revenues per hectare highlight that production can be improved and higher economic results can be
obtained by simply acting on current techniques (irrigation,
cure, and so on). Secondly, the production of wrapper material is the most important strategy farmers should pursue
to increase their income. However, all other condition being
equal, the economic results could increase by improving the
quality of the conferred product. A more careful sorting and
assortment are indispensable tools for the enhancement of
the product that better responds to the needs of manufacturers, but could also achieve higher average prices. In fact, the
simultaneous presence of different product categories in a
single bundle leads manufacturers to assign an average price
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that is aligned to the lower category.
The training experiment carried out in the context of the
project showed that farmers make classiﬁcation mistakes:
between 12% and 15% of samples considered light by farmers were classiﬁed as heavy by the experts; between 36% and
66% of samples considered heavy by farmers were classiﬁed
by experts as light. The training day carried out by Producer
Associations led to a remarkable improvement in the sorting activity and an increase in revenues. That conﬁrms the
relevance of the EU strategic approach that considered the
knowledge transfer and the innovation as one of 6 priorities
of Rural Development Programs and underlined the need of
‘an appropriate level of technical and economic training as
well as an increased capacity to access and exchange knowledge and information including through the diffusion of best
agricultural and forestry production practices’ (EU, 2013).
Knowledge transfer should be adapted to the needs of rural
actors and can take different forms, training courses as well
as workshops, coaching, demonstration activities, information actions. Our case study showed that marginal economic
improvements can be carried out thanks to a better and tighter relationship within the supply chain and can be based on
very simple interventions, too. As a fact, learning processes
can be based on a stronger co-operation between farmers and
forward operators and on the re-organization of speciﬁc activities.
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