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The importance of education, research and extensgiitutions can be evaluated
from the socio-economic impacts of their investrsemapacity building and training of
human resources, services rendered to the commandyinnovations resulting from their
research. The knowledge and technologies genenatethese institutions need to be
transferred to the respective supply chains andeasingly used, to contribute in its
development and environmental preservation. Theedgion of their regional impacts is
relevant to the strengthening of research instihgiand to evaluate and update the guidelines
of their programs. In Brazil there are few studieshis area and most of them are linked to
the analysis of the role of universities in thevgito of the regions where they are located. The
evaluation of the environmental, social and ecolomipacts is even less significant, and
emerged from the concept of sustainable developmerBrazil, progress in this area are
derived primarily from studies of the Brazilian Agiltural Research Corporation (Embrapa)
and from the State University of Campinas (Unicany)o developed the systems known
respectively by Ambitec and ESAC, which in thisdstwn coffee production in Brazil, held
by the Agronomic Institute (IAC), are compared niyaiinom their scope, complexity and cost
of implementation. Both consist of the ex-post gsial of the impacts of a particular
technology and are built based on criteria andcetdrs. Their application indicated that the
ESAC system involves more complex software, anchtiizdive aspects more sophisticated
than the Ambitec, and its use requires more intensaining of staff than Ambitec. A major
difficulty of the analysis of impact assessmentstasisolate the individual effects of
technologies, effects resulting from their intei@es with technologies developed by other R
& D institutions, or even imported. The ability thife researcher to apply the questionnaires
may reduce this problem. But the system ESAC ptsesam important advantage over the
Ambitec because it considers two very importanteatp for the analysis of impacts: the
impacts resulting from the interactions betweerfiedzint technologies and the time elapsed
between the development of technology and its aoiojly the productive sector.
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INTRODUCTION

The importance of education, research and extensginutions (R, D & 1), can be
evaluated from the socio-economic impacts of theirestments, capacity building and
training of human resources, services rendereth@éocommunity and innovations resulting
from their research. The knowledge and technologerserated in these institutions need to
be transferred to the respective supply chains iaockasingly used, to contribute in its
development and environmental preservation. Theedgion of the regional impacts of those
technologies is relevant to the strengthening skaech institutions and to evaluate and

update the guidelines of their programs.

However, part of the knowledge and technologiesegs®rd in the institutions of R D
& R is not available or transferred to societyttwe transfer occurs through mechanisms that
reduce the potential for achieving positive resfdtssociety and the institution that generated
them. Some authors showed that many solutions @ote¢bhnological demands of coffee
production in the State of Sado Paulo, Brazil, warailable in universities and other RD & |

institutions [3].

The concern with the impact assessment of new ledye began in the second half
of the twentieth century, with increased investmeémtresearch, thematic range and
importance now being given to technological innawatInitially, evaluations of agricultural
research were restricted to the economic aspectramdthe 1960s have become increasingly
frequent. Some studies used the approach of thdugtion function and involved estimates
of the marginal productivity of research [7-4]. ©th used the cost-benefit analysis to
measure the average productivity of research baseah estimate of the economic surplus
resulting from the adoption of new technologiesli@res [7] emphasized that the evaluation
of the economic benefits of research activity isomplex task, because its final product,
knowledge, can result in different impacts, manyheim resulting in units hardly measurable.
In that same decade, were performed the first atialos of environmental and social
impacts, initially used separately from assessmaiggonomic impacts.

In 1962, Rachel Carson published a book on thectsff®f pesticides on the
environment - "Silent Spring" - one of the mostluehtial warnings about environmental
degradation [11]. In 1969 the Environmental Impassessment (EIA) was formally adopted
by Sweden, and in the 1970s it began to be adoptéd USA, Canada, Australia, Malaysia,



and France and later in other countries. Gradub#ysocial aspects began to be added to the
Environmental Impact Assessments. In the U.S. thaab Impact Assessment was legally
incorporated in the EIA by the National EnvironnariRolicy Act (NEPA) in 1970. This Act
created a routine activity in many U.S. state gomeants, as well as in other countries [10].
In 1986 the World Bank included assessments ofrenmental and social impact in their
procedures for evaluating projects.

The assessment of environmental and social imgacitsnued to be not significant in
agricultural research until the 1990s. The needjointly assess economic, social and
environmental emerged from the concept of sust&ndévelopment. Most of the programs
to evaluate impacts on agriculture are associai#idl agsessing sustainable agricultural and
non-chain specific technologies. Examples, the itvall Collaborative Project on Indicators
for Sustainable Agriculture” (NCPISA), in Austraglieeleased in 1995 [17], the "European
Union Concerted Action Project on Environmentali¢atbrs for Sustainable Agriculture”
(ELISA), implemented in Europe in 1999 [21], theot@mittee on Sustainability Assessment”
(COSA) and "Response Inducing Sustainability Eviedmd (RISE), the Swiss College of
Agriculture, 2006 [8]. The base models of monitgris the identification and classification

of the indicators incorporated into.

Much of the progress made in Brazil with respedimpact assessment results of the
work of the Brazilian Agricultural Research Corpaya (Embrapa), whose main product is
the reference method for evaluation of economicjat@nd environmental research [1-2] ,
which includes the assessment of impacts on knaelettaining, and political-institutional

scenario. That is, the Ambitec is a part of thenmafice impact assessment of technologies.

The ESAC — name originated from the dimensionssaeseby the system: economic,
social, environmental and training — was developgdresearchers at the University of
Campinas / UNICAMP [16], and uses an approach basad advanced methods
(multicriteria), from the decomposition of all partin Brazil, some authors analyzed the
social return to investment in research on coffeatptions, for example in the period 1944-
75, to evaluate the efficiency of allocation of palresources in research and technical
assistance [5]. A recent example is the "Evaluatibthe Circuit of Coffee Culture in the
South and Southwest of the State of Minas Gerasfrogram to monitor the use of
technology diffusion [15]. Another example is thedy of the effects of technological change

promoted by the Brazilian Consortium for Coffee &ash and Development — CBP & D /



Coffee [12], which showed positive impacts on tleéfe2 economy. This analysis used
temporal approach, observing changes in the prmau@&@nd marketing of coffee in the
aggregate with the creation of CBP & D / Coffee.2010 this Consortium began initial
individual assessments of social and environmemtpacts of coffee research. To assess the
impacts of shelled coffee technology, was used dtichmaensional methodology, with
support of the software IMPACT, to evaluate the nexpic, social, environmental,

management and quality aspects [18, 19, 20], usdiigators arranged in a tree of relevance .

Background and objectives

The technologies of thestituto Agronémicd IAC (Agronomic Institute), apparently
generated impacts on the Brazilian agribusiness.ifttended to quantify the impact of these
technologies, using a tool that makes it possiblgroduce a solid understanding of the
contribution of scaling (IAC) for the developmerittbe main coffee regions of Brazil, since
its founding in 1887 until 2011.

Once in Brazil advances in this area are derivedarily from studies of th&mpresa
Brasileira de Pesquisa Agropecuarid Embrapa (Brazilian Agricultural Research
Corporation) and théJniversidade Estadual de CampinAdJnicamp (State University of
Campinas), who developed the systems respectivehpittc and ESAC, we intend to
compare these two methods mainly as its composits@mope, complexity and cost of
implementation, comparing their advantages andddeatages, to support the selection and
application of the methodology to be used in thedgtregarding the impact of the
Agricultural Institute in the development of Braail coffee regions. As there are many
technologies developed by the IAC for the coffeet@® which should be analyzed, it is
possible that the ESAC and Agro-Ambitec are indiddor different situations.

The models have different assumptions and are asedrding to its explanatory
power against the phenomenon we are attemptingvesiigate. The choice of method to use
is an accessory that would allow developments agievo team members, institutions
involved, as well as to other researchers andtinstns that may be faced with the need to

use similar methods in analyzes of impacts of tetdgical innovations.



METODOLOGY

1. Characterization of the impact assessment sgstenbitec and ESAC, mainly for
the following characteristics: dimensions that benassessed, kinds of indicators and means
of selection of these indicators, weighting, systeneasurement of impacts, the possibility of
parameterization of the system, form of presematd results, recommended size of the

sample size and complexity of the questionnaires &ind cost of the questionnaires.

2. Comparison of these two methodologies, fromehegperiments of the authors
regarding their applications in the field, to assé#lse environmental and socioeconomic
impacts of different technologies used in the pobidem chain of arabica coffeeCéffea

arabica):

» Evaluation of economic and environmental impaaftshe technology of shelled coffee
(CD), developed by the Agronomic Institute (IAChrdugh the application of ESAC
(IMPACT software) in coffee farms in the State @oSPaulo, Brazil, in 2006;

» Assessment of the impacts of four cultivars tasisto diseases and pests developed by IAC
(Tupi IAC 1669-33, Tupi RN, Obatad IAC 1669-20 anghoatd IAC 2258 — rootstock),
through the application of the system Ambitec offemfarms the main producing regions of
Brazil, in April and May 2011, and

» Assessment of the impacts of technology "coffeeedt” or "agro-ecological farming
system," from the application of Ambitec in propestlocated in areas of rural settlement in
the region of Pontal do Paranapanema, Western &t&&o Paulo, Brazil in March 2012.

3. Summary of applicability identified for each dhe methodologies and
recommendations concerning the possibilities oif thee in the case of assessing the impact

of a large set of technologies developed and diffubroughout an institutional trajectory.
Overview of Ambitec System

Ambitec System consists of the ex-post analysigefimpacts of technology, to the
extent that it is being conducted after the conimbedf the research that prompted it. Every
aspect of the assessment is covered by a speddilbotiology. Socioeconomic aspects are
evaluated by the Evaluation System of Social Impatt Technological Innovations



Agricultural (Ambitec-Social) and environmental iagh assessment system through the
Environmental Impact Assessment of Agricultural Areaogy Innovations (Ambitec-Agro).
Together they make up the system Ambitec [9]. Withie Ambitec-Agro, which assesses the
environmental aspect, there is Ambitec-Agriculturdmbitec Animal-Production and
Ambitec-Agroindustry. All three are adaptationsetovironmental assessment of the different
segments [2]. The Ambitec is complemented by thet ®@nefit Analysis in the economic
dimension, and the generation of jobs in the sasalect. The Ambitec would be the part of

the qualitative impact assessment [2].

This system is commonly used in the centers of Bpdor[2-9-13-14]. The
Consortium Research Café (CBP & D-Coffee) has eragmd its use in the coffee sector, so
the results obtained using this methodology carcdrapared to those obtained by other
Brazilian institutions, for their respective techomes coffee, because currently the CBP &
D-Coffee embraces about 50 institutions of RD & I.

Ambitec System consists of spreadsheets that camtiid contribution of the various
aspects of a particular technological innovation davironmental improvement, depending
on the agribusiness segment under evaluation. Badhese aspects comprises a set of
weighting matrices arranged in automated. The corapis of the indicators are rated with
coefficients change as personal knowledge of tloptad / guardian of the technology. The
application of the system involves an interviewtvey conducted by the user of the system
and applied to the adopter / responsible for thirigcof agribusiness. The interview aims to
obtain the coefficient of change of the componémt,each of the indicators of impact, as
rated by the adoptive / guardian, specifically agsult of application of technology to the

activity in the current situation.

The insertion of the coefficients of change, thenponent directly in the arrays, and
sequentially in spreadsheets, automatically resalthe expression of the coefficient of the
impact of technology, relativized by weighting fast due to the scale of the occurrence of
the change and the weight of the component in dineposition the indicator. The results are
expressed graphically in the spreadsheet "AlA Teldgy", after the automatic weighting
coefficients of change collected data by weighfexgjors. In the case of Social Ambitec-AlS

is the spreadsheet. In summary, the system invetves steps [9]:



» Collection of general information about the tealogy, including scope (breadth and
influence), geographical area and population ofptets (definition of the sample of

adopters);

* Application of questionnaires on individual intews with adopters and insertion of
selected data on impact indicators in spreadslteetponents of the platform (MS-Exce),
obtaining quantitative results and impacts of phrindexes and aggregate environmental

impact of the selected technology ;

» Analysis and interpretation of indices and intima of alternative management practices or
technologies to minimize negative impacts and eobgositive ones, contributing to local

sustainable development.

The Ambitec-Agro consists of the following crite@nd indicators) for assessment of
environmental impacts: the use of inputs and ressuinputs and resources, veterinary
inputs and raw materials, energy) and environmeguality (air, soil quality, quality water,
biodiversity, environmental remediation). To asst&s socioeconomic impacts, in this case
the Ambitec- Social, the following criteria and ioators are used: respect for the consumer
(product quality, ethical production), employmetraifiing, local employment opportunity
and qualified, offer and working conditions, qualiof employment), income (income
generation of the establishment, diversity of sesraf income, value of the property), health
(personal and environmental health, occupationalth@nd safety, food safety), management
and administration (dedication, and profile of tiead, condition of marketing, disposal of

waste, institutional relationship).

The evaluation procedure is to ask the adoptech tesponsible for indicating the
direction (increase, decrease, or remain unchantpedoefficients of the components of
change for each indicator, due to the specific iappbn of technology to the activity and
conditions management for their particular situatidhe evaluator informs the adoptive /
guardian the aspects and impacts indicators, anesthe unit under evaluation in order to
ascertain the quality of the information. The resodl the evaluation depends on the
coefficients of the components change, just thegestibity in its attainment should be
reduced by rigorous standardization of the coeffits on the one hand, and his interpretation
of another. This standardization is done in tw@pstd) selection and precise formulation of

the components and indicators, and 2) delimitatind definition of these components, the



technological context. The automatic matrices ideluveighting factors relating to the
importance of the component for the formation dalesand the geographic indicator of the

occurrence of the change in the component.

The sum of the weighting is equal to one (1) andiegawith the number of
components of a given indicator constituting noinaion factor as defined in test
sensitivity. Since the total amount of all compaiseggual to one (1), the importance of each
may be modified to better reflect situations in gthcertain components must be emphasized.
Therefore, in this study the weights of the origirgystem will be reviewed, with
contributions from other research institutions @hisigned the Brazilian Consortium for
Coffee Research and Development), and amendedcassaey to adequately represent the

reality sector.

The scale of the event explains the space in wthehchange takes place in the
component of the indicator, depending on the sjmesituation of technology application and
can be: 1) Spot: the effects of technology areriotstl to the place of its occurrence or
production unit in which the change is occurringl.@cal: the effects are felt externally to the
production unit, but confined within the boundaregghe property assessment, and 3) In the
surroundings: the effects are felt beyond the batied of the property. Due to the highly
localized characteristic of some components ofcattirs, some matrices limit the scope off
the occurrence, for example, the use of fertilizéiise weighting factors for the scale of
occurrence can not be modified by the user andessps a value proportionally greater when

technology affects an area or an environment thas ¢peyond the limit of the business unit.

The use of spreadsheets of Ambitec System is sjnfigleble and user can adapt
them to specific situations [9]. In the environnamimension, the method provides measures
of the contribution of agricultural technology feustainable local development. The system
allows active participation of the producers ompssible and serves for the communication
and storage of information on environmental impadise computing platform is widely
available, subject to distribution and use at lastcand allows the direct release of printed
reports and easy to handle. The graphical presemtadf results of environmental
performance of technological innovation for eactividual indicator provides a diagnostic
for the producer or director, pointing to the sito@a in accordance with environmental
standards in every aspect of the impact of teclyyio terms of the establishment. The

graphics of the aggregated results for the diffeddmensions provide an overview of the



contributions, positive or negative, of technoldgysustainable site development, facilitating
the definition of measures to promote or contra #ctivity within the community and

provide an accurate unit measurement of impact.

As the sample size will depend on the universedobeers, it will be defined during
the study, after the identification of the scopspgraphical area and population of adopters of
each technology to be analyzed. The tests are empph situ, in regions where the

technologies are used.
Overview of ESAC System

The conceptual basis of the model [6-16] were dgped from the application of the
methodology to programs of cane sugar and citrusheflAC, from a study funded by
FAPESP and FINEP in the early 2000s. The methogotogsiders, with the same level of
relevance, impact of four dimensions: economicjapenvironmental and training and uses
multicriteria evaluation methods (MADM), which alomodeling a complex problem in a

shared language and multiple analyzes.

This model has been used to evaluate impacts afrgmes for human resources
training, and development and innovation, fundedh®fFundacédo de Amparo a Pesquisa do
Estado de Sao Pauld~apesp (Foundation for Research Support of SatFState).

Vegro, Fronzaglia and Veiga Filho [20] used thisgmod in evaluating the economic
impacts of shelled coffee technology in four citieshe S&o Paulo state, with a sample of 15
farmers. The authors found that the volume of iatics and the depth and scope of the
survey, conducted through interviews with both omem closed questions, restricts the
possibility of working with large samples. The dimseéns used in the studies Vegro et al.
[18/01/20] were: Management, Economic, Social, Eommental and Quality (GESAQ). The
environmental dimension has been described in Vegab. [19].

The ESAC is also based on indicators. To them fdbreally, creating questionnaires,
collect, organize, tabulate and generate tablek stdtistical results, we use the IMPACT
software, developed by the company elaborates, witeibated at th&niversidade Estadual
de Campinas/ Unicamp (State University of Campinas). Each ponent is assigned a
weight (k) as a function of the perception of expeluring the validation of the questionnaire

and impact components. For data collection, wequsstionnaires with closed questions for



all components of impact with Lieckert scale, whatle converted by software in the interval
[-1, 1] allowing the comparison of measured (x)A®n the components of impact. It is used
a measure of the frequency distribution of the maesps (z) to determine a limit of its
cohesion, to enable the component parts of the F@ethe analysis of economic impact, we
seek to obey the limit of cohesion of the samplegnd, Fronzaglia and Veiga Filho [20] used
Z = 0.75 as the level of tolerance for ambiguitysuch cases, the best measure of impact is
given by the strata in which 2 0.75, and not the aggregate result of the evalnats
support for the critical evaluation of the impactasures are used complementary qualitative
information obtained during the interviews. To deelth the interference, we use the
coefficient of participation of the technology) (which allows isolating of the causal effect of
technology change in the general context for aiquaair component. The decomposition is
performed by the impacts of the overall impacts) (Hhd its cohesion Z x; impacts of
technology (ICD) and the cohesion of the Z, andaatp resulting from other causes (I0C).
The sum of ICD and I0C corresponds to IG, the wieigltohesions and the weights of the
components of impact (k). Thus, one arrives atfitle aggregated impact of the analyzed

dimension [6].

The IMPACT software enables the registration of ponments impact on each
dimension. For each component, the tool lets yaater customized scales for responses
(order, number of elements, description labelsomting to the type of scale), and the
definition of questions of the questionnaire foclea@omponent of impact, with a form for
notes information for each interviewee responsefulisor comparing the explanation of the
impact on each respondent. The tool is designadapily to handle large volumes of data,
performing the automatic calculation of the conesige of responses and activation of
components when there is convergence to the aralysiggregate results. It also allows the
simultaneous completion of several questionnaif@®ugh the Internet, either by the

interviewer or the respondent previously registestaring the data on a server.

The ESAC consider two very important aspects fax #malysis of impacts: the
impacts resulting from the interactions betweerfiedzint technologies and the time elapsed
between the development of technology and its aolofty the productive sector. Moreover,
the theoretical and methodological foundationshed todel, involving studies such as those
of de Janvry and Sadoulet (1995).
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RESULTS
Applicability of the systems Ambitec and ESAC

Table 1 shows the main similarities and differenoetsveen the systems Ambitec and
ESAC, from their applications to evaluate the emwmnental and socioeconomic impacts of
different technologies used in the coffee produrctibain: a) adoption of the technology of
shelled coffee (CD), developed by IAC, 2) cultieatiof varieties of arabica coffee, resistant
to pests and diseases, developed by IAC (Tupi 1869133, Tupi RN, Obata IAC 1669-20
and Apoatd IAC 2258 — rootstock), and 3) cultivatiof the coffee agroecosystem or
agroforestry. The sample for each of the threesassents was defined according to the
recommendations of the system used: ESAC in asgp® impacts of the CD and Ambitec
for evaluation of cultivars resistant to pests disg¢ases and agroforestry cropping system.

Since we want to apply these methods to the stddynpact assessment of the
technological innovations of the IAC, developed floe coffee sector, with the objective of
evaluating the impact of the IAC in the developmehBrazilian coffee regions, i.e., an ex-
post the application of either method should be enafl the time period between the
development of technology and the interview, eetime after the introduction of technology
to impacts can be observed. In the case of two edsthone can establish a time period
preceding the end of the interview, when it dedioesstablish a specific period.

Regarding the assessment of impacts of innovatioos) methods do not provide
your treatment together, i.e., each dimensiondaatéd independently. Their results are not
combined.

In the case of ESAC, this is a concept adopteddwgnt the evaluation of the weights
of the dimensions however there is valuation betwamnponents. This can be adjusted and,
using a single tree can be added components atl@ashof each branch until the last level,

the more aggregate.

In a study to assess the impact of technologigabvations, information about scope
and influence of each technology individually, tgeographical area and population of
adopters can be used to evaluate the substitutitationology in this period. One of the main
difficulties of this type of study is to isolateethindividual effects of technologies, effects

resulting from their interactions with other tecloges developed by R & D institutions or

11



imported. The ability of the researcher to applg tjuestionnaires Ambitec or ESAC may
reduce this problem. However, the ESAC greatlylifatés this process the researcher to
precisely capture by comparison, among all respatsgdevhich was the general context (IG)
and the individual context (1), which may be refegt in the size of the bias obtained when

using one or another method, and consequentlyethdts of the analyzes.

The main features of the systems Ambitec and ESwWdich may facilitate or
complicate its application in assessing the impaétthe innovations developed for coffee
sector at thenstituto AgrondmicAC (Agronomic Institute), depending on the objees to

be achieved in the study, are shown respectivelalles 2 and 3.

However, there are other aspects to be considerdidei selection of the method of
impact assessment and one of them demands spteiatian: the timeline of the analysis.
This is a key aspect of the study design and deatiarcof the concomitant evolution of the
coffee sector and of IAC greatly facilitates thisranology. It can also differentiate the
methods to be employed in each major phase, arttieinperiods prior to the frost that
occurred in 1974 the methods should focus onlyraerviews with key people, including
researchers and industry representatives may gnetsd vivid memories about those times.
For all stages will be required to review documgataand description of technological
trajectories in which the IAC participated intimigte The description of technological
trajectories important for coffee production in 8 did not have role, would be important
to clarify the considerations of interference froather causes. The application of
questionnaires to the producers can only be jadtifirom the frost of 1974, and the
comparative discussion between the systems of imgeEsessment is restricted more to the
evaluation period. Therefore, the previous phaseah@ore historical approach centered more
in evidence in documentary collection, with validat through interviews to capture the

participants' memory of the period, which in tuemdelp improve the archival work.
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Table 1.Similarities and differences between the systemsifen e ESAC.

Characteristics

Ambitec

ESAC

Sample size

Function of the scope,
geographical area and of
population of adopters

Function of the scope, geographical
area and of population of adopters

Basic units of the
system

Generic indicators

Generic indicators

Selection of indicators

Consultation with experts

Consultation with experts

Number of criteria

7

Can be parameterized

Number of indicators

24

Can be parameterized

Weighting of scale of
occurrence

Spot (1), Local (2) and
Surrounding areas (5)

There is not. Each component or
responder has its wide occurrence
implicit

Valuation of impacts

Coefficient of changing
the default component ir
the ordinal scale (+3, +1,
0, -1, -3)

Can be parameterized with different
types of scale

Interferences

Refers only to causal
change

It changes separately and general
causal

Flexibility of the
Software

Closed

Free parameterization

Presentation of the
results

Graphics and indicators
obtained automatically

only for each questionnaire

Statistics available in html page, for
components, layers and dimensions

Space for comments

It is not programmed .

Graphics are not obtained
automatically

n

homogeneity « Itis not assessed « Changes to each level of aggregatic
Convergence of « Itis not assessed » Evaluated for each indicator and
responses disable if not achieved

« Automatic analysis of convergence

and sample extracts

Isolation of individual
effects

The program becomes |-
inactive a given indicator,

only if the interviewer
considers that it is not
relevant

Captures the impact on the overall
context (IG) and individual (I). If the
perception of change in the IG does
not have converging distribution (Z>
0.75), the indicator is off, without
considering the impact.

It is asked which the perception of
respondents about the change of th
indicator in the GI, the following is
requested to award a percentageof
this change to technology, yielding &
difference of their impact ().

D

=

Aggregate impacts of
the dimensions

analyzed

Do not allow

« Do not allow

Source: Information raised in the study.
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Table 2. Characteristics of systems Ambitec and E8#at facilitate their application in

assessing the impacts of the innovations develtgrembffee sector at thi@astituto

Agrondmicd IAC (Agronomic Institute).

Ambitec

ESAC

» Provide comparability, because it is
widespread in many units and some
Brazilian research abroad

« Graphics generated for each respondent
be used to provide aggregated results, b
after statistical treatment out of the

instrument

» Can be adapted for any size and indicat
« Automate the handling of responses to {
indicator, layers and dimensions
ednterference to differentiate the values fc
ut change in the general context of those
caused by technology
Differentiates values for change in the
overall indicator of those caused by
technology, so it treats the answers on t
perceptions of respondents in relation tq
general changes, separately from the
responses on the contribution of
technology to change
Uniformity changed at each level of
aggregation
It treats the cohesion of the answers
automatically for each stratum and off th
indicator that convergence does not occ

ors

-

he

e

Source: Information raised in the study.
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Table 3. Characteristics of systems Ambitec and E8#at could hinder their application in
assessing the impacts of the innovations develaperbffee sector at the

Instituto Agronémicd IAC (Agronomic Institute).

Ambitec ESAC

« Spreadsheet of collecting and analyzing of Software belongs to private owners, which
data from each respondent, not offering thecan generate costs for its use, training and
automatic aggregation, and data processjngechnical assistance

« To make improvements and / or inclusion of
new indicators and dimensions, the

instrument must be re-drafted

Source: Information raised in the study.
CONCLUSIONS

It is first important to distinguish that we arengearing methods and tools. In relation
to the instrument, the ESAC involves the processihglata as it is incorporated into the
IMPACT software, more complex and sophisticatedntithe worksheets in Ambitec.
Regarding the automation of the process of datsalmtation and analysis of results, the
IMPACT software saves many steps, but the datamset readily accessible to other

statistical uses.

For Ambitec, the statistical treatment would be drel/the scope of the method, and
its use should involve more intensive work of tlean for the design, tabulation and
processing of the data. However, since the datdaémdated for the Ambitec after use, it is

easier to produce analyzes correlate differentsypémpact and layers of the sample.

Although the IMPACT software to be proprietary sadte, this brings flexibility in

the ability to add, delete and / or adapt dimersiamdicators and scales.

Considering the properties of methods, the ESA@iter because it involves more
indicators and dimensions. Despite the treatmenttefference, Ambitec not treat separately
the data from the respondents’ perception of tlaagd of context, to differentiate due to the

impact that technology related to other causestBESAC is this distinction, including the
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cohesion of analyzing responses of the strata, footthe overall change, and to that derived
from the impact.

When you want to monitor the impacts of a particiéchnology through periodic
analyzes, or if is necessary to evaluate a largebeu of technologies, where the use of such
technologies is geographically dispersed, or whenetis constraint of time and resources for
staff training to apply the questionnaires anddsplacement and maintenance of this team,
Ambitec presents significant advantage. As for rwirig the evolution in time, there is no
possibility of aggregating results from differemichnologies. This comparison in time is
specific to a particular technology, in order taifyethat their impacts are increasing or not,
with the aim of analyzing the need for improvechtemlogy or analyze whether it has reached

its maximum potential.

That is, the volume of indicators in ESAC and tleptth and breadth of the survey,
conducted through interviews with both open andatbquestions, restricts the possibility of

working with large samples.

In summary, the Ambitec is less flexible than th8AE, which at first is a
disadvantage to thoroughly evaluate each speafse cbut it is an advantage for comparing
different evaluations, because the criteria aralaimFor example, to assess the impacts of
the IAC in the coffee regions of Brazil, based ba evaluation of various technologies, can
be more interesting to use the Ambitec becauskeatsogreater uniformity of criteria, if other
research institutions are evaluated by the santerieri the evaluations could even be
compared. However, the question of statisticaltineat, the ESAC is more sophisticated,
while the Ambitec only calculates the average spomdents. So, if there is a large variance

between the scores obtained for each of the questies, the Ambitec can generate a detour.

The methods that are being compared have a commgim e- almost the same
interaction Embrapa Environment and Geopi-DPCT/ampg — both methods are very
similar, changing only the issue of flexibility terms of their institutionalization or not. In
the process of institutionalization, one runs tisk of lead to a bureaucratization of the
evaluation, which should be an investigation in akhparticularities, context, circumstance,
and the intersubjectivities are present, are rarees of evidence, and involve the design of
the method.
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In the specific case of coffee technology, the Agmic Institute, one must decide
between the Ambitec the advantage of simplicitgmpblication and advantages of the ESAC,

with greater flexibility, more accurate and stat&lly more complex.

In the case of the IAC technology, the historicedgess and the large number of
technologies implies the option of grouping theno itechnological trajectories, considering
the impact of the development of technologies withach trajectory. This analysis will be
used to explain the relationship between investnrebffee research programs in the IAC
and its impact on increasing productivity and prdsector. This implies the choice of a
method and apparatus that enables the use of ispeuiicators for each technological
trajectory in question. Some technologies have gpmgcific technical indices, which reflect

this trend and may not be present in systems afgbireed indicators.
It was decided, therefore, perform two kinds oflgres.

« First, analyze the IAC technologies individuallthrough Ambitec, to technologies
developed since 1932, the year it was createdanlAlC the "General Plan for studies of

coffee."

« Second, raising the historical trajectory of eeffresearch at IAC, having as scenery the
modernization process of Brazilian agriculture, andlyze the impacts of the different stages
of this path through the ESAC. These different psasay be represented by families of
technologies, innovations such as biological, mead chemical and qualitative, which
represent the search for productivity increasesstance to pests and diseases, mechanization
and improving the quality of the drink. In this eashe first issue of ESAC is to identify
whether or not changes on these matters in th@gpd&mom 1974, called the "great frost,"
which marked the restructuring of the Brazilianfeefproduction, and specifically whether

these changes result from the IAC technology.
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