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Abstract: The study developed an instrument to jointly assess the use of management controls,
integrated risk management, innovation and ESG (environmental, social and corporate governance)
practices on poultry farms. A descriptive, survey-type, mixed-method study was carried out, using
the Delphi Technique to collect data from 15 experts who helped develop and validate the research
instrument. The result was made up of 7 blocks, 34 questions and 197 assertions, enabling integrated
studies in these four areas, with a focus on the poultry industry. A theoretical model was then built
with 9 assumptions for future research, suggesting a joint relationship between management
controls, integrated risk management, innovation and ESG practices, and highlighting innovation as
a facilitator of these interactions. This focus on the poultry link addresses a gap in the literature, which
generally deals with these issues in isolation and focused on the agro-industry. The study aims to
meet the demands of poultry producers and support the development of this fundamental link for
the efficiency of the broiler chain, which is essential for the sustainability and growth of the sector.

Keywords: management controls; risk management; innovation; ESG; poultry farming

1. Introduction

The broiler meat agro-industrial production chain, mainly in the southern region of Brazil, is
considered a leading sector at national and international level [1,2], accounting for more than 64% of
national production and almost 80% of the country's exports. Brazil, led by the states of Parand, Santa
Catarina and Rio Grande do Sul, respectively, is the third largest producer in the world (14.5 million
tons) and the main exporter (4.6 million tons) in the global ranking [3,4].

The poultry sector is characterized by production chains with a high level of verticalization [5].
Structuring companies in the form of a production chain provides a more assertive position in the
market, precisely because of the search for opportunities that arise through aligned relationships
between the organization, supplier and consumer [6,7]. The model for structuring companies into
chains has adapted to this new reality, so companies perceive themselves as integral links in the chain.

Among the links in the broiler chain, the poultry producer link stands out. According to [8], it
plays a very important role in the chain, due to its responsibility for breeding management, which
directly influences the profitability of the other companies in the chain. This highlights the
relationship between the producer (poultry farmer) and processor (agro-industry) links, which, in
this chain, represents the focal company. According to [9], in the most common form of partnership
(contract) between these two links, the agro-industry (slaughterhouse) provides the poultry farmer
with day-old chicks (selected strains), feed, technical support, medicines and a purchase guarantee,
through the integration contract. In this way, the poultry farmer is responsible for investments related
to the poultry facilities, machinery and equipment, as well as labor. At the end of the fattening phase,

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0242.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 June 2025 d0i:10.20944/preprints202506.0242.v1

2 of 26

payment for the batches of birds varies according to the efficiency indicators achieved in the process
(feed conversion, mortality, fattening time).

In this context, research involving the poultry farmer is of great value, as production
management takes place in the sheds for which they are responsible [5]. It should be noted that the
demand on the poultry farmer's time and physical effort to carry out all the tasks involved in poultry
farming means that the management of the risks surrounding the activity, the impacts generated in
the environmental, social and governance (ESG) spheres, as well as the planning and management of
poultry farming, take a back seat [10]. Following this line of reasoning, it should be noted that the
constant growth of the poultry sector has led to consequences such as a significant increase in solid
waste generated from production to the slaughter and processing of poultry and poultry farming. In
this sense, for the sustainable evolution of the production chain, it is necessary to have adequate
control of the waste originating from the production process, providing a better use of the discarded
waste [11,12].

In this context, the literature provides evidence that management controls and integrated risk
management can influence ESG practices in the beef poultry chain, since the performance and
evolution of this chain have demonstrated the need to adhere to more qualified instruments for better
management and control of production, thus being able to adequately manage the risks present in
the activity that generate impacts on the environmental, social and governance segments [10,13-16].
Technological advances that have had a positive impact on the poultry sector can also be highlighted,
as they have provided greater control over operational processes on farms, such as temperature
monitoring, lighting, automation, labor optimization, better production efficiency, among others [28].
[29] point out that innovation has been fundamental in the dynamics of the production chain, and is
necessary to obtain a competitive advantage.

In general, the performance and growth of poultry activities demonstrate the need to adhere to
more appropriate methods of control within production, recognizing management controls as tools
for diagnosis, intervention and evaluation of the processes developed and adapted to the reality in
which they are inserted [15], in order to act efficiently in the control and management of the usual
and potential risks [13,14,16] that can impact on the environmental, social and corporate governance
spheres [10]. In this sense, it is understood that innovation has the fundamental role of mediating this
process, that is, innovation has been discussed and understood as necessary for competitiveness in
the market [17], therefore, implementing or increasing innovation practices as competitiveness tools
in the economic development of rural property [18] can influence the control performance of activities
and the management and mitigation of risks [19,20], in order to be able to implement and/or adhere
to ESG practices aimed at productivity and development [21] in the poultry sector.

Considering the importance of management controls, integrated risk management, innovation
and environmental, social and corporate governance practices, there are many studies on these topics
focused on poultry farming. Studies on management controls [22-24], risk management [14,20],
innovation [25-27] and ESG [30,31] aimed at the poultry production chain, however, these are studies
that address only one or other of these four themes, and there is no evidence in the national and
international literature of studies that work on the relationships between all the elements together, in
addition to the fact that there are no studies in this format aimed at the poultry link, since most of the
studies carried out on poultry chains focus on the agro-industry [14], making it a research gap, since
it is in the management and production process that major transformations occur that will impact the
other links in the chain, especially with regard to food safety, productivity and production efficiency
[26].

In this sense, carrying out scientific research on the poultry sector is essential for the continuous
improvement of the performance of the poultry industry [5], making it important to study how
management controls, integrated risk management, innovation practices and ESG practices relate to
each other. In this context, there is a lack of instruments to assess the relationships between these four
research elements, which could contribute to better targeting and coordinating the actions carried out
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by poultry farmers. The construction of a tool that addresses these needs could provide the conditions
to keep small and medium-sized producers in business, and is a relevant factor to consider.

In this context, the guiding question arises: how can we develop an instrument to assess the use
of management controls, integrated risk management, innovation practices, as well as environmental,
social and corporate governance practices on poultry farms? The aim of the study is to develop an
instrument for jointly evaluating the use of management controls, integrated risk management,
innovation practices, as well as environmental, social and corporate governance practices on poultry
farms.

This study is justified by the need to generate mechanisms and tools to support managers in the
management of poultry activities, with the aim of giving continuity and development to small and
medium-sized farms [8]. In addition, it is worth noting the lack of these mechanisms to meet the
existing demands of the poultry producer link, a very important link in the chain (since it is in the
management and breeding of broilers that greater productivity can be gained, considering, of course,
genetics and nutrition, as well as the need to think about better working conditions and quality of life
for these producers), which directly reflects on productive performance and consequently on
economic development [8,26]. Therefore, evaluating the joint influences of control, risk, innovation
and ESG indicators could bring greater dynamic capacity to the production chain.

It should also be noted that the development of an evaluation tool will make it possible to carry
out research, the results of which can help the focal company (agro-industry) to think about strategies
to strengthen the integration system and the poultry farmer (their conditions in the field, both social
and economic), better management control techniques, risks, possibilities for innovation and aspects
related to ESG.

2. Management Controls, Integrated Risk Management, Innovation Practices and
ESG Practices Applied to the Poultry Sector

Management control can be defined as a sequence of management activities and practices that
are applied with the aim of achieving the desired results, supporting the execution of the planning
[32,33]. Thus, [18] emphasize the importance of producers using management control tools to manage
their property, as they guide managers to achieve the expected results, generating relevant and
convenient information to help with decision-making.

On the other hand, the lack of controls to coordinate activities can lead to losses for the farm.
The studies by [23,24] highlight the lack of use of management tools by poultry farmers to control
and plan activities. [34] explains that this may be due to a lack of knowledge on the part of poultry
farmers about the importance of the results obtained through proper management of their actions
and the support these results provide for decision-making. It is therefore considered that
management controls can enable the proper management of the property and the lack of knowledge
to implement control methods becomes an obstacle to the proper management of activities on the
property [34,35].

In light of this, [36] point out that implementing management controls for poultry farms makes
it possible to plan, control and make appropriate decisions so that the poultry farmer, as well as the
processing agro-industry, can keep up with the segment's evolution in terms of qualification and
planning their production in an organized, efficient and sustainable way. In this sense, [13] points
out that management controls can influence integrated risk management, since the implementation
of management tools and efficient production control methods can help in the proper management
of potential and usual risks. [14] corroborate this by explaining that although poultry farmers are an
important agent in the production chain and are always exposed to risks, there are few actions and
strategies to better assist them. Integrated risk management is responsible for adequately controlling
events that could negatively affect the performance of activities. [20] add to this by emphasizing the
need for better control and management of risks that could impact production and affect
environmental, social and corporate governance aspects.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0242.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 June 2025 d0i:10.20944/preprints202506.0242.v1

4 of 26

[37] emphasize that the risks present in the production chain can have negative consequences,
affecting the control of activities and interrupting the continuity of the production process. In this
context, [38] points out that the advances made in the poultry chain have produced various risks,
including environmental, biological, financial, innovation, legalization, market and operational risks,
among others, as well as risks related to impacts on natural resources, which can have repercussions
on biodiversity, water availability, air quality, soil, human health and the sector's growth.

In this vein, [14] studied integrated risk management in poultry farming, focusing on the
producer (poultry farmer) link, with the aim of identifying poultry farmers' perception of the risks
that negatively impact the broiler chain. As the main gap in their research, the authors highlight the
lack of identification of specific risks aimed at the poultry producer link in the literature, since the
main focus of studies on this subject is on the processor link (agro-industry).

In this sense, [39] shows that proper management of the risks present in the segment is of great
strategic importance for the production chain. However, it is essential to implement investments
aimed at innovation in order to control and manage the usual and potential risks, making incentives
from the public and private sectors important for promoting technological innovation practices in a
chain with increasingly complex risks.

This makes it necessary to invest in more modern and up-to-date management to control the
usual and potential risks that impact on the environmental, social and governance spheres, and it is
increasingly important to seek a balance between public and private incentives for technological
innovation in a market dominated by even more complex risks [38,39]. It can be seen that innovation
is an essential source for boosting competitiveness and increasing production capacity in the agro-
industrial sector, providing improvements in the technical and economic spheres of production and
organizational performance. However, the biggest challenge lies in adapting innovative processes to
meet market demands [40]. The poultry sector continuously innovates through the processing link
(agro-industry), both in terms of product and process. Furthermore, within the broiler chain,
innovation is mainly incremental and adaptable to technologies originating abroad for the different
links in the chain, especially the poultry producer link [27,41,42].

[26,27] studied the influence of innovations in the broiler production chain. As the main results,
these authors highlight the integration system, which enables a partnership between the poultry
producer and the agro-industry, making better use of facilities, reducing industrial costs in the
slaughter process for the integrator, as well as allowing the integrated company to achieve greater
productivity, lower production costs and greater profit. This partnership optimizes the entire
production process through new technologies (genetic and nutritional improvement, automated
equipment for poultry houses, among others).

[15,43] also point out that the advantages for poultry farmers of using the technologies generated
range from a reduction in labor (with the automation of processes), greater control of production (use
of computers and control and management systems), improvements and growth in quality and
sanitary control (biosecurity), adequate management of risks and impacts generated in the
environmental, social and governance dimensions with the adherence to more sustainable practices.

In light of this, [38] emphasizes that concerns about the growing impacts generated by the
poultry chain in the environmental, social and governance spheres have grown increasingly and, in
this sense, considering innovation one of the main factors influencing the dynamics of the production
chain [26,29], it becomes important to think about innovative strategies that can mitigate these effects
on economic-sustainable development, with the aim of obtaining a competitive advantage in the
market and continuing to generate profits [44]. [28] point out that managing ESG practices in the
poultry chain has been a major challenge; after all, all the links that are part of the flow dynamics
need to carry out actions that promote the conservation of natural resources, animal welfare, as well
as promoting economic and sustainable development in a balanced way.

In general, the literature reviewed shows that there are limited studies on management controls,
integrated risk management, ESG practices and innovation practices in the poultry production chain,
especially in the poultry sector, which is one of the main gaps in this area. In addition, the literature
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shows some evidence that the implementation of innovation practices as a method for achieving high
performance and the economic-sustainable development of rural property [18,21] can have an
influence on the control of production activities and the management of risks generated by poultry
farming. Therefore, it is important to study the joint influence of management controls, integrated
risk management, ESG practices and innovation practices with a focus on poultry farmers, as well as
to understand how these four elements relate to each other, through the construction of an assessment
tool that can facilitate how these relationships occur in practice.

3. Materials and Methods

In order to meet the objectives proposed in this study, a descriptive survey was carried out with
the aim of identifying the types of management controls applicable to poultry farms, describing the
main risks to be controlled, reporting on innovation practices related to poultry farms and defining
the environmental, social and corporate governance practices relevant to poultry farms. The research
is characterized as a survey with a mixed approach to the problem.

3.1. Delphi Method

Data collection and analysis procedures were based on the Delphi Technique, used as a method
to help structure a questionnaire with the aim of identifying and evaluating the joint influence of
management controls, integrated risk management, innovation practices, as well as environmental,
social and corporate governance practices, based on the observations and perspectives of the experts.

The Delphi methodology is a research technique that makes it possible to group together a set
of ideas, positions and opinions of experts anonymously, obtaining expressive and concentrated
results on complex and broad topics [45,46]. [47] explain that this method consists of applying a large
number of questionnaires to experts, in an orderly manner, with a weighted opinion template. One
of the main characteristics of this methodology is the preservation of the identity of the expert who
gives their answer/opinion on a given subject.

This study used the "modified Delphi" method, which is usually carried out in up to two rounds.
Although the technique provides for several continuous rounds of questionnaires, it is generally
limited to two, without interfering with the quality of the results [48,49]. Therefore, following the
steps of the "modified Delphi", initially, based on the literature, the instrument developed underwent
an initial analysis and validation through discussions with professors specialized in the areas of
management controls, risk management, innovation, ESG and agribusiness/poultry production. The
questionnaire was then adapted to be applied to the specialists selected for the study. Two rounds
were carried out to validate the instrument.

3.2. Research Construct

The research tool was designed based on a literature review to deepen the existing theoretical
base, with the aim of contributing to the evaluation of the joint influence of management controls,
integrated risk management, innovation practices and ESG practices on poultry farms.

The initial instrument was developed by selecting 35 studies and publications. Of these, only 19
have their own evaluation instrument, but these do not fully meet the objective of this research,
making it necessary to construct a new instrument that covers all the areas of this study in a single
questionnaire. To this end, the researchers had to draw up new questions and adapt the questions
from the selected studies to the poultry scenario, organizing them for analysis and evaluation by the
experts using the modified Delphi method. Table 1 shows the structure of the research construct.
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Table 1. Research construct.
Block 01 - Profile of the specialist respondent
1st round 2nd round
Approach Theoretical basis . .
questions questions
Name; age; degree course; highest
qualification; professional activity; length of
time in professional activity; organization or Prepared by the authors. 08 questions 01 question
institution in which you work; length of time
in this organization/institution.
Block 02 - Management Controls
1st round 2nd round
Approach Theoretical basis . .
questions questions
04 questions (01
04 questions (01 objective
objective question, 01

Identify, based on the opinion of the experts,
which management controls are the most

[18,50-54]
important for controlling and managing

poultry production and farm activities.

question, 01
open question
and 02 scale
questions) and

15 management

open question
and 02 scale
questions - with
04 non-

consensus

control statements and
assertions 05 additional
ones)
Block 03 - Integrated Risk Management
1st round 2nd round
Approach Theoretical basis
questions questions
2 scale questions
(with 08 non-
consensus
Identify the environmental, biological, 2 scale questions  statements and 7

financial, innovation, legal, market and
operational risks that have the greatest
impact on poultry farming through the [13,14,16,55-68]

experts' perceptions; the experts'
perceptions of the most relevant risk

mitigation strategies in poultry farming.

(31 risk
statements in the
first question
and 56 strategy
statements in the

second question)

additional ones
in the first
question; and
with 01 non-
consensus
statement and 11
additional ones

in the second

question)
Block 04 - Innovation Practices
1st round 2nd round
Approach Theoretical basis
questions questions

r(s). Distributed under a Creative Commons CC BY license.
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05 questions (01
objective

question, 01

04 questions (01
open question
objective
[additional] and
To identify, through the opinion of the question and 03

experts, which innovation practices are the [14,18,64,69-74]

most relevant in poultry farming.

scale questions -

with 32

03 scale
questions - with

06 non-

innovation
consensus
statements)
statements and

02 additional
ones)
Block 05 - Environmental, Social and Corporate Governance Practices (ESG)
1st round 2nd round
Approach Theoretical basis
questions questions

01 scale question
Identify the most relevant environmental, (with 04 non-
01 scale question

social and corporate governance practices in consensus

[21,75-77] (with 34
poultry farming, based on the opinions of statements and
statements)
experts. 14 additional
ones)

The first round has 5 blocks: (i) profile of the expert respondent; (ii) management controls; (iii)
integrated risk management; (iv) innovation practices and (v) environmental, social and corporate
governance (ESG) practices. The questions were prepared using a 5-point Likert scale according to
the degree of relevance, with 1 being not relevant at all and 5 being very relevant. For the first round,
an online version was prepared using Google Forms, optimizing the work of the study participants
and making the process of sending, collecting and recording data quick and efficient. In addition, the
online questionnaire made it possible to insert commands to validate the answers sent in (for
example, not allowing multiple or incomplete answers in the fields marked "mandatory"). The
instrument for the initial round had 19 questions (and a total of 168 statements for the scale questions)
divided into 5 blocks separated by sections.

In the second round, a new version of the questionnaire was produced, also using Google Forms,
with questions that did not reach consensus in the previous round, as well as additional questions
included based on the experts' suggestions. Thus, for the second round, a personalized questionnaire
was drawn up for each panel member (according to the questions that the professional listed as not
relevant for the instrument, i.e. only those that did not obtain general consensus). The questionnaire
for the final round had a total of 13 questions and 59 statements in all for the scale questions.

3.3. Panel of Experts

Twenty-five experts were invited to take part in the survey, working in the areas of
agribusiness/poultry, management controls, integrated risk management, innovation management
and ESG. The selection of experts was made intentionally, taking into account their knowledge and
experience in the areas under study, proven through publications and research, as well as their
experience in the agro-industrial segment, in the case of professionals working in agro-industries.

Of the 25 professionals invited, 15 participated and contributed to the research. Three
professionals were selected for each of the areas studied in this article. The selected participants
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include researchers, professors, consultants, entrepreneurs, managers and agribusiness agents, and
more than half of the specialists (9) have a doctorate (in the areas of Agribusiness, Agronomy,
Controllership and Accounting, Accounting Sciences and Rural Development) as their highest
degree. Table 2 shows the characterization of the specialists who took part in the survey.

Table 2. Panel of experts.

Specialist Professional activity Graduation Higher degree Area
Entrepreneur and
1 Technology and Computer Science Master's Degree Administration
Innovation Consultant
University professor,
with research related to
2 Economy Post-Doctorate Administration
agribusiness and
management controls
Risk management and
Controlling and
3 internal controls Accounting Sciences Doctorate
Accounting
consultant
University professor,
with research related to
4 Agronomy Doctorate Agronomy
innovation in
agribusiness
Environmental and
5 ESG Coordinator Specialization ESG
Sanitary Engineering
Sustainability
Social Sciences
6 Coordinator Doctorate Rural Development
Manager of an Architecture and Architecture and
7 Graduation
innovation startup Urban Planning Urban Planning
University professor and
researcher in the field of Accounting and
8 Doctorate Accouting
management controls Administration
and risk management
Poultry Production Accounting and
9 Administration Master's Degree
Process Manager Administration
Agricultural Manager of
10 Administration Specialization Agribusiness
a poultry industry
University professor,
with research related to
11 Accounting Sciences Doctorate Accounting
management controls
and risk management
Professor/Researcher in
the area of management Accounting and
12 Accounting Doctorate

controls and risk

management

r(s). Distributed under a Creative Commons CC BY license.
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University lecturer with
13 Accounting Sciences Doctorate Agribusiness
research in agribusiness

Professor/Researcher in
the area of management
14 Accounting Doctorate Accounting
controls and risk

management

University professor,
with research in the areas Accounting and
15 Accounting Sciences Doctorate
of management controls Administration

and risk management

Initially, an invitation was sent to each specialist explaining the objectives of the study and
asking them to collaborate with the research. Once the professional had accepted, the link to access
the questionnaire was sent via Google Forms. Instructions for completing the form were provided in
the body of the instrument.

The first round began on May 16, 2023 and ended on June 10, 2023. Once the responses had been
obtained, the data was tabulated and then the variables in the Management Controls, Integrated Risk
Management, Innovation Practices and ESG Practices question blocks were calculated, with
particular importance given to the interquartile range (IQ). The data was analyzed taking into account
the median, whenever the consensus of answers was verified (IQ less than or equal to 1). The
questions on which there was no consensus among the experts were put back for a second round. A
new version of the instrument was therefore produced, which also included questions and assertions
that arose from the comments and recommendations of the respondents (study participants) on the
open questions from the initial round.

The second (final) round began on August 11, 2023 and ended on August 16, 2023. The new
version of the questionnaire indicated the median and the answer (according to the degree of
relevance indicated by the professional) given by each participant on the questions that had already
been asked in the previous round. In this way, the Round 2 questionnaire was customized for each
panelist. Finally, the results were calculated and tabulated, again taking into account the median to
check the respondents' opinion on the question and/or assertion and the IQ to assess whether there
was consensus in the answers given. It should be noted that, for the questions included for evaluation
in the second (final) round that obtained an IQ greater than 2, following the methodology applied in
the study by Zanin et al. (2022), a cut-off point of 75% was established, i.e. if 75% (or more) of the
panelists agree that the question is relevant (despite there being no consensus), this question is kept
in the survey instrument.

3.4. Data Analysis Procedures

Descriptive statistics were used to analyze the data, the aim of which is to identify, describe and
justify a set of data [78]. The results obtained from applying the questionnaires in the two rounds of
the Delphi method were tabulated in an electronic spreadsheet. Subsequently, the main measures of
central tendency and dispersion were calculated: mean, mode, median, maximum, minimum,
standard deviation and IQ. The mean and median indicate the central tendency of the data
distribution and the mode of the answers expressed most often by the experts. The maximum and
minimum responses and the standard deviation indicate the level of dispersion in the data around
the mean values.

Quartiles are the values that show the level of dispersion of the answers given. The first quartile
(Q1) represents the 25th percentile, i.e. 25% of the answers are below this value and 75% are above it.
The third quartile (QQ3) represents the 75th percentile, indicating that 75% of the answers are below
this value and 25% above it. Thus, between Q1 and Q3, we have half of the answers obtained
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(eliminating the half furthest from the median), i.e. the second quartile (Q2) or median, which
represents the 50th percentile, indicating 50% of the most central values in the sample. The distance
between the upper quartile (Q3) and the lower quartile (Q1) shows the IQ, which aims to assess the
degree of dispersion around the median, and is used to validate the level of consensus of this
response.

Consensus is indicated by the distance between the first and third quartiles and the median
value. The median indicates the degree of support from the group of experts for each question. The
greater the interval, the greater the dispersion in the data, and in the case of the interquartile range,
a reduced value in the interval indicates that there is less dispersion in the data, i.e. there is little
variation in the responses of the study participants, demonstrating that there is consensus among
them. An IQ interval of 0 means that there is absolute consensus among the experts. In this case,
consensus is accepted if the IQ is equal to or less than 1 [79].

4. Tool for Evaluating the Use of Management Controls, Integrated Risk
Management, Innovation Practices and Esg Practices on Poultry Farms:
Experts' Assessment

To develop the survey instrument, introductory blocks were created referring to the profile of
the rural business owner (poultry farmer), information about the property and identification of the
poultry activity, and family succession on the rural property. These questions were not included in
the experts' assessment, as they have already been validated in previous studies and were adapted
to the context of the poultry industry. Table 3 shows what the questions cover in these blocks and the
theoretical basis used.

Table 3. Introductory blocks: profile of the poultry farmer, information on the property and identification of the
poultry activity, and family succession on the farm.

Block and approach Theoretical basis

Block 01 - Profile of the rural business owner: questions
relating to gender, age, level of education, marital status,
number of children and number of children working on

the property.

Block 02 - Information on the property and
identification of the poultry business: questions related
to the location of the property, size of the property in
hectares, area used for poultry production, participation
in the integration system with the agro- [80,81]
industry/cooperative, total number of people working on
the property, type of labor, number of sheds, length of
time in the poultry business, production capacity and

gross revenue.

Block 03 - Family succession on the rural property:
issues related to family generation on the property,
continuity of the business in the family and permanence

of the family on the rural property.
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The intention of addressing these questions in the survey instrument is to collect detailed data
that will allow us to understand the dynamics of the farms involved in poultry farming. This includes
the socio-economic characterization of poultry farmers, the structure and management of farms, the
level of technification and the impact of family succession on the continuity and development of the
activity. This data is important for formulating policies and strategies to support the sector.

The questions and assertions from the blocks of management controls, integrated risk
management, innovation practices and ESG practices were sent for analysis by the experts. Of the
total of 168 scale assertions evaluated in the first round of the study, 145 were validated, i.e. they
obtained an IQ of less than or equal to 1. These included 11 assertions (33.75% acceptance) on
management controls, 78 (97.88% acceptance) on integrated risk management, 26 (72% acceptance)
on innovation practices and 30 (76.5% acceptance) on ESG practices. There was no consensus (IQ
greater than 1) among the experts in relation to 23 assertions in the first round, as shown in Table 4.

Table 4. Experts' assessment (1st Delphi Technical Round).

Total Non-
Degree of relevance Validated
number of Overall quartile validated  Suggested
assessed by experts  Acceptance assertions
assertions average assertions  assertions
Variable (%) (IQ=<1)
sent IQ>1)
le
N % 3 4e5 % Q1 Q2 Q3 IQ N N N
2
Management
15 100 1,65 285 2925 33,75 39 467 5 11 11 4 5
Controls
Integrated Risk
87 100 3,3 14,55 80,03 97,88 39 426 49 1 78 9 15
Management
Innovation
32 100 5,85 6,3 59,85 72 39 428 48 09 26 6 2
Practices
ESG practices 34 100 2,85 57 67,95 76,5 4 4,38 5 1 30 4 14

Therefore, the assertions that did not reach consensus among the panelists were sent to the
second round of the study. The new questionnaire produced showed the percentage of relevance
obtained for each assertion not validated in the previous round, as well as 36 new assertions
suggested by the experts. In general, the most relevant suggestions and comments made by the
professionals in the first round refer to: the need to check the technical language used in the assertions
and adapt it to terms that poultry farmers can understand more easily, as well as the need to make it
clear to poultry farmers what the concept adopted in the study is for management controls and to
cite examples for better understanding.

Table 5 shows the results of the second round of the study. A total of 59 assertions were sent for
a new evaluation, of which 52 reached consensus (IQ less than or equal to 1) among the experts to
make up the final instrument. The management controls variable obtained 87.15% relevance (grades
4 and 5) in the final evaluation, with an overall acceptance of 91.5%. The integrated risk management
variable registered 74.03% relevance and 88.13% acceptance among the professionals. The innovation
practices variable achieved 77.35% relevance and 91.3% acceptance. Finally, the ESG practices
variable achieved 81.75% relevance and 97% general acceptance.
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Table 5. Experts' assessment (2nd Delphi Technical Round).

Total
number Degree of relevance Validated
Non-validated
of assessed by experts Acceptance  Overall quartile average  assertions
assertions (IQ > 1)
Variable assertions (%) IQ=<1)
sent
le
N % 3 4e5 % Q1 Q2 Q3 1Q N N
2
Management
9 100 2,4 1,95 87,15 91,5 4 4 4 0 9 0
Controls
Integrated Risk
24 100 2,85 11,25 74,03 88,13 4 4 4 1 23 1
Management
Innovation
8 100 36 1035 77,35 91,3 295 37 398 1,03 5 3
Practices
ESG practices 18 100 44 1085 81,75 97 3 3 4 1 15 3

In general, 7 assertions were not validated (IQ greater than 1) in the second round, falling below
the cut-off point of 75% relevance among the experts. In summary, the results of the second round
show that the block referring to management controls began with 15 control assertions in round 1.
Subsequently, for round 2, 5 new assertions were included. After the two rounds, this block ended
with a total of 20 management control assertions.

Table 6 shows the approach to the questions and assertions in this section and the theoretical
basis used.

Table 6. Management control block.

Block and approach Theoretical basis

Block 04 - Management controls: the
questions and assertions in this block seek to
understand whether farms use controls and
what types are used to maintain and control
poultry and farm activities. In addition, this [50,51 52,53,54,75,81]
section seeks to understand which of the
controls listed in the questionnaire have the
highest degree of adherence by farm

managers.

The integrated risk management block began with 87 assertions in the first round, plus 15 new
assertions suggested for the final round. After the two rounds, this block ended up with a total of 101
validated assertions for the research instrument. This section is illustrated in Table 7, which also
presents the theoretical basis used.
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Table 7. Management control block.

Block and approach Theoretical basis

Block 05 - Integrated risk management: the
questions and assertions in this block seek to
identify the impact of the risks present in the
performance of poultry production activities
and in the management of the farm. The
risks were classified as: environmental risks,
[50, 51, 52, 53, 54, 75, 81]
biological risks, financial risks, market risks,
innovation risks and operational risks. In
addition, mitigation strategies were listed
for these risks, with the intention of

preventing them from affecting the

performance of poultry farming on the farm.

The innovation practices block started with 32 assertions. The second round included 2 new
assertions suggested by the experts. After the two rounds, the section ended with a total of 31
validated assertions for the research instrument. Table 8 shows the approach of this section and the
theoretical basis applied.

Table 8. Block of innovation practices.

Block and approach Theoretical basis

Block 06 - Innovation practices: In this
block, the questions and assertions focus on
the innovation practices present in the day-
to-day running of the poultry business and
the farm. The aim is to understand whether
any improvements or new production
processes have been implemented, [14,18,64,69,70,71,72,73,74]
measuring the extent to which the poultry
farmer does or does not carry out a given
innovation practice. In addition, the aim is to
measure the impact generated by the
adoption of these practices on poultry

production activities.

Finally, the block of ESG practices began with 34 assertions, divided between the environmental,
social and governance dimensions, in the first round. For the second round, 14 new assertions were
included. After two rounds, the environmental, social and corporate governance dimensions were
validated with a total of 45 assertions for the research instrument. The environmental dimension
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started with 18 statements and remained with the same number after the rounds. The social
dimension, which began with 9 assertions, was expanded to 12 validated assertions. The corporate
governance dimension started with 7 assertions and ended with 15 validated assertions for the
research instrument.

The approach discussed in this section and its theoretical basis are detailed in Table 9.

Table 9. Block of ESG practices.

Block and approach Theoretical basis

Block 07 - ESG practices: the questions and
assertions in this block deal with
environmental, social and corporate
governance (ESG) practices, with the aim of
identifying how these are carried out by
poultry farmers when carrying out poultry
activities and managing the farm. This
section has been classified into three
segments of ESG, in order to observe and
understand how the poultry farmer works
in each one:

e In the environmental segment,
environmental practices are
addressed, mainly referring to the
management of waste generated in
production, the emission of
polluting gases, water and air
pollution, the use of clean and [14,64,69,70,71,72,73,74,81]

renewable energies, environmental

preservation, among others.

e The social segment seeks to identify

the implementation of practices

aimed at social responsibility and

the impact of the property's actions

on its employees and the local

community, as well as working on

issues of labor rights, safety at work,

adequate wages, among other

topics.

e In the corporate governance

segment, practices related to

accountability to the family group

(which works and/or manages the

property),  remuneration  and

distribution of results for the
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participation of family members in
the activity, adoption of ethical
conduct in the management of the
herd, use of sustainability
indicators, day-to-day monitoring
of the activities carried out on the
property, assessment of the
environmental impacts resulting
from  poultry farming and

compliance in the payment of taxes.

The final instrument, with all 34 questions and 197 validated assertions, can be accessed at the
following link: https://abre.ai/kV5M.

4. Proposed Theoretical Model and Discussion of Assumptions

In view of the results presented and the theoretical review carried out, it was observed that
various aspects of management controls, integrated risk management, innovation and ESG practices
have some relationship or influence on each other. The management and development of poultry
production activities highlight the need to adopt more efficient tools and methods to control
production processes [15]. Thus, in a competitive scenario, market transformations are increasingly
recurrent, making it relevant to use a management control system that provides practical and quality
information to organize and plan risk management strategies present in the production stages that
can generate impacts on the environmental, social, economic-financial and governance segments
[10,13,14,16,38,82-85]. In this sense, previous studies have already shown the influence of
management controls on risk management and environmental, social and governance practices,
making this a promising relationship for research related to these themes.

In the same vein, it should be noted that, with the evolution of the poultry sector, many
consequences have arisen, mainly focused on the impacts of production. According to [38], the
growth of the poultry chain has given rise to various types of risks, such as environmental, biological,
financial, innovation, legalization, market and operational risks, among others, affecting natural
resources, human health, economic development and the evolution of the poultry chain, increasing
concerns about the dimensions of ESG. In view of this, [86] point out that proper control and
management of the risks that impact the environmental, social and governance dimensions can result
in competitive advantage and profitability in the market, reflected in the other links in the production
chain.

In this sense, innovation emerges as a facilitator of this relationship. Innovation practices are
relevant to the growth of the poultry sector in the market, promoting improvements in its production
performance, which can achieve efficiency and large-scale production capacity [40].

Therefore, summarizing these aspects, the performance of production activities lacks
management tools capable of controlling and managing production activities, identifying and
mitigating the risks that may influence ESG practices, thus, in order to achieve the desired efficiency,
it becomes important to implement innovation practices as support instruments to increase
competitiveness and achieve the economic-sustainable development of the chain as a whole [10,13-
16,21,81]. Innovation is a strategy for improving process management in a wide range of
organizations.

In this context, the broiler chain has been the subject of a number of studies related to
management controls, risk management, innovation and ESG, but research in these areas specifically
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focused on the poultry sector, one of the main parties in the evolution of this chain, is scarce in the
national and international literature.

In view of this, the results from the construction of the research tool (https://abre.ai/kV5M) seek
to promote insights for studies aimed at the joint influence of the relationship between management
controls, integrated risk management, innovation practices and ESG practices on poultry farms.
Based on this, 9 assumptions were identified that indicate avenues for future research, as presented
in the theoretical model in Figure 1, which can be carried out using the instrument developed in this
research.

MANAGEMENT
CONTROLS

Assumption 7]

% ESG PRACTICES

v Assumption 6

Assumption 9 INNOVATION
* Wiashaossi shuniuibidbudii—.

Assumption 1

INTEGRATED RISK
MANAGEMENT

Figure 1. Theoretical model developed from the results of constructing the research instrument. Legend: blue
arrows = direct relationships between the variables of management controls, integrated risk management and
ESG practices; green arrows = direct relationships between the innovation variable and the other variables;

purple arrows = innovation variable as a moderator of the relationships between two variables.

Assumption 1: Management controls can positively influence integrated risk management.
The literature on the subject has shown some gaps with regard to the lack of more adequate controls
within production [15] with a focus on the poultry link, highlighting only management accounting
practices, with a focus on financial controls [22] of the property, as well as the lack of research related
to the risks present in the management of the activity that the producer performs [14]. In this way,
using production-oriented management controls tends to allow better control of the usual and
potential risks present in the management of the activity, as well as providing adequate mitigation
through risk control and prevention strategies, which can generate more efficient results for the
poultry farmer.

Assumption 2: Integrated risk management can positively influence ESG practices. With
adequate controls that can act efficiently in managing the risks of the activity, there is also the
possibility of directly minimizing the impacts caused in the environmental, social and governance
spheres on farms. Thus, with the risks of poultry farming identified and controlled, it is also possible
to provide better ESG indicators, which can be reflected in better production practices [16,66] and in
the management of the property, through action strategies aimed at promoting environmental
preservation [75-77], contain the effects caused by climate change [63], insert actions aimed at
benefiting the community and workers on the farm [14], offer adequate working conditions and
safety [21,76,77], as well as helping to adopt ethical practices and transparency [77] in the
management of the poultry farmer's business.

Assumption 3: Management controls can positively influence ESG practices. Management
controls help to manage ESG practices through control tools capable of minimizing some of the day-
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to-day impacts on poultry farms. An example of this is the study by [75] applied to rural producers
in Campo Novo (RS), in which 100% of the properties in the region were successful in their ESG
indicators by adopting a management control to monitor the natural resources (water, soil, solar
energy, wood, plantations, etc.) consumed. In this way, with the aim of improving environmental,
social and governance indices, implementing management tools aimed at production, economic-
financial and human capital activities, among others, can generate more efficient results that promote
control and management of appropriate ESG actions for poultry farmers.

Assumption 4: Innovation can positively influence management controls. With the use of
management control systems developed for the control and coordination of operations in the
property's production flow, it is necessary to increase innovation practices in the management
process, in order to measure the performance of the activities present in the production process.
Innovation faces several stages that require different controls in its process as a whole, so innovation
is fundamental in measuring its influence on the environment in which it operates [87]. In this
context, the adherence to innovation practices used as strategy and competitiveness tools can be of
great importance if combined with the use of management controls capable of stimulating the
innovation process and having a positive effect on economic and financial performance [17]. In this
way, the influence of innovation on management controls in poultry farms can provide the use of
technical, managerial and innovative tools, which can result in cost reduction or optimization, higher
quality in the handling and production stages, greater adherence to technological improvements and
effective control of production processes in the poultry house.

Assumption 5: Innovation can positively influence integrated risk management. Various
factors of uncertainty make poultry farming a risky activity [14]. Sources of risk such as climate
change, waste generated in production, the emergence of pests, contamination, accidents at work,
among others, are easily identified on farms [13,14,16]. For some risks, there are efficient means of
mitigation available on the market or from the government [88]. However, for other types of risk it is
necessary to adhere to more effective methods of control and management, especially when the
producer becomes the most affected by the risks [14]. In this sense, the creation of risk management
tools to measure the levels of impact present in the activity [13,14,16,81], can significantly improve
production processes in the poultry house. Implementing innovation practices in these processes
means implementing competitiveness tools capable of positively influencing the economic and
financial development of the farm [18]. Thus, by implementing innovative methods in production
processes, there is the possibility of using technological tools to identify and mitigate the most
complex and multifaceted risks that exist during the rearing and management of broilers housed in
the poultry house.

Assumption 6: Innovation can positively influence ESG practices. Innovation is a factor with
a major impact that directly influences the flow of production, benefiting producers in their activities
[18]. Innovation practices directed at poultry farms increase productivity rates, bringing better feed
conversion indicators, genetic improvements, automation of poultry houses through the technology
employed, as well as ensuring process optimization [14]. Therefore, promoting innovation in the
poultry sector has become necessary, effective and profitable [43]. Furthermore, since innovation is
an element of great economic growth and long-term survival, promoting innovative practices
combined with sustainable development policies in poultry farming has become essential, as it tends
to increase the ability to deal with different factors linked to the environmental, social and corporate
governance dimensions [14,43,60,89,90]. In view of this, it is possible to cite the possibility of a
relationship between innovation practices and ESG practices, in this way, innovation can contribute
by providing support in measuring, mitigating and managing the environmental, social and
governance impacts generated by the execution of poultry production activities on the property, with
the aim of making the poultry farmer's work more sustainable and better developed economically,
through systems aimed at controlling the production flow.

Based on this, considering that innovation is a stimulus to develop the market and make it more
competitive, generating employment, income and economic and financial progress [91], it can be seen
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that the relationships between the management controls, integrated risk management and ESG
variables are also influenced by the innovation variable, which acts as a facilitator of these
relationships, i.e. a variable that influences the strength of the relationships between the other
variables. The literature suggests that innovation can be a moderating variable in these relationships,
but does not specify how this connection occurs. Therefore, based on the literature researched, the
results found and the instrument constructed in this study, assumptions 7, 8 and 9 are presented.

Assumption 7: Innovation can positively influence the relationship between management
controls and ESG practices. With the growth of the poultry sector, there has also been an increase in
concern about the environmental indicator due to the large amount of solid waste generated from
production management in the poultry house to slaughter in the agro-industry, and care and concern
about social and governance indicators has also grown. Therefore, in order to make the production
chain and its respective links more sustainable, it is essential to adopt management control
mechanisms that act efficiently in managing the impacts caused in the environmental, social and
corporate governance spheres [10-12,38]. In the same vein, the implementation of management
controls focused on the poultry industry provides more effective decision-making [36] and enables
poultry farmers to use management tools to help implement better ESG practices [38]. Innovation can
influence this relationship, providing strategic and sustainable benefits for the farm's business.
Therefore, with innovation acting on the strength of management control in ESG practices, there is
the possibility of implementing modern and efficient control techniques, capable of more adequately
measuring and managing the impacts on environmental, social and corporate governance indicators,
making the management of the property more transparent and sustainable.

Assumption 8: Innovation can positively influence the relationship between integrated risk
management and ESG practices. Managing the risks present in poultry farming is of great
importance if production processes are to be successful [13,14,16]. In this way, having management
that is active in identifying and mitigating potential and habitual risks directly influences the impacts
of ESG [16,66]. In this sense, innovation can be a moderating variable in this relationship, i.e.
innovation can influence the strength of integrated risk management in ESG practices, making it
possible to implement innovative processes that quickly and competently map impact risks in the
environmental, social and governance segments, and can also contribute to the formulation of more
precise and influential strategies for mitigating, reducing or eliminating risks in poultry farming.

Assumption 9: Innovation can positively influence the relationship between management
controls and integrated risk management. The performance of poultry production activities carried
out by poultry farmers demonstrates the need to use more efficient control tools within production
[15], capable of identifying and mitigating the risks of the activity [13,14,16]. Thus, it is suggested that
innovation is the element that can influence the strength of management control in integrated risk
management, i.e. there is the possibility of having better management tools for controlling the
impacts of risks through better innovation practices. Adhering to innovative methods and processes
with greater agility to identify potential and habitual risks, as well as reducing or eliminating them,
enables a supposed competitive advantage and optimization of the poultry production flow.

In light of the above, it can be seen that assumptions 7, 8 and 9 suggest that innovation can be a
powerful variable with a major influence on the relationships between the other variables. Following
these assumptions from the literature, there is the possibility of having better risk control and
management tools with better innovation practices. In addition, there is the possibility of effectively
mapping, mitigating, reducing or eliminating the risks present in poultry handling and production,
which can directly impact on ESG indicators, if innovative processes are implemented in this flow. It
can also be assumed that in order to control the direct impacts on the environmental, social and
governance spheres, innovation practices are needed to boost ESG indices and continuously improve
the processes involved in poultry production.

In this context, innovation is an area that is very present in poultry production activities. The
process of innovation, when assessed from the context of a production chain, needs to take into
account the valorization of endogenous knowledge and the acquisition of exogenous knowledge
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present in the other links in the chain. In this sense, the creation of knowledge leads to constant
innovation, not only by digesting information with the intention of solving existing problems and
surviving in an environment full of changes, but also by generating new knowledge and information
with the aim of solving both problems and reformulating solutions [92-95].

5. Conclusions

The aim of the study was to develop an instrument for jointly evaluating the use of management
controls, integrated risk management, innovation practices, as well as environmental, social and
corporate governance practices on poultry farms. In order to achieve the objective, it was necessary
to carry out a literature review to deepen the existing theoretical base, with a focus on identifying the
types of management controls applicable to poultry farms, describing the main risks to be controlled
on poultry farms, reporting on innovation practices related to poultry farms and defining the
environmental, social and corporate governance practices relevant to poultry farms.

Based on this, an initial research tool was developed based on the literature researched, with the
aim of covering the four elements studied in this article, since, although there are studies that have
studied one element or another, no relationships were found between all of them together, in addition
to the fact that there are no studies in the national and international literature in this format aimed at
the poultry industry, making it a research gap.

In this way, a questionnaire developed using the Delphi Technique (in two rounds) was applied
online to 15 experts to evaluate, finalize and validate the research in question. After the two rounds
of constructing and validating the research instrument, the questionnaire ended up with 07 blocks
(the first three being introductory, in order to get to know the poultry farmer's profile and the main
characteristics of the activities he carries out on the property: Block 1 - Profile of the rural business
owner, Block 2 - Information on the property and identification of the poultry activity and Block 3 -
Family succession on the rural property; and the last four focused on the areas of concentration
addressed in this article: Block 04 - Management controls, Block 5 - Integrated risk management,
Block 6 - Innovation practices and Block 7 - ESG practices), 34 questions and a total of 197 assertions
(20 for the management controls block, 101 for the integrated risk management block, 31 for the
innovation practices block and 45 for the ESG practices block).

Subsequently, based on the opinion of the professionals combined with the existing theory and
the validation of the research instrument, a theoretical model was proposed which presents the
possible relationships between the four elements studied. The model shows that management
controls can positively influence integrated risk management and, individually, both can positively
influence ESG practices. It also identified the possibility that innovation can positively (and
individually) influence management controls, integrated risk management and ESG practices. In
addition, the model suggests that the relationships between the variables management controls,
integrated risk management and ESG are also influenced by the variable innovation, which acts as a
facilitator of these relationships, i.e. a variable that influences the strength of the relationships
between the other variables. It should be noted that the application of innovative processes can result
in the adoption of more modern and effective control tools, help to map and mitigate certain risks
and improve ESG practices, generating greater benefits for the property in a more optimized and
efficient way.

Overall, the study offers a theoretical contribution by discussing the four elements together:
management controls, integrated risk management, innovation practices and environmental, social
and corporate governance practices, with a specific focus on the poultry industry. Thus, the research
contextualizes the importance of providing support for the implementation of risk management and
mitigation controls, as well as the adoption of innovative practices and indicators for measuring ESG
practices in poultry activities carried out on farms.

In this way, by proposing a theoretical model that points the way for research into the joint
influence of the use of the four elements studied in this article, as well as surveying the main aspects
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of these possible relationships, the study aims to provide support for efficient management of the
chain as a whole and especially of one of the key links in this process, the poultry farmer.

Despite the results indicated in this study, the research has some limitations. As the focus of this
work is to present the development of the instrument for data collection, it was not possible to present
the results of the application of the instrument, collected in another study. It is worth highlighting
the large number of statements that make up the final instrument, which we recommend should be
applied face-to-face with poultry farmers, since not everyone has access to digital technologies to
answer the instrument properly.

As a suggestion for future research, it is recommended that the instrument developed in this
study be applied to poultry producers in different poultry chain contexts and in different regions,
both in Brazil and in other countries, as this could generate valuable contributions to the literature
on the subject. Knowing the reality in other regions can make a huge contribution to the sustainability
of the poultry chain, especially for the poultry producer link. It should also be pointed out that the
characteristics of poultry farmers differ in different regions, since in some there are predominantly
small and medium-sized producers, while in others the reality is different, including large estates.
Therefore, in addition to the joint analysis of the elements indicated here, great progress can be made
in understanding these elements in different organizational contexts.
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