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A Stepwise Innovation toward Viable Educational Services
in Agriculture: Evidence from Japan

Yasuo Ohe

Annotation: Although the educational function in agricultuseaittracting growing attention as a
kind of multifunctionality in agriculture, these rseees are not yet provided as a viable farm
product. This paper explores how the educationtdraality could be internalized to establish a
viable market for these services. We focused orcathnal dairy farms in Japan and used a
questionnaire survey to quantitatively evaluatedttiéudes of operators toward establishing viable
services. First, a conceptual framework was preskttt express operators’ orientation toward an
economically viable service by incorporating a sfige internalization process of positive
externalities with the help of a social learningweek. Then, empirically, statistical tests were
conducted and factors that determined this oriemtag viable service determinant function, were
explored by the ordered logit model. The resultwgthat, first, the higher the number of visitors
to the farm, the more operators were oriented tdveaviable service while no connection with
ordinary dairy production was shown. Second, sol@alning was effective for initiating the
internalization process. Third, marketing skillschme more important for upgrading the
internalization level. Consequently, it is impottdo create opportunities for those farmers who
want to provide consumers with educational servicelearn a new role for agriculture and to
establish a new income source in a stepwise fashion

Key words: educational tourism; educational function in agtiere; multifunctionality; rural
tourism; farm diversification; product innovaticexternality

1 Introduction

Conventional innovation in farm management has beaimly focused on the improvement
of technical efficiency in the processes of farnoduction such as mechanization of farm
operation, utilization of chemicals, and creatidmigh-yield or input-saving varieties. In this
respect, hardware process innovation in farm pricclutas been a major target in rural areas.
Product innovation in the creation of high-yieldhagh-quality varieties has been generated
from agricultural research and exogenously intrediuato rural areas. This is to comply with
food demand, which is a basic and permanent misgitme agricultural sector.

In contrast, the aim of this paper is to explorevlemdogenous product innovation in rural
areas can be attained and to support measurebdbpuairpose. This type of innovation is
different from conventional innovation in agricutuand the differences set up many hurdles
to achieving a new rural innovation.

First, this innovation creates a new demand. Mamysomers do not know about new
products/services so it is often difficult to expkigh profitability in the initial stage.

Second, new products are often provided as newicesrvthat utilize not only
conventional farm inputs, i.e., land, capital, daoour, but also ecosystem services based on
the rural resources. In this sense, these new predue soft innovations, which are intangible.
Third, externalities that are accompanied by ad¢fucal production such as multifunctionality,
play a crucial role in creation of this type of \8ees. Conventional marketing of farm
products does not appropriately express the vafuthese new products and the market
failure of farm resource allocation causes therbeon short supply. Thus, it is necessary to
internalize these externalities for a new incomers® through social-optimal resource
allocation. Finally, however, it is quite commonr fordinary rural areas to face severe
shortages of human resources with enough skilkséocome these difficulties. In those cases,
in addition to self-sustaining efforts, additiopallicy support measures should be undertaken
in rural areas.



In short, new rural product innovation requires ewnperspective that differs from
conventional hardware innovation in farm productieehnology. This requirement poses
many challenges for the farming sector.

Thus, it is necessary to explore how to attain gedous product innovation for the
sustainable evolution of rural economies, but theme been no full-fledged study on this
point conceptually or empirically. Therefore, thmaper focuses on newly emerging
educational services provided by dairy farmers mpah and presents a stepwise
internalization hypothesis to explore a desiralde ¥0 achieve a new product innovation.

It is now widely recognized that agriculture hasltifunctionality (OECD, 2001, 2003,
2005; van Huylenbroeck and Durand, 2003; Japann8eie€Council, 2001), or positive
externalities to society, in addition to food protdan. One of the sub-functions of the
multifunctionality that has been little investigdtés the educational function that enables
people to learn about farm life and how food prdducis conducted, which are often
forgotten in modern urban life (Ohe, 2011b). Irstiéspect, educational tourism in agriculture
has been attracting growing attention as a newlyergimg activity along with the
bourgeoning demand for experience-oriented tourSramples of such activities that have
already been implemented are the FACE (farmingamohtryside education) program in the
UK (Graham, 2004; for more recent developmentsw@iat, 2007), Ferme Pédagogique in
France, Fattorie Didattiche in Emilia-Romagna ialyit(Canavari et al., 2009; children’s
gardening in the USA (Moore, 1995) and educatiatzaty farms (hereafter EDFs) in Japan
(Ohe, 2007).

One problem with these educational services is tinit activities have yet to become
economically viable (Ohe, 2011a). For this reasaml and farm experience services have
often been studied together with rural and agrisoar(for Japanese, Sato, 2010; Ohe, 2010
and for Italian, Ohe and Ciani, 2011). Neverthelegish the increasing demand for these
educational services and, on the other hand, wighnbounting competitive pressure in the
market for farm products as well as constant pvatility, it is time to focus on clarifying
the conditions under which viable educational smwsican be established as a new income
generating farm activity rather than remaining asnaple generator of externality to society
without any compensation. This issue has not be#y &ddressed through an economic
approach, although case studies were sporadicalhducted (for instance, Sato, 2008;
Yamada, 2008).

In response to this need, this paper approachsesidhue with a perspective on farm
diversification by internalizing the externality tifese educational services. First, | present a
conceptual model under the framework that the matieration process of educational
externality is attained through stepwise innovatibnonsider on-farm and off-farm factors
that stipulate that stepwise process, especiatigihg at the role of social learning network
organizations. Second, by an empirical approacfoclis on Educational Dairy Farms in
Japan, which is a network organization that pravide pioneering framework for the
provision of educational services in agriculturethis country and | quantitatively examine
the relationship between the operators’ orientatomard viable educational service activity
and factors related to farm activity by statistitedts. Subsequently, | estimate an orientation
determinant model of viable educational serviced amplore factors to determine that
orientation. Finally, policy recommendations apeesented for more effective support
measures to attain the viability of educationalisu services.

2 Literature Review

In the arena of agriculture, since the classic waykT. W. Schultz (for instance, Schultz,
1971) on education as an investment in human daflita education of farmers has been
considered as essential for the diffusion and adiapt of new technology in agriculture in
developing countries (Foster and Rosenzweig, 199%%. is basically the same in the tourism
industry except for one thing, that is, the additef the importance of service management



due to the characteristic of service goods thatigouhas. The importance of raising human
capital that serves its own industry has not chdrigeany industry, as producer education
that aims at those who serve the industry (Aireyl afribe, 2005; Fidgeon, 2010).
Nevertheless, what this paper addresses is in ri@ @ consumer education rather than
producer education. As far as the author knows;Hatohe et al. (1990) was the earliest to
point out the existence of the educational functroagriculture as consumer education; this
was then followed by sporadic case studies asdinegentioned.

Issues on the diffusion of agricultural technologgre taken up as a good example of
social learning (Goyal, 2007). Leeuwis and Pyb@®0@) conducted comprehensive studies
on the social learning network in agriculture. Stmjical approaches were mainly used in
social learning in agriculture as follows: techrgpbal innovation in genetically-modified
crops (Oreszczyn et al., 2010), farmers’ marketgir{ehs et al., 2004), organic farmers
network (Kroma, 2006), and sustainable or enviramiaéy friendly agriculture (Nerbonne
and Lentz, 2003; Andrew, 2003; Naiper and Tucke0120Ingram, 2010). With social
learning in environmental research, issues on enmiental education and raising awareness
of the environment have been studied (Measham,; R&amond et al., 2010). In agricultural
and development economics, social learning stualiesconcentrated on technology transfer
in developing countries (Conley and Udry, 2001; Bhin 2004; Yamauchi, 2007). On the
contrary, in tourism research, Fisher (2004) exqdothe demonstration effect from the
perspective of imitation and social learning andutsouris (2009) dealt with social learning
related to sustainable tourism; however, theseditidies were descriptive. Studies on social
learning issues are very limited in tourism reseaampared with agricultural research where
guantitative analyses with economic frameworks Haeen conducted actively.

On topics of farm diversification, van der Ploegaét (2009) conducted a sociological
investigation and Sharpley and Vass (2006) examthedconnection of rural tourism with
farm diversification. As to rural tourism studiesder an economic framework, OECD (2005)
explored the issues of internalization of extetgalgenerated by multifunctionality in
agriculture, including rural tourism. In compariseith a wide range of econometric tourism
research in general (for instance, Barros (2009) Barros and Machado (2010)), although
econometric analyses of rural tourism are increp§lichetchik et al. (2008) on rural tourism
market evaluation and simulation, Vanslenbrouckle{2005) and Ohe and Ciani (2011) on
hedonic pricing, Ohe (2011a) on measuring laboadctivity of rural tourism), econometric
research papers on rural tourism have not beemadated enough and these papers did not
focus on farm educational services per se.

Finally, regarding our aim of empirical economiadies on educational services and travel
in agriculture, Ohe (2007, 2011b) took a stancethan internalization of the educational
externality by presenting an economic framework andducted empirical evaluations of
EDFs. Although it is crucial to clarify the conditis for viable educational services, from
what is described above, no study has thus far enesirthe questions of social learning and
stepwise innovation of educational services andigouin agriculture. Therefore, this paper
throws light on the topics that remain to be exgdband tries to further the establishment of
viable educational services.

3 Conceptual Framework: Stepwise Internalization Process of
Educational Externality in EDF services
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Figure 1. Internalization process of educational exterpalit

Here, | present a conceptual framework of a stepwiternalization process to establish a
basis for the empirical examination in the lattedf tof this paper. Figure 1 depicts an
operator’'s subjective equilibrium in the provisiaf educational experience services by
vertically measuring values and the level of farativity horizontally. Out of three right
upward lines, there are two marginal cost curvgsotied because farm activity including the
operation of EDF activity generates positive exaéty as a multifunctionality of agriculture.
The private marginal cost curve PMC is indicatedthy upper right upward line and the
social marginal cost curve SMC is indicated byltwer line. The vertical distance between
the two curves indicates the educational extegnalihe reason why the two marginal cost
curves have different forms is that the educatiomeernality depends on the level of
diversification, which determines the shape of $hC curve (Ohe, 2011b). The middle right
upward line is the average variable cost curve AdéCause AVC curve always comes under
PMC curve in the diminishing return area that wesider here.

The right downward curve illustrates the operatonarginal revenue curve of educational
experience services, MRO. If there is no exteryadit all, then the ordinary subjective
equilibrium, or the private optimal point, is attad at point e0 where the PMC curve meets
MRO. Nevertheless, the subjective equilibrium p®inary from one operator to another,
actually depending on the attitudes and manageffiaits as to where the operator positions
the educational experience services in the farivigctin this respect, | consider three main
cases that represent the stepwise process towardhtirnalization of the externality as
described below to simplify the discussion, althougasked more than three questions on
attitudes in the questionnaire survey as mentidaued.

The first phase is the case wherein the operatoniges educational experience services on
the SMC curve. In this case, the operator doesfulbt recognize the existence of the
educational positive externality that he/she getesrar provides these services as a volunteer,
even if the operator recognizes that externalithisTmeans that internalization of the
educational externality is not conducted at allughthis subjective equilibrium point is
attained as the private optimal at e0 and educatiexperience services are offered to Os0,
shorter than the social optimal supply level Osn.



The second phase is the case whereby the operaésr ribt act to recover the social
marginal cost that equals the amount of externgliéyoperator generates, but only to recover
at least the material cost although the operatoogmizes the externality. In that case, the
operator provides the services as a semi-volurdaedronly the average cost is recovered.
Thus, the operator’s subjective equilibrium is iagd as the average cost optimal at el where
the average variable cost AVCO meets MRO with miog service Osl. The operator can
partially recover the externality, i.e. elj outg)fand gel is left uncompensated. This means
that the social optimal resource allocation isaatieved as an economic activity and thus the
orientation toward a viable economic activity ig aetablished yet.

In the last phase, the operator charges for evdugational experience service as a result
of managerial efforts, meaning that the externalstycompletely internalized. The social
optimal is attained on SMC curve at en where wesagnthat the complete internalization of
the externality is achieved because the operakesstanto account the social cost that should
be compensated. Also, the two marginal cost liR&C and SMC curves, are overlapped at
least at the point of en due to the downward shiifthe PMC curve. | assume that this
downward shift of the PMC is caused by stepwise@wation starting from e0 to en through
el. This is the stepwise process of the educationiatnalization. At the last phase, the
orientation toward a viable economic activity i8rfly established.

The next empirical questions are to clarify whatl dlow factors inside and outside of
farms stipulate the operators’ behavior that ersatllem to cause stepwise innovation or the
downward shift of the PMC curve to the SMC curve.

4 Hypothesis: Significance of Network Organizations

As one of the factors that generate the stepwisevition, | focus on the social learning
effect among operators in the network organizatioreddition to on-farm factors. To explore
the significance of network organizations, | chéedze the two contrasting types of network
organizations that undertake new activities inlraraas (Table 1). The second column shows
various factors related to traditional network arigations in rural areas. A typical example is
the hamlet organization, which originates from biamding together of members of the local
community and acts as a body to organize and pertbe collective work in the hamlet.
Further, these network organizations are now eegetd act as a body to undertake new
village businesses such as rural tourism. Ruralnsonity-based activity is the root of this
type of organization, so that these organizatiore k@asically constituted of community
members. In this context, entry and exit of memlbens outside of the community are not
easy. Thus, that type of organization is closeberathan open to those outside of the local
community and | term this type a ‘closed networ§asrization’. Because of this characteristic,
it is easy to suppose that the optimal size wowaldl® large. This optimal size will remain
relatively small and therefore an organization fedito local residents will be a suitable size
for this type of organization.



Table 1. Features androles of network organizations in rurhareas

Type Closed Network Organization Open Network Organiation
Origin Club of local community Club of like-mindeddividuals
Characteristic Territorial Personal
Entry/ext Difficult Easy
Territorial limitation Yes No
Optimal size Small Large

Traditional collective work in the Social learning of new activity,

Effective areas . - .
hamlet, rural business activity new market formation

Educational dairy farms,

Examples Conventional hamlet bodies .
open dairy farms

Now | look at the open network organization (thb@lumn). This type of organization has
the following features in contrast to the closetiwoek type. This open network type is based
on like-minded relationships or personal relatiopshor connections. Therefore, the
membership is not limited territorially, so thatmrand exit are easier than in the former type.
This type has an advantage in sharing and acquimiogmation and developing ideas based
on such shared information; thus, it is suitableaictivities by independent individuals rather
than those acting as a body for conducting busitlestisneeds strict decision-making. Thus,
the Educational Dairy Farms and Open Dairy Farnag¢ #nie mentioned below are typical
examples of these types of network organizations.

Innovation in the way of utilization of local tamdg and intangible resources will cause a
reduction in management costs by a downward ghithé cost of resource utilization. Such
innovations in utilization of local resources am @always hardware related, but are more
often software related, which are also difficult generate (Ohe, 2011a). Thus, as the
conceptual framework, it is realistic to assume ieicgdly that this downward shift will occur
in a stepwise manner rather than occurring alhateo

Although the conventional agricultural organizatibas been mostly a closed network
organization, which is closer to the Coleman typen@work, the open network, which is
closer to the Burt type network, has not been weikstigated (Coleman, 1988; Burt, 2001).
Social learning among people concerned is expeotadrk on the stepwise downward shift
in the cost of resource unitization. Since theadeiarning effects have not been tested in the
case of new rural services, such as education@riqee services, in agriculture and rural
tourism, this paper will try to fill this gap insearch.

5 Two Social Learning Organizations for Operation of an
Educational Dairy Farm

To be an associate of Educational Dairy Farmsyradamust attend a course on principles,
safety and hygiene, and communication skills as agepresentation of a case study provided
by Japan Dairy Council, which is a national daigrnfiers’ organization. The Council
administers the certification for recognition as Bducational Dairy Farm and presents
various capacity building courses for those withifteation as an Educational Dairy Farm as
well as dairy farmers at large in Japan.

In addition to the Educational Dairy Farms orgatiag we need to look at another
organization, which is called Open Dairy Farms.wis established in 2000 and is a



nationwide organization of dairy farmers who cortdaie open-door policy to visitors from
outside of the community. Although also supported tbe Japan Dairy Council as a
secretariat, membership is voluntary with no regmient of a technical course. Open Dairy
Farms is autonomous, having its own board and stingiof six regional branches comprised
of member farmers. This organization has playethgortant role for its member farmers by
providing a forum for sharing experiences, inforimat and ideas and also in shaping a long-
term vision and philosophy for open-door farm atfive.g., by often conducting dairy events
at local and national festivals. Although its maarpose is not to provide an educational
service, Open Dairy Farms has supported the ewvolati educational dairy farms as a banner
of the open-door policy of dairy farms. In this aed, Educational Dairy Farms has developed
together with Open Dairy Farms. Interestingly, Eatianal Dairy Farms and Open Dairy
Farms have the common feature of a typical opewar&torganization. In reality, these two
networks have overlapping memberships as showleT2.

It is considered that the two networks, through cthimember farmers exchange
information and strengthen networking among membersally and informally, have
worked complementarily as social learning placdsiciv generate a network externality that
leads to a downward shift of the SMC curve. Thispementary relationship then generates
the stepwise innovation of internalizing externasitby enabling members to firstly recognize
a new role for agriculture and then to come up waim orientation for internalizing
educational externalities. This is our working hiypssis, which we test empirically below.

6 Data

Data are based on a survey on the attitudes of menoh the organization, Educational Dairy
Farms. The author conducted this survey to gaiaraterstanding of the operation, problems
related to educational activities and the operatttgudes, and the survey was sent to all of
257 Educational Dairy Farm members by surface maih October 1st to December 31st
2009. The response rate was 79.4% (204 farms).r@dah@ data related to EDF activities
were also used. These data were provided by thanJ&airy Council, which is an
administrative body of the Educational Dairy Farnegram. Information was obtained on
milk production (as of 2009), acreage of forage padture (as of 2009), number of milk
cows (as of 2009), the year the operators receaseeification as an Educational Dairy Farm,
and the number of visitors (as of 2008).

7 Results of Statistical Tests

First, the experience services offered by the E®Essummarized in Table 3. A short lecture
by the farmer, milking and feeding cattle are thee¢ major services, which shows that
experiences related to operation of a dairy farma erore popular than food cultural

experiences such as butter making and ice creanngiakhis is because the main activity of
these farms is not tourism, but milk production.

Table 4 contrasts the present attitudes toward B@ivity and future intentions. Among
the present attitudes, ‘cost covering’ and ‘volenteaccount for 60% of responses, which
would indicate a non-profit activity or that respl@mts have no orientation toward viability of
the educational experience services indicating thase operators provided educational
services at the private optimal or the average opsitnal. On the other hand, those who
expressed ‘marketing’ and ‘aiming at viable acyivibnly accounted for one fourth of the
total responses, and these respondents are suppodeve an orientation toward viable



services indicating that those operators aimedatsbcial optimal. Now turning to future
intentions, those with no orientation toward vidpitiropped to about 40% while nearly 50%
of operators expressed their intention to seekilitiabThus, it is safe to say that many
operators intend to establish viability of educadilbservices in the long run.

Table 3. Offered educational dairy farm services

Experience senvices No. farms
Lecture by farmer 185
Milking 156
Feeding 154
Giving bottle to calves 143
Cleaning barn 112
Brushing animals 95
Field work 68
Tour of farmyard 183
Horseback riding 33
Butter making 133
Cheese making 37
Ice cream making 54
Ham/sausage making 14
Cutting sheep wool 15

Notes: Data source as for Table 2.

Table 4. Attitudes toward educational experience sdces (present and future)

Present Future
tems . )
Percentage Sample size Percentage Sample size
Volunteer 28.4 58 17.2 35
Cost covering 31.9 65 24.0 49
Measure of marketing 7.4 15 23.0 47
Aiming at viable activity 16.7 34 24.0 49
Nothing in particular 7.8 16 —
Decrease/quit — — 1.0
Don't know — — 2.5
Others 54 11 54 11
No answer 2.5 5 2.9 6
Total 100.0 204 100.0 204

Note: Data source as for Table 2.



Table 5. Connection between orientation to viablactivity of educational diary farm (EDF) and farm attributes (%)

Orientation of viable EDF activity

ltems Testresults
No Yes
Labour size for dairy activity (realterm) 3.7 33 &n
Milk production year/ton) 4715 553.5 Nn.s.
No. milk cows 130.7 307.9 Nn.s.
Acreage of feed production (ha) 34.0 31.2 Nn.s.
No. activities 21 29 N***
No. visitorson farmin 2008 1150.7 2993.8 Ex*
No. times EDF activity in 2008 47.2 171.3 N*
More than 14 times (%) 51.9 69.8 rokk
More than 100 visitors (%) 58.3 78.1 roxk
More than 300 visitors (%) 333 63.5 roxk
Main person of EDF activityfFemale (%) 30.6 39.6 +
Kanto area (%) 13.0 26.0 *k
Member of Open Dairy Farms (%) 88.9 96.9 *k

Notes: Data as for Table 2. In area above the lordike, t test was used while Chi-square test veedbelow the line. Fisher's Exact
test was employed when sample size of a cell wastlean 5. E=equal variance, N=unequal variancg*** + show 1%, 5%, 10%,
20% (reference) significance level and no signiftashown by -. Labour size in real terms was &l in each activity by the
following criteria: full-time labor and mainly respsible for the operation=1, full time and supplategily responsible=0.5, part-time
and mainly responsible=0.5, part-time and suppleaténresponsible=0.25.

Table 6. Connection between orientation to viablecivity of educational dairy farm and farm attribut es(2) (%)

Orientation of viable EDF activity

ltems Test results
No Yes
Type of ownership
Family 64.8 55.2 +
Family (corporate 111 24.0 x
Joint ownership 1.9 31 n.s.
Agricultural cooperatives 0.9 5.2 +
Private sector 2.8 4.2 n.s.
Public sector 37 21 n.s.
Third sector 19 21 n.s.
Others 74 4.2 n.s.
Total 100.0 100.0 -
Activity (multiple answers)
Milk production 90.7 91.7 n.s.
Processing milk products 15.7 50.5 Fokx
Raising beef cows 2.8 11.6 *x
Lodging facility 74 12.6 n.s.
Restaurant 9.3 20.0 **
Direct selling 12.0 34.7 xkx

Notes: Data are as for Table 2. Chi-square testusasl andrisher's exact test was employed when sample t&eall was less
than 5. E=equal variance, N=unequal variance, ***% show 1%, 5%, 10%, 20% (reference) significarevel and no
significance shown by



Table 7. Connection between orientation toward viable activy of educational dairy farm (EDF) and farm attribu tes(3) (%)

Orientation of viable EDF activity

tems Test results
No Yes
Type of menu of experience services
Individual 42.6 28.1 *x
Set menu 16.7 22.9 n.s.
Both 27.8 313 n.s.
Total 100.0 100.0 -
Targeted area
Neighbouring municipality 62.0 44.8 b
Neighbouring prefecture 9.3 14.6 n.s.
No limitation 19.4 29.2 +
Case by case 6.5 5.2 n.s.
Others 2.8 4.2 n.s.
Total 100.0 100.0 -
Changes in consciousness after starting EDF (ieikinswers)
Teaching 80.6 84.4 n.s.
Exchange with people 89.8 88.5 n.s
Value of local resources 80.6 83.3 n.s
Self-confidence/local pride 76.9 83.3 n.s.
A new role 82.4 90.6 *
Connection to local community 77.8 83.3 n.s
Discovery of material for EDF services 61.1 77.1 *k
Extension of network beyond local boundary 65.7 76.0 +
Revenue source 13.9 53.1 il
Direct selling of dairy products 21.3 57.3 il
New viable activity 21.3 51.0 el

Notes: Data are as for Table 2. Chi-square testusasl and Fisher's exact test was employed wheplsaire of a cell was less than 5. Ezequal
variance, N=unequal variance, *** ** * + show 1%6/65 10%, 20% (reference) significance level and igaicance shown by -.

Table 8. Connection between orientation toward vide activity of educational dairy farm (EDF) and fam attributes(4) (%)

Orientation of viable EDF activity

ltems Testresults
No Yes
Charging for experience services
Every service 10.2 38.5 ok
A part of service 24.1 29.2 n.s.
No charge 46.3 15.6 ook
Depending on where visitors come from 7.4 11.5 n.s.
Others 8.3 4.2 n.s.
Total 100.0 100.0 -
Future direction (multiple answers)
Using travel agency 15.7 42.7 ok
Extension of types of visitors 25.9 51.0 ok
Food combined services 27.8 61.5 ox
Healing/welfare 51.9 61.5 +
Collaboration with other local farmers 38.9 64.6 ok
Lodging facility 18.5 36.5 ook
Restaurant 8.3 38.5 ok
Direct seling facility 24.1 62.5 ok
Colaboration with local community 55.6 74.0 ok
Nothing in particular 6.5 2.1 +

Notes: Data are as for Table 2. Chi-square testusasl and Fisher's exact test was employed wheplsaire of a cell was less than 5. Ezequal vaéanc
N=unequal variance, ***** * + show 1%, 5%, 10%,%20(reference) significance level and no significasbown by -.

From the results shown in Table 4, | classified @tt@udes toward the EDF activity into
the two groups: ‘a means of marketing dairy prosfuahd ‘aiming for viable activity’ went
into a group with orientation toward viability wail'volunteer’, ‘cost covering’ and others
went into a group with no orientation toward vidil With this criterion, |1 conducted



statistical tests on the conditions and activitydairy farming, the behavior as a member of
Educational Dairy Farms and attitude toward vi&pili

Table 5 shows results related to conditions andvigcof the dairy farm; there was no
statistical connection between the two groups w&fard to farm size indicated by such
factors as labour size, acreage for forage anduggsthumber of milk cows and milk
production, which are the input and output factofsordinary dairy production activity.
Additional tests were also conducted to see ifeheas a relationship between these dairy
production indicators and indicators of EDF acyivil found no statistical connection
between the number of visitors and times visitoesenaccommodated with dairy production
indicators, indicating no connection between ordindairy production activity and EDF
activity. In contrast, there were statisticallyrsigcant differences between the two groups in
the number of on-farm activities, which is an iradar of farm diversification, and the number
of visitors (especially over 100 and 300 visitaagy times of visits (especially over 11 times)
in terms of EDF activity. Thus, those with an otagion toward viable educational activity
expressed a higher ratio for these variables tihaset who did not (from 10% to 1%
significance). Those operators located in the Kameéa have an orientation toward viability
due to closeness to the most densely populatediratbés country. | could also confirm our
working hypothesis statistically because the reshlbws the complementary relationship
between Open Dairy Farm members and a positiventatien toward viability (5%
significance). Although other network-related vhles such as the number of members of
each branch of the Open Dairy Farms organizatiahtie year of the membership were also
tested, no statistically significant connection wasnd. This means that belonging to a
nationwide network is more effective for a connactiwith an orientation toward viability
than a regional network.

As to the type of farm ownership (Table 6), famiyms are the most common type
followed by family corporate farms. Taken togettamily corporate farms and family farms
had a higher ratio of orientation toward viabilif$% significance). Activity-wise, a
significantly higher percentage of operators with aientation toward viability conducted
activities in addition to milk production than tleowith no such orientation (50.5%, processed
milk products; 34.7%, direct selling; 20%, restauyawhich shows that those operators
oriented toward viable EDF activity engage in mairgersified farm activity than those not so
oriented.

As to the type of menu of educational experienawices (Table 7), operators with a
viability orientation provided these services le@sshe form of individual service than those
with no such orientation (5% significance). As ke tarea targeted in offering educational
experience services, also shown in Table 7, a Igpeecentage of operators with a viability
orientation targeted visitors only from their mupality than those without such orientation
(5% significance), suggesting that they targetedder area for their services. With respect to
the changes in operators’ consciousness after Eitg, those with a viability orientation
had more positive attitudes toward the utilizatddrhocal resources and profit-seeking activity,
such as selling of dairy products, than those withiloat orientation (Table 7).

Table 8 shows to what extent charges were madediacational experience services. More
operators with the viability orientation charged fevery service than those without the
viability orientation; also, fewer of the former emators provided services at no charge (1%
significance). Finally, in connection with the frwgu direction, those with a viability
orientation expressed their willingness to conduany activities in order to provide viable
services (Table 8).

To summarize, first, the members of Open Dairy Fahad a positive connection with the
viability orientation of educational experience \sees. Second, the more visitors EDF
operators accommodate, the more positive is thetude toward the viability orientation.



Third, there were no correlations between the nurobeisitors or the viability orientation
and indicators of farm size such as forage andupasicreage, number of milk cows and milk
production. To put it another way, there is no @y of scale in terms of EDF activity in
relation to dairy production.

8 Estimation of Viability Orientation Determinant Model

Bearing in mind the findings above, here | estinmtgability orientation determinant model
to clarify the factors that determine the viabiliyientation of the educational experience
services and the degree of influence of these fadip taking into account on-farm present
and future factors, and off-farm factors. Thus, #malytical model is described as equation
(1) and an estimation model with actual variabsegiven as equation (2).

H=F (on-farm present, on-farm future, off-farm) (2)

Where, on-farm=vector of on-farm present factorsfarm future=vector of on-farm planned
factors and off-farm=vector of off-farm factors

H=F (NUM, FMALE, CHANGE, AREA, KANTO, TAGENT, DIREC, FOOD, SL¢) (2)

Where, H=Level of viability orientation (5-pointae)

NUM=More than 101 visitors (model 1), or more tI&01 visitors (model 2)
FMALE=Main person performing EDF activity (females=1, no=0)
CHANGE=Attitude change after starting EDF: (disagvef material: yes=1, no=0)
AREA=Targeted area (neighbouring municipalities3y/, no=0)
KANTO=Location of farm (Kanto area: yes=1, no=0)

TAGENT=Future direction 1 (using travel agency:3&sno=0)

DIRECT=Future direction 2 (direct selling: yes=bd70)

FOOD=Future direction 3 (food combined service 3le$10=0)

SL=Social learning effect (member of Open Dairyrksiryes=1, no=0)

¢ =Stochastic error

As the explained variables, based on the hypotluédise stepwise process, the variable H
represents orientation on a scale of 0 to 4 fobleiseducational activity: unanswered,
shrinking or quitting, and undecided=0, volunteerx&covering cost=2, a measure of
marketing of farm products=3, and aiming at viahkivity=4. Among the explanatory
variables, as on-farm variables the current prasti@nd future contemplated activities were
taken up. First, as on-farm present factors thealbr NUM represents the activity level of
educational services by considering two cases: i@ 101 visitors (yes=1, no=0) in model
1 or more than 301 visitors (yes=1, no=0) in matleThe variable FMALE expressed who
was responsible for the activity, as that personasonly important for the service activity
but is supposed to be influential in the viabildyientation; especially, females are better
adopted for this activity (female mainly responsibf EDF activity: yes=1, no=0).



The variable CHANGE represents changes in conscesssof operators after starting the
EDF activity. Specifically, | tested whether an ggier discovered material for EDF services
from the local resources surrounding the farmyand @btained a wider perspective not only
for management of his/her own farm, but also t@loesource management. If so, we can
expect further extension of EDF activity (discoverfy material for EDF services: yes=1,
no=0). The variable AREA expresses how large aetaagea as a demand potential operators
assume, which indicates the market area. | usevétniable to test the differences in the sizes
of targeted areas on the viability orientation ghdouring municipalities: yes=1, no=0). The
variable KANTO expressed the location of the faand it is assumed that the Kanto area,
which includes a densely populated metropolita@m,aredicates a favourable spatial condition
in terms of easy access for people to visit falmsated in Kanto area: yes=1, no=0).

With respect to future contemplated directionse¢hmarket related variables that would
affect the viability orientation were consideredsg the variable TAGENT represents how to
ensure stable demand, which is a crucial factotHerestablishment of viable EDF activity.
For this purpose, the intention to use a travehagas tested (using travel agency: yes=1,
no=0). A second aspect deals with the sales chawhéth is also important for viability, so
doing or extending direct selling is taken up as variable DIRECT (direct selling: yes=1,
no=0). A third variable is the content of the EDdfwce; hence, the variable FOOD denotes
the intention of providing services in combinatiaith food (yes=1, no=0). These three
factors are supposed to work positively on the itglorientation.

As an off-farm variable, the variable SL connoties social learning effect that an open
network organization can generate (member of OparyF-arms: yes=1, no=0). Further, this
variable is interpreted as a proxy variable forifgrfarms as well because the member farms
are mainly family farms whether corporate or notd€ed logit model was employed due to
the ordered explained variable.

The results of estimation are tabulated in T&ldhe ordered logit model does not give
any information on multicollinearity and heterosasticity, so | referred to an estimation
result by OLS. The OLS result indicated that noeretcedasticity was observed and the
maximum vif was 1.31, indicating no multicollinegri As a reference, | showed the robust
estimate of variance in addition to the standatoinege of variance. There was no distinctive
difference between the standard and robust estimaterms of parameters and significance
levels. From these results | accept the resulksgilf estimation to interpret parameters.

Every estimated parameter had statistical sigmfieawhich shows no contradiction with the
results of the preceding statistical tests. Resuire similar to models 1 and 2. Now let us
consider the estimation results in Table 9.

The parameters of the number of visitors in the madels have positive signs implying
that operators with at least over 100 visitors haverientation toward a viable EDF activity.
The parameter of the female being mainly respoasilals positive, indicating that this factor
raises the viability orientation. Since the disagvef materials from surrounding local
resources was positive, | can say that this widgperspective on local resources beyond the
individual farmyard will raise the possibility odalizing the viability of EDF services. On the
other hand, the parameter of a small targeted@resarket area was negative, indicating that
the market area should be widened for viabilitye Tacation parameter of the Kanto area was
positive, indicating that easy access to farms woplositively in raising the viability
orientation.



Table 9. Estimation results of an orientation determinant malel of viable educational services (Ordered logit otel)

Model #1 #2
Estimate of Variance Standard Robust Standard Robust
Explanatory variables Parameter
More than 101 visitors 0.6561** 0.6561** B B
(yes=1, no=0) (2.22) (2.00)
More than 301 visitors B B 0.6493** 0.6493**
(yes=1, no=0) (2.31) (2.22)
Main person for EDF activity: Female 0.5411* 0.5411* 0.6152** 0.6152**
(yes=1, no=0) (2.90) (2.90) (2.13) (2.12)
Attitude change after starting EDF: 0.6451** 0.6451** 0.7055** 0.7055***
Discovery of material (yes=1, no=0) (2.23) (2.38) (2.44) (2.60)
Targeting area: Neighbouring municipality -0.6486** -0.6496** -0.6324** -0.6324**
(yes=1, no=0) (-2.36) (-2.36) (-2.30) (-2.27)
Location of farm: Kanto area 0.6609* 0.6619* 0.7111** 0.7111*
(yes=1, no=0) (1.85) (1.65) (1.99) (1.78)
Future direction 1: Using travel agency 1.1393*** 1.1393*** 1.0245%** 1.0245***
(yes=1, no=0) (3.43) (3.46) (3.04) (2.99)
Future direction 2: Doing direct selling 1.1175%** 1.1185%** 1.0662*** 1.0662***
(yes=1, no=0) (3.83) (3.66) (3.65) (3.53)
Future direction 3: Food combined service 0.6074** 0.6074** 0.6239** 0.6239**
(yes=1, no=0) (2.07) (2.02) (2.14) (2.12)
Member of open dairy farms 1.0711** 1.0711** 0.9593* 0.9593*
(yes=1, no=0) (2.11) (2.16) (1.88) (1.85)
Sample size 204 204 204 204
Log likelihood ratio -267.1786 -267.1786 -266.9749 -9689
LR Chi-square 91.8%** — 92.21%** —
Wald Chi-square — 79.17*** — 79.98***

Notes: Data are same as Table 2. *** *** show B, 10% significance level. LR=likelihood ratio.

Now, turning to the parameters on the future coptated direction, the parameters of
using a travel agency and direct selling were Ipaiitive with 1% significance, which means
a strong connection with an orientation toward wWigh Another parameter of the
contemplated directions on the services being coetbwith food was positive, suggesting
that the combination of food and farm experiencdkplay a role in the realization of viable
EDF services. Thus, it is safe to say that markescious attitudes and skills are crucial for
viable educational services.

Finally, regarding the parameters of off-farm fastdhe social learning effect of the open
network organization was confirmed and, interesyinthe parameter of model 1 with 5%
significance is larger than that of model 2 wit®d8ignificance. This indicates that the social
learning effect is more effective at the level op300 visitors or when there are not a large
number of visitors.

To summarize the estimation results, it is safeagp that not only on-farm, but also off-
farm, perspectives on resource management are ampan operators raising the viability of
EDF services. Specific to this point, | compareel degree of influence of variables affecting
the degree of the orientation. Table 10 summasaesilated expected probabilities for each
variable from the parameters with standard variaimcenodels 1 and 2 (more than 301
visitors). Expected probabilities over 30% are show bold in the table. Among these
probabilities that are highlighted, the highestuahtial variables were in the following order
using a travel agency (50.5%), direct selling (40).1food combined service (37.5%), Kanto
area (36.1%), over 300 visitors (35.2%), the reyaffect of a narrow range of the targeted



area or wider target areas (32.9%), and femalaiivié (31.9%). These expected probabilities
show that factors related to marketing conditioredme more important in a higher
orientation toward a viable EDF activity. | alscnoat ignore the other factors because raising
the orientation is a stepwise process and, espgcthle estimation results revealed the
significance of the social learning effect among tperator’'s network, which generates the
network externality to initiate the downward shiftthe PMC curve. In this context, the social
learning effect initiates the stepwise innovation internalizing the educational externality
that they produce.

Table 10. Predicted probability of the five attitudes based o the estimation result (%)

. Cost ) Viable
Variables Yes/no Don't know Volunteer S Marketing 1
cowering activity
. Yes 4.1 17.4 22.9 26.0 29.6
More than 101 visitors
No 10.9 31.0 24.6 19.1 14.4
o Yes 3.0 14.1 20.7 26.9 35.2
More than 301 visitors
No 9.3 28.7 25.8 21.1 15.1
Main person of EDF activity: Yes 4.1 16.8 215 25.7 31.9
Female No 7.5 24.5 24.5 22.7 20.8
Targeting area: Yes 8.7 26.9 24.9 21.8 17.7
Neighbouring municipality No 35 15.9 21.8 26.0 329
. Yes 2.7 13.3 20.7 27.2 36.1
Location of farm: Kanto area
No 7.2 23.8 24.1 22.9 22.0
Attitude change after starting Yes 4.6 18.1 22.8 25.9 28.7
EDF: Discovery of material No 10.1 30.1 24.9 19.2 15.7
Future direction 1: Yes 0.9 6.1 14.3 28.2 50.5
Using travel agency No 8.5 28.1 27.1 22.0 14.4
Future direction 2: Yes 20.2 10.7 18.9 28.3 40.1
Doing direct selling No 8.9 28.6 26.2 21.0 15.3
Future direction 3: Yes 2.3 11.9 19.9 28.3 375
Food combined service No 9.4 29.5 26.2 20.2 14.7
. Yes 5.6 20.7 23.4 24.4 26.0
Member of Open Dairy Farms
No 15.3 36.0 24.6 15.8 8.3
Total - 6.3 21.8 23.4 23.8 24.7

Notes: Data were as for Table 2. Expected probiekilivere simulated from parameters with standar@rce of
model 1 and model 2 (more than 301 visitors). Baldhbers are over 30% of expected probability.

9 Conclusions

Although education services in agriculture areaating growing attention, one problem of
these open-door farm policy services is that algiabarket has not yet been established.
Therefore, it is necessary to clarify on- and aifri conditions. Based on a survey to
Educational Dairy Farms in Japan and from a petsmeof exploring a product innovation,
this paper examined the operators’ attitudes towlaedestablishment of viable educational
services. The main findings and conclusions arfelkswvs.



First, the higher the number of visitors, the geeatas the operator’s orientation toward a
viable service while there was no statistical catioe between the input-output factors of
ordinary dairy production and the educational afgtivSecond, the operators that had a
human network with a social learning effect beyah@ traditional closed communal
organizations were more positive toward a viableketzorientation than those without such a
network. This suggests the significance of socedrning effects for operators who
participated in the open network organization atithtial process of establishment of viable
educational services.

Third, the involvement of women rather than men &edvices combined with food
experiences rather than simple farming experiercéces per se were factors that raised the
viability of educational services.

Fourth, the importance of marketing activities wasealed, such as direct selling of dairy
products in the farmyard and the use of a travehag, which had positive connections with
a higher orientation toward the viability of eduoatl services.

In conclusion, making educational services vialesinot simply mean that those farms
should become tourism ranches. Rather, the balagteeeen the educational function and the
economic viability of services should be attainedthe exploration of a new social role of
agriculture and the creation of a new market. Ia thspect, public support will be effective
in building the capacity of those operators, esghcin taking into account the stepwise
process of a new market establishing innovationalBi, further research is needed on the
relationship between rural entrepreneurship argldt@pwise innovation process.

Acknowledgements

This study was funded by the Grants-in-Aid for 8&tifec Research, no. 20248024, Japan
Society for the Promotion of Science (JSPS).

References

Airey, D. and Tribe, J., eds (200Ah International Handbook of Tourism Educati@xford:
Elsevier.

Andrew, J. (2003) ‘Key features of the regional daurcer network for enabling social
learning’,Australian Journal of Experimental Agricultyreol. 43, pp. 1015-1029.

Barros, C.P. (2005) ‘Measuring efficiency in thedisector’,Annals of Tourism Research
vol. 32, no. 2, pp. 456-477.

Barros, C.P. and Machado, L.P. (2010) ‘The lendtlstay in tourism’,Annals of Tourism
Researchvol. 37, no. 3, pp. 692-706.

Burt, R.S. (2001) ‘Structural holes versus netwddsure as social capital’, in Lin, N., Cook,
K., and Burt R.S., eds5ocial Capital: Theory and Researddew Brunswick: Transaction
Publishers, pp. 31-56.

Canavari, M., Huffaker, C., Mari, R., Regazzi, Bnd Spadoni, R. (2009) ‘Educational farms
in the Emilia-Romagna region: their role in foodbliaeducation’, Symposium on ‘Food,
Agri-Culture and Tourism’, University of GéttingeDecember 15, pp. 1-24.

Coleman, J.S. (1988) ‘Social capital in the creatd human capital’ American Journal of
Sociology vol. 94, pp. S95-S120.

Conley, T. and Udry, C. (2001) ‘Social learningaingh networks: the adoption of new
agricultural technologies in Ghan&merican Journal of Agricultural Economijosol. 83, no.
3, pp. 668-673.



Fidgeon, P.R. (2010) ‘Tourism education and culaicudesign: a time for consolidation and
review?’, Tourism Managemenvol. 31, pp. 699-723.

Fisher, D. (2004) ‘The demonstration effect reedit Annals of Tourism Researchol. 31,
no. 2, pp. 428-446.

Foster, A.D. and Rosenzweig, M.R. (1995) ‘Learnmgdoing and learning from others:
human capital and technical change in agricultureyrnal of Political Economyvol. 103,
no. 6, pp. 1176-1209.

Gatward, G. (2007) ‘The society’'s charitable atig’, Journal of the Royal Agriculture
Society of Englandsol. 168, pp. 1-8.

Goyal, S. (2007) Connections: An Introduction te tBconomics of Networks, Princeton:
Princeton University Press, pp. 87-111.

Graham, B. (2004) ‘The work of farming and counitlgseducation (FACE)'Journal of the
Royal Agricultural Society of Englandol. 165, pp. 1-8.

Hinrichs, C.C., Gillespie G.W., and Feenstra, G(#004) ‘Social learning and innovation at
retail farmers’ marketsRural Sociologyvol. 69, no. 1, pp. 31-58.

Ingram, J. (2010) ‘Technical and social Dimensiohdarmer learning: an analysis of the
emergence of reduced tillage systems in Englaludlirnal of Sustainable Agricultureol. 34,
pp. 183-201.

Japan Science Council (2001) Evaluating Multifumic#lity in Agriculture and Forestry,
connecting Global Environment and Human Life (Répgq. 16.

Koutsouris, A. (2009) ‘Social learning and sustaleatourism development; local quality
conventions in tourism: a Greek case studgyrnal of Sustainable Tourismol. 17, no. 5,
pp. 567-581.

Kroma, M.M. (2006) ‘Organic farmer networks: fataling learning and Innovation for
Sustainable agricultureJournal of Sustainable Agricultureol. 28, no. 4, pp. 5-28.

Leeuwis, C. and Pyburn, R. (200@Jheelbarrows Full of Frogs: Social Learning in Rura
Resource Managememtssen: Koninkljke Van Gorcum Ltd.

Measham, T.G. (2006) Learning about environmeihis:significance of primal landscapes,
Environmental Managementol. 38, no. 3, pp. 426-434.

Moore, R.C. (1995) ‘Children gardening: first stepwards a sustainable futur€hildren’s
Environmentsvol. 12, no. 2, pp. 222-232.

Munshi, K. (2004) ‘Social learning in a heterogem@population: technology diffusion in the
Indian green revolutionJournal of Development Economiesl. 73, pp. 185-213.

Naiper, T.L. and Tucker, M. (2001) ‘Use of soil andter protection practices among farmers
in three Midwest watershed€nvironmental Managementol. 27, no. 2, pp. 269-279.

Nerbonne, J.F. and Lentz, R. (2003) ‘Rooted in gradallenging patterns of knowledge
exchange as a means of fostering social changesoutheast Minnesota farm community’,
Agriculture and Human Valuesol. 20, pp. 65-78.

OECD (2001) Multifunctionality: Towards an AnalyaicFramework, Paris: OECD.
OECD (2003) Multifunctionality: The Policy Implicans, Paris: OECD.

OECD (2005) Multifunctionality in Agriculture: WhaRole for Private Initiatives?, Paris:
OECD.



Ohe, Y. (2007) ‘Emerging environmental and educetiservice of dairy farming in Japan:
dilemma or opportunity?’, in Tiezzi, E., MarquesC.) Brebbia, C.A., and Jgrgensen, S.E.,
eds,Ecosystems and Sustainable Developmensdiithampton: WIT Press, pp. 425-436.

Ohe, Y. (2010) ‘Evaluating the complementarity feé £ducational function in agriculture’, in
Aravossis, K. and Brebbia, C.A., edsvironmental Economics and Investment Assessment
[Il, Southampton: WIT Press, pp. 247-255.

Ohe, Y. (2011a) ‘Evaluating labour productivity dif’ersifying rural tourism: evidence from
Japan’, in Cerina, F., eiconomics of Sustainable Touris@xon: Routledge, pp. 108-125.

Ohe, Y. (2011b) ‘Evaluating internalization of mfulhctionality by farm diversification:
evidence from educational dairy farms in Japdayrnal of Environmental Managemenol.
92, pp. 886-891.

Ohe, Y. and Ciani, A. (2011) ‘Evaluation of agritmm activity in Italy: facility based or
local culture based7Tourism Economigs/ol. 17, no. 3, pp. 581-601.

Oreszczyn, S., Lane, A., and Carr, S. (2010) “Tdle of networks of practice and webs of
influencers on farmers’ engagement with and legnabout agricultural innovations’,
Journal of Rural Studiewol. 26, pp. 404-417.

Raymond, C.M., Fazey, |.,, Reed, M.S., Stringer,.LRobinson, G.M., and Evely, A.C.
(2010) ‘Integrating local and scientific knowledfyg environmental managemengournal
of Environmental Managementol. 91, pp. 1766-1777.

Sato, M. (2008) A study on the rural-urban exchabgechildren’s farming experience (in
Japanese), Journal of Rural Economics, Speciad|sgu 194-201.

Sato, M. (2010Rural Life Experience Program for the Urban Sch@bildren (in Japanese),
Tokyo: Agriculture and Forestry Statistics Publishi

Schultz, T.W. (1971)nvestment in Human Capital: The Role of Educatiod of Research
New York: Free Press,.

Sharpley, R. and Vass, A. (2006) ‘Tourism, farmamgl diversification: an attitudinal study’,
Tourism Managemenvol. 27, pp. 1040-1052.

Shichinohe, C., Nagata, K., and Jinnouchi, Y. (39Bducational Function of Agriculturén
Japanese). Tokyo: Rural Culture Association (Nolyohk

Tchetchik, A., Fleischer, A., and Finkelshtain(2008) ‘Differentiation and synergies in rural
tourism: estimation and simulation of the Israelrket’, American Journal of Agricultural
Economicsvol. 90, pp. 553-570.

van der Ploeg, J.D., Laurent, C., Blondeau, F., Badnafous, P. (2009) ‘Farm diversity,
classification schemes and multifunctionalitygurnal of environmental Managemgenrol.
XXX, pp. 1-8.

van Huylenbroeck, G. and Durand, G. (2088)Itifunctional Agriculture: A New Paradigm
for European Agriculture and Rural Developmehldershot: Ashgate,.

Vanslembrouck, 1., van Huylenbroeck, G., and vareMel, J. (2005) ‘Impact of agriculture
on rural tourism: a hedonic pricing approaclournal of Agricultural Economig¢wol. 56, pp.
17-30.

Yamada, |. (2008) ‘The effects of agricultural expece on the emotion and interest of
children: a comparative study of three urban prinsarhools’,Journal of Rural Problemgén
Japanese), vol. 44, no. 2, pp. 326-336.

Yamauchi, F. (2007) ‘Social learning, neighborhed@cts, and investment in human capital:
evidence from green-revolution Indidournal of Development Economie®l. 83, pp. 37-62.



