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PRODUCTIVE DYNAMIC CAPABILITY, 
ENVIRONMENTAL UNCERTAINTY, AND 
ORGANIZATIONAL PERFORMANCE: AN 
ANALYSIS OF MICRO AND SMALL-SIZED 

AGROINDUSTRIES IN SOUTHERN BRAZIL

ABSTRACT

Purpose: The purpose of this research was to correlate the constructs of productive dynamic capability and 
organizational performance mediated by environmental uncertainty in micro and small agroindustries of Bra-
zilian states such as the Rio Grande do Sul, Santa Catarina, and Paraná.
Methodology: In order to reach the expected aim, quantitative research using the survey technique was devel-
oped. The sample that was used consisting of 138 small and micro-sized of southern Brazilian agroindustries. 
It was performed confirmatory factor analysis and structural equation modeling for the data analysis. In order 
to analyze the mediation, the two dimensions of environmental uncertainty, complexity, and dynamism were 
analyzed each one isolated. 
Findings: The outcomes show a positive correlation between productive dynamic capability and performance 
in rural agroindustries. The mediation of both complexity and dynamism presented a positive statistical signif-
icance, that is the environmental uncertainty mediated the relationship. This study suggests that the agroin-
dustries productive dynamic capability contributes to its performance, and the perception of environmental 
uncertainty influences this relation.
Originality/Value: The study contributes to the dynamic capabilities’ theory, advancing and providing new 
empirical evidence to the investigations on dynamic capabilities, specifically on productive dynamic capability, 
when relating the performance construct in micro and small agroindustries. It also contributes to the environ-
mental uncertainty field through its mediating effect on the relation between productive dynamic capability 
and organizational performance.  
Keywords: Productive dynamic capability; Environmental uncertainty; Organizational performance; Micro and 
small-sized agroindustries; Agribusiness.
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RESUMO

Objetivo: O objetivo da pesquisa foi correlacionar os construtos de capacidade dinâmica produtiva e desem-
penho organizacional mediados pela incerteza ambiental em micro e pequenas agroindústrias de estados 
brasileiros como Rio Grande do Sul, Santa Catarina e Paraná. 
Metodologia: Para alcançar o objetivo foi desenvolvida uma pesquisa quantitativa, com o uso da técnica sur-
vey. A amostra é composta por 138 agroindústrias de micro e pequeno porte da região sul do Brasil. Para a 
análise de dados foram realizadas a análise fatorial confirmatória e modelagem de equação estrutural. Para a 
análise da mediação, analisou-se as duas dimensões da incerteza ambiental separadamente, complexidade e 
dinamismo. 
Resultados: Os resultados apresentam correlação positiva entre a capacidade dinâmica produtiva e o desem-
penho nas agroindústrias rurais. A mediação tanto da complexidade, quanto do dinamismo apresentaram sig-
nificância positiva, ou seja, a incerteza ambiental é mediadora na relação. A pesquisa sugere que a capacidade 
dinâmica produtiva das agroindústrias contribui para o seu desempenho, e a percepção da incerteza ambiental 
influencia nesta relação.
Originalidade/Valor: A pesquisa contribui com a teoria das capacidades dinâmicas, avançando e fornecendo 
novas evidências empíricas às pesquisas sobre as capacidades dinâmicas, mais precisamente a capacidade 
dinâmica produtiva, ao relacionar o construto com o desempenho, em micro e pequenas agroindústrias. As-
sim como contribui para o campo da incerteza ambiental, ao verificar seu efeito mediador na relação entre a 
capacidade dinâmica produtiva e o desempenho organizacional. 
Palavras-chave: Capacidade dinâmica produtiva; Incerteza ambiental; Desempenho organizacional; Agroin-
dústria de micro e pequeno porte; Agronegócio.

1 INTRODUCTION

Some organizations stand out from others, even in similar backgrounds. The understanding 
of how these organizations obtain such a competitive advantage is a motivating subject of research 
in the field of strategy. In order to explain this difference, the Resource-Based View theory (RBV) 
highlights the generation of competitive advantage through the strategic use of the organization’s 
internal resources (Barney, 1991). The theory in dynamic capabilities arises as an evolution of the 
RBV when inserting the organizational environment in its analysis, therefore, it seeks to explain the 
competitive advantage in turbulent environments (Barreto, 2010). 

Productive dynamic capability is one of the specific capabilities that arose from the general 
theory of dynamic capabilities, through the study by D’Avila and Silveira-Martins (2017). Its purpose 
is the search for knowledge of internal skills that are linked to production. Thus, the organization can 
anticipate the adaptations of the productive processes, and consequently, drive advantage over the 
market. The validation of a research tool on productive dynamic capability, developed and validated 
by D’Avila and Silveira-Martins (2017), opens a gap in the literature for the propagation of studies 
that address the theme.

Until that moment the study in productive dynamic capability was carried out only by D’Avi-
la and Silveira-Martins (2017), which was based on the theory of dynamic capabilities realized the 
need for a construct that explains the competitive advantage linked to the productive chain of indus-
tries. The study was performed with breweries in the states Brazilians of Rio Grande do Sul, Paraná, 
São Paulo, Minas Gerais, and Bahia. With this, there is a gap to analyze the dynamic productive ca-
pability in other industrial backgrounds and also possible relationships with other constructs.

However, it is necessary to extend beyond investigating in isolation the dynamic capabil-
ities, it is necessary to analyze the relationship with the external environment of the organization 
and with the organizational performance. Therefore, studies on the relationship between produc-
tive dynamic capability and organizational performance, and with the mediation of environmen-
tal uncertainty support a better understanding of dynamic capabilities. Researches of this type are 
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necessary to clarify how a company adapts itself and how it stands out (Alves, Barbieux, Reichert, 
Tello-Gamarra, & Zawislak, 2017).

The agroindustry segment deals with difficulties and uncertainties that impact on its sur-
vival and performance. The agroindustries must constantly adapt to the laws of the sector, as well 
as the seasonality and perishability of their raw material (Fernandes, 2014). Some businesses are 
not getting riskier, but business environments are increasingly more uncertain, which is a challenge 
for managers, as it demands from them confrontation responses focused on these environments 
(Teece & Leih, 2016). For that reason, they are prone to develop their productive dynamic capability 
to maintain a propitious performance and competitive advantage over their competitors. Small and 
medium-sized enterprises play a key role in economic development (Roxas, Ashil, & Chadee, 2017). 
Additionally, the agroindustries support the job creation and income to the families of their region, 
and also the sustenance of family farmers (Foguesatto & Machado, 2017). This is evident in the an-
nouncement by the Advanced Studies Center in Applied Economics (CEPEA) (2018), of a growth in 
production and employment in the agro-industry sector since the second half of 2017.

Agribusiness is an important influencer of the Brazilian economy, agroindustries are re-
sponsible for part of this influence. Brazil had about 571,643 rural establishments with processing, 
23.3% of them were located in the Brazilian southern region, behind only the Northeast region with 
49% of establishments according to the Brazilian Institute of Geography and Statistics (IBGE) (2006). 
According to IBGE (2017) data, rural agroindustries in Brazil were responsible for the production 
of 152,694 liters of cane brandy, 27,760 tons of regional jams, and jellies. The states that make up 
Brazilian southern are the Rio Grande do Sul, Santa Catarina, and Paraná and it was responsible for 
the production of 96% of grape wine (108,675 l), 30% of canned vegetables (11,520t) and, by 26% of 
sausage production (9,467t), compared to national production according to IBGE (2017). 

Given the above, this research aims to verify the hypothesis that the productive dynamic 
capability of small and micro-sized agroindustries has a positive effect on their performance and, 
when this association is mediated by the factors of environmental uncertainty - complexity and dy-
namism - there will be interference in correlation. 

This research is based on the recommendations of Fischer, Gebauer, Gregory, Ren and 
Fleisch (2010), Silveira-Martins (2012), Freitas and Salermo (2018), on the need for discoveries about 
dynamic capabilities, for better understanding. Such as new evidence on the relationship between 
dynamic capability and performance (Takahashi, Bulgacov, & Giacomini, 2017). On the need for stud-
ies involving environmental influences in organizational analysis (Aragón-Correa & Sharma, 2003; 
Escobar, 2012; Shoham, Asseraf, Lev, & Fiegenbaum, 2017). And about the opportunity to develop 
studies on the productive dynamic capability and its relationship with other constructs, to support 
in the theoretical and managing advance of this newer theory, until that moment used only in the 
study that developed it.

2 LITERATURE REVIEW

2.1 Productive Dynamic Capability

The dynamic capabilities theory arise from the gap left in the RBV theory, moves forward 
by considering the organizational environment in the achievement of competitive advantage in-
serting robustness to empirical research in the last decades (Eisenhardt & Martin, 2000; Wang & 
Ahmed, 2007; Ambrosini & Bowman, 2009). The common definition used for dynamic capabilities 
were made by Teece, Pisano, and Shuen (1997), seen as the company’s ability to integrate, construct, 
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and reconfigure its internal and external competencies in changeful environments in order to drive 
competitive advantage. It deals with “doing the right things”, it enables the company to perform its 
activities to manufacture high demand products. (Teece & Leih, 2016, p. 7).

Such capabilities can still be considered as the results of the sum of other company-spe-
cific capabilities and their routines (Eisenhardt & Martin, 2000; Andreeva & Chaika, 2006; Wang & 
Ahmed, 2007; Freitas & Salermo, 2018). The efficiency of organizations will depend on how they are 
able to combine their different capabilities (Alves et al., 2017). Based on the studies on dynamic ca-
pabilities, D’Avila and Silveira-Martins (2017) validated a measurement scale for productive dynamic 
capability, with that, a new specific dynamic capability emerges in the literature. 

The authors D’Avila and Silveira-Martins (2017), carried out their research with microbrew-
eries in several regions of Brazil, where they identified eight variables of productive capabilities: (a) 
use of automated equipment for production; (b) use of technological equipment for production; 
(c) skilled labor for production; (e) product diversity; (f) distribution; (g) optimized production; (h) 
control in the production process; (i) does not lose quality in any of the productive processes. The 
productive dynamic capability is defined by D’Avila and Silveira-Martins (2017, p. 04), as the “set of 
all internal capabilities of the organization linked to the productive system, from its beginning to the 
end, and the management of their forces is concise in response to environmental uncertainty”. 

Among the variables that are part of this capability is the automation of production, the 
use of technological equipment for production, skilled labor, which result in optimized production, 
guaranteeing the quality of the products (Fleury, 1989), it comes from the component that guaran-
tees not to lose the quality in any production process. 

The product diversity may be able to generate better economic performance for the com-
pany (Grant & Jammine, 1988). The distribution channels of this production must meet the customer 
demands, delivering the products or services with excellence, in the right place and at the right time 
(Costa & Almeida, 2007), to meet customer demands may positively impacting their brand and loy-
alty (Yoo, Donthu & Lee, 2000).

Process innovations linked to machinery and equipment refers to the application of new 
or improved production methods (Snyder, Witell, Gustafsson, Fombelle, & Kristensson, 2016). Such 
innovations influence the reduction of losses during the production cycle, higher productivity and, 
good usefulness, and good quality (Snyder et al., 2016).

The authors Mundim et al. (2002) report that in order to be effective and efficient in pro-
duction, it is essential to have a qualified and multifunctional team, interacting in all production pro-
cesses, developing products with the required specificities by the market. The availability of skilled 
labor may also increase the likelihood of the successful performance of innovative activities (Collins 
& Reutzel, 2017).

The process control of the production seeks to meet the production requirement’s to the 
maximum extent possible, with a flow of information sharing between departments, aiming to en-
sure a more efficient production (Bonney, 2000). Based on these eight variables, the construct pro-
ductive dynamic capability seeks to identify if the company is using its internal capabilities linked to 
the production to improve its strategies and consequently their performance.

2.2 Environmental Uncertainty

To remain visible and competitive, companies must continually adapt to the environment 
in which they are placed (Duncan, 1972). The perception of the environment is influenced by the 
background of the environmental organization’s uncertainty, which may affect its results (Dess & 
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Beard, 1984; Boyd & Fulk, 1996; Priem, Love & Shaffer, 2002; Gardelin, Rossetto & Verdinelli, 2013).
Environmental uncertainty is made up of the lack of information on environmental factors 

and the lack of predictability in consequence of a certain event (Duncan, 1972; Aldrich & Pfeffer, 
1976; Goll & Rosheed, 2005). According to Teece, Peteraf, and Leih (2016), the organization’s uncer-
tainty degree has increased as the economy becomes more advanced allowing the opening of new 
business opportunities anywhere. An uncertain environment does not provide the manager with the 
ability to predict future events, and neither the quantity nor features of potential impacts of these 
events, which are not always negative (Teece & Leih, 2016).

Uncertainty is a result of two factors, the dynamism and complexity of the environment 
(Duncan, 1972; Dess & Beard, 1984; Cannon & St. John, 2007). The dynamism of the environment 
is understood as the unpredictability and the swift elements change such as the customer needs, 
technology, suppliers, scope of work for competitors, among others (Dess & Beard, 1984; Carvalho 
& Rossetto, 2014; Kovach, Hora, Manikas, & Patel, 2015; Mikalef & Pateli, 2017; Neirotti & Raguseo, 
2017).

The complexity of the environment may be considered as the diversity of factors or infor-
mation that influence the decision-making processes (Duncan, 1972; Dess & Beard, 1984; Mikalef & 
Pateli, 2017). Increasing the number of these factors that occur in a certain context may increase the 
difficulty of managers to realize their impact on their company (Harrington & Kendall, 2007). 

2.3 Relationship between Hypotheses and Constructs

The dynamic capabilities facilitate organizations to outperform their competitors in the 
long-term (Wang & Ahmed, 2007; Silveira-Martins & Zonatto, 2015; Wang, Senaratne & Rafiq, 2015). 
The literature presents results of several specific dynamic capabilities relationship to performance 
(Wu, 2006; Qureshi, Aziz & Mian, 2017; Silveira, 2017).

Dynamic capabilities mediated the relations between knowledge management and organi-
zational performance, and strategic leadership and performance at Najmi, Kadir e Kadir (2018) stud-
ies.  The authors analyzed about 100 hospitals through structural equation analyses.

In the study carried by Hernández-Perlines, Moreno-Garcia, and Yáñez-Araque (2017), the 
absorptive dynamic capability moderated the relationship between performance and entrepreneur-
ial orientation. The absorptive dynamic capability performed a direct and significant relationship in 
the performance of 157 dairy farms in Spain, according to Bastanchury-López, De-Pablos-Heredero, 
Montes-Botella, Martín-Romo-Romero, and García (2020) study. 

The researchers Mikalef and Pateli (2017), in their study, found that the relationship be-
tween IT dynamic capabilities and organizational performance is mediated by organizational agility 
(market capitalization and operational adjustment agility). The significant relationship between mar-
keting dynamic capability and performance is found in the study by Qureshi, Aziz, and Mian (2017), 
conducted in 253 small and micro-sized new technology-based companies in Turkey, supporting the 
research that understanding of the relation of dynamic capabilities with firm performance. 

The dynamic capability was positively related to organizational performance, as shown in 
the studies led by Chen, Fung, and Yuen (2019), in a sample of 103 logistics companies from Hong 
Kong, and Ferreira, Coelho, and Moutinho (2018), that conducted it with 387 logistics companies 
from Portugal. The dynamic capability also has proven to be a source of competitive advantage, 
when analyzed in small businesses in Indonesia (Khouroh, Sudiro, Rahayu & Indrawati, 2019).

Through the reports of such specific dynamic capabilities related to performance, the pres-
ent research sought to verify the possible relationship between productive dynamic capability and 
the performance of agroindustries: 
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H1: There is a positive correlation between performance and productive dynamic capability 
in agroindustries in southern Brazil.

It is necessary to consider that environmental uncertainty can affect strategy formulation, 
interfering in the manager decision-making, who need to adopt measures to overcoming environ-
mental turbulence (Smart & Vertinsky, 1984), and this way influence on the performance of organ-
izations (Milliken, 1987; Lumpkin & Dess, 1996; Priem, Love & Shaffer, 2002; Gardelin, Rossetto & 
Verdinelli, 2013). 

The understanding of environmental uncertainty is the organization management’s re-
sponsibility (Silveira-Martins & Tavares, 2014), which can impact on adopted strategies (Aldrich & 
Pfeffer, 1976; Aragón-Correa & Sharma, 2003; Carvalho & Rossetto, 2014). Success in perception 
is necessary to ensure superior performance in organizations (Boyd & Fulk, 1996; Priem, Love & 
Shaffer, 2002; Silveira-Martins & Rossetto, 2018). Based on these ideas, Silveira (2017) has identified 
that the level of managers’ perception of environmental uncertainty is proportional to the level of 
performance of the organization. 

According to Schilke (2014), dynamic resources may be able to generate a competitive ad-
vantage for the organization, according to the current level of environmental dynamism. Thus, envi-
ronmental dynamism can increase the development, the importance, and use of dynamic capabili-
ties, encouraging the use of dynamic resources in these contexts (Barbero & Ramos; Chiang, 2017; 
Frank, Güttel & Kessler, 2017).

Highly dynamic markets can affect organizational performance, for example in the innova-
tion capability, efficiency, and flexibility of production (Wu, 2006). In their study Akgün, Keskin, and 
Byrne (2008) found out that the relationship between emotional ability and organizational perfor-
mance was influenced by environmental dynamism. As well as the managers perceive environmen-
tal complexity may reflect on firm performance (Boyd & Fulk, 1996). The two factors that make up 
environmental uncertainty were analyzed separately, dynamism, and complexity, in order to indi-
vidually identify their influences. According to the discussion presented here, it is sought to verify: 

H2a: Environmental complexity is a mediator in the relationship between productive dy-
namic capability and organizational performance in the agroindustries from the Brazilian southern 
region. 

H2b: Environmental dynamism is a mediator in the relationship between productive dy-
namic capability and organizational performance in the agroindustries from the Brazilian southern 
region.

3 METHOD

The research is defined as quantitative; it uses the survey technique and non-probabilistic 
convenience sample. The sample is composed of 138 micro-sized (131 agroindustries) and small-
sized (7 agroindustries) agroindustries from the states of Rio Grande do Sul (118 agroindustries), 
Santa Catarina (17 agroindustries), and Paraná (3 agroindustries). The sample size is under the stand-
ards reported by Hair, Black, Babin, Anderson and Tatham (2009). 

The southern region of Brazil, as well as the size of the agroindustries, was selected for 
the study due to its importance for the development in this region. For the classification regard-
ing the size of agroindustries, the classification recommended by SEBRAE (2013) was considered, 
micro-sized companies that have up to 19 employees and small companies that have 20 to 99 em-
ployees. Micro and small agroindustries arise as a way of increasing the income of rural families, 
and also as a way of adding value to products in nature, through agro industrialization (Foguesatto 
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& Machado, 2017).
The respondent was asked to indicate whether the agribusiness was considered as a rural 

family, or not. Over the sample’s totality, 112 agroindustries in the results were defined as rural fami-
ly, 2 small and 110 micros. According to IBGE (2017), rural agroindustries are those whose sale of the 
final product is made by the producer. These can be considered to family, with predominant family 
members labor, or non-family, where the hired labor predominates (Waquil et al., 2014).

The establishing year of the surveyed agroindustries ranges from 1925 to 2018. And they 
are producers of the following products: cookies, bread, regional jam, jelly, honey derivatives, cacha-
ça, beer, distilled drinks, canned vegetables, juices, wines, sausages, cheese, rapadura. The respond-
ents’ profiles consisted of 78 male and 60 female respondent managers. Regarding education, the 
majority of respondents, 43 managers, reported having completed high school, of these 2 of them 
also have completed technical courses, one of them in agriculture and the other one in agribusiness. 
Next, 35 respondents stand out to complete higher education. 

The data collection instrument of the productive dynamic capability construct is composed 
of the adaptation of an instrument developed by D’Avila and Silveira-Martins (2017). The instru-
ment validated by Carvalho and Rossetto (2014), already used by other researchers such as Müller 
(2016) and Silveira (2017), was used to measure the perception of environmental uncertainty. We 
used scales of 1 (minimum agreement/perception) to 6 (maximum agreement/perception) points 
for both constructs, where the interviewed should report about their agreement/perception regard-
ing the affirmative.

The organizational performance construct was measured by an adaptation of the instru-
ment proposed by Gupta and Govidarajan (1984), already validated with the adaptations by Muniz 
Filho (2011), Silveira-Martins (2012), Silveira-Martins, Rossetto, and Añaña (2014), Lizote and Verd-
inelli (2014; 2015), Müller (2016), Silveira (2017), Klinger (2018). Two parts make up the construct, 
one related to the importance of each item from the manager’s viewpoint, and the other one is re-
lated to the satisfaction of a given item with its agroindustry. The items were the same in both parts. 
Therefore, a scale of 1 (minor importance/satisfaction) to 6 (major importance/satisfaction). For the 
data analysis, these two values were multiplied, according to the equation proposed by Gupta and 
Govidarajan (1984). Table 1 shows the variables for each questionnaire construct.

A pre-test was performed with three professionals, before data collection to verify the 
questionnaire’s understanding. The questionnaire was applied after making the necessary adjust-
ments in the instrument of collection. The data collection was performed with agroindustries man-
agers in loco in agroindustries or at exhibitions totaling 96 questionnaires collected in this way, and 
via e-mail totaling 42 questionnaires collected, out of a total of 267 questionnaires sent via e-mail. 

Even though the instruments used have already been the subject of further research, it 
was we chosen to verify the internal consistency of the whole scale using Cronbach’s alpha meas-
urement. According to Hair, Anderson, Tatham and Black. (2007), this is the widest measurement, 
and the minimum value used to and accepted to validate the reliability should be >0.6, which was 
confirmed for all constructs of this research, certifying the scale’s adjustment.
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Table 1 - Constructs and variables questionnaire

Source: Self elaboration (2020), based on Gupta and Govidarajan (1984), Carvalho and Rossetto (2014) and D’Avila and 
Silveira-Martins (2017).

To perform the confirmatory factorial analysis, based on Hair et al. (2009) recommenda-
tions, the following adjustment items were used: Root Mean Square Error of Approximation (RM-
SEA≤0,100), Tucker-Lewis Index (TLI≥0,900), that precedes the Comparative Fit Index (CFI≥0,900). 
According to Hair et al. (2009), the expected values should not be considered absolute, they serve 
only as a horizon for the best model fit. 

Since the Chi-square test (x²) is sensitive to the sample size (Fan, Thompson & Wang, 1999; 
Hair, Anderson, Tatham, & Black, 2007), for those samples close to 100 it can cause imprecise out-
comes and underachievement in other validations (Hair et al., 2007). And that the MPlus® software 
was indicating that the x² values of the database could not be considered as absolute, it was decided 
not to perform the test. The Microsoft Excel 2010, software MPlus® version 7, and AMOS 16.0 were 
used for tabulation, statistical analysis, and graphical data construction respectively.

4 DATA ANALYSIS 

After the data collection, to certify that the collected data were not filled in randomly, the 
analysis of the variables was performed individually and grouped. Thus, an average of s=1.4985 was 
found, considered by the researchers as reflecting that the questionnaires were answered randomly.
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First, it was performed an individual factorial analysis of each model construct, to validate 
the theory applied in each construct (Hair, Black, Babin, Anderson, & Tatham, 2009), and lastly the 
factor confirmatory analysis to the complete model. The analysis of productive dynamic capability 
constructs revealed CFI (0.748) and TLI (0.647) with values outside the target standards (≥0.900), as 
well as the RMSEA (0.228) higher than expected (≤0,100). In order to test an optional model for the 
construct, to identify a model that best fits the research, simulations were carried out disregarding 
the variables PCD1 (0.687), PCD2 (0.530), PCD3 (0.440), PCD4 (0.584), PCD5 (0.653). 

In the optional model the coefficients of the variables were statistically significant, and 
also indicated an increasing to their loads, PCD6 (from 0.711 to 0.756, p-value=0.000<α=0.05), PCD7 
(from 0.726 to 0.848, p-value=0.000<α=0.05), PCD8 (from 0.635 to 0.711, p-value=0.000<α=0.05). 
As well as the CFI (1,000≥0,900), TLI (1,000≥0,900) and RMSEA (0,000≤0,100) whose indicators pre-
sented a good fit for the construct. Although the CFI and TLI rates of the optional model have max-
imum quality values, they still cannot be considered as transgressors (Hair et al. 2009). Thus, the 
optional model provides the best option for carrying out this research, since it presents RMSEA rates 
(0.000) in expected patterns (≤0,100). 

The confirmatory analysis of the environmental complexity construct revealed adequate 
indicators of CFI (1,000≥0,900), TLI (0.999≥0.900), and RMSEA (0.012≤0.100), but still, simulations 
were performed to test a model that best fits the research. For this reason, the coefficients of the 
variables were analyzed to reduce the variables of a lower coefficient (Hair et al., 2009), to test an 
optional model. 

To the optional model, the variable COM3 (0.475) was disregarded for presenting a facto-
rial load lower than the others variables, the optional model provided rates with better adjustment 
than the initial model CFI (1,000≥0,900), TLI (1,000≥0,900), and RMSEA (0.000≤0.10). The analysis 
showed that the considered variables behaved in a significant way in the optional model COM1 
(0,705, p-value= 0.000 <α = 0.05), COM2 (0.680, p-value= 0.000 <α = 0.05) and COM4 (0.631, p-val-
ue= 0.000 <α = 0.05). 

The coefficients of the indicators were analyzed, p-values, divergence, and error in order 
to identify possible abnormalities in variables that showed maximum adjustment, for this phenome-
non to have happened. No difference was identified in the literature, the optional model will be used 
for the environmental complexity construct since it presents a better adjustment.

The environmental dynamism constructs analysis shown a CFI indicator (0.916≥0.900), but 
TLI (0.860) lower than expected (≥0,900), also, the RMSEA rates (0.153) was higher than expected 
(≤0,100). Therefore, the analysis of the coefficient of each one variable that makes up the dynamism 
construct was carried out with the purpose of performing simulations to the construction of an op-
tional model that best fits the research. 

When disregarding the variables DIN2 (0.541) and DIN6 (0.643), with lower coefficients it 
was noticed that in the absence of them the optional model provides better results. The optional 
model provides the variables DIN1 (0,444, p-value= 0.000 <α = 0.05), DIN3 (0.572, p-value= 0.000 <α 
= 0.05), DIN4 (0.729, p-value= 0.000 <α = 0.05) and DIN5 (0.694, p-value= 0.000 <α = 0.05), statistical-
ly significant. The optional model provides reliable indicators CFI (0.992≥0.900), TLI (0.975≥0.900), 
as well as RMSEA (0.071≤0.100). The optional model will be used for this reason to explain the envi-
ronmental dynamism in the research. 

The organizational performance constructs provided satisfactory results, with CFI indica-
tors (0.940≥0.900), TLI (0.900≥0.900), and RMSEA (0.073≤0.100) fixed, so it was decided not to carry 
out simulations to this construct.

The general analysis of the model was used the optional models to the constructs pro-
ductive dynamic capability and environmental uncertainty, and to the organizational performance 
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construct the model initially proposed. The indices found in the general model initially proposed 
are under the desired values. As CFI (0.927≥0.900), TLI (0.912≥0.900), and RMSEA (0.084≤0.10), the 
overall model was considered reliable and adjusted for the research. Figure 1 presents the general 
model, with loads of each variable, used in this research.

Figure 1 - General research model

Source: Self elaboration (2020).

The general model is considered fit to the research, being used to the hypotheses tests and 
correlation of the constructs.

4.1 Analysis of hypothesis testing

The hypothesis test is used to discuss the outcomes because empirical evidence also re-
quires theoretical validation for the model measured (Hair et al., 2009). Table 2 has the purpose of 
presenting the results of hypotheses, with their coefficient, significance, and association level.

Table 2 - Hypothesis test

Source: Self elaboration (2020).
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From the analysis, it was possible to confirm H1, in other words, there is a positive and 
significant correlation (0.375) between the productive dynamic capability and the agroindustries 
surveyed performance (p-value= 0.000 <α = 0.05).

Barney (1991), points out in family businesses the participation in management is a unique 
resource, thus, generating competitive advantage. Such a statement is relevant because 81% of the 
sample is made up of family agroindustries. To the competitive advantage to occur, the organization 
needs to develop new capabilities and use existing capabilities while maintaining synergy between 
them (Teece, Pisano & Shuen, 1997).

In Desarbo, Benedetto, Song and Sinha (2005) perspectives, one way of guaranteeing or-
ganizational performance in uncertain environments is to use all dimensions of the strategy capacity. 
Among them, according to the authors, the technological capability related to the efficient produc-
tion process, cost reduction, development of new products; the management capability related to 
the logistics systems, and quality control. These dimensions and variables correspond to the produc-
tive dynamic capability variables. 

This result support other results from research carried with other types of specific dynam-
ic capabilities and performance. The research carried out in Escobar’s thesis (2012), for example, 
where the author identified positive results to the relationship between dynamic absorption ca-
pability and dynamic innovation capability with performance. In other words, how bigger acquired 
knowledge, and organizational innovation, how bigger the performance tends to be. 

In this study, how bigger the organization’s dynamic capability to acquire and reconfigure 
its resources and skills related to production such as product diversification, investment in distribu-
tion, quality in production, acquisition of automated and technological equipment, the performance 
tends to go along that proportion. Since efficiency in the production process reduces costs for the 
organization, and finally increases its competitiveness (Day, 1994).

The outcomes point out that agroindustries are capable of producing their products with 
their production capability, investing in diversity, quality, and technology to anticipate customer 
needs and innovate to maintain their differential. According to the authors Rojo, Stevenson, Montes 
and Perez-Arostegui (2018), companies can achieve higher levels of flexibility in the supply chain 
through specific dynamic capabilities. As is the case in this study which has identified that companies 
can achieve superior performance through productive dynamic capability.

On the other hand, the results of H1 contradicts the results of the authors Mikalef and 
Pateli (2017) in their study of 274 companies, where dynamic capabilities have an indirect effect on 
the organization’s performance. According to the authors, they contribute by reconfiguring the com-
panies’ market and operational capabilities and, therefore, they impact performance. 

Regarding environmental uncertainty, both dimensions were considered as mediators of 
the supposed relationship. Where H2a is confirmed, the environmental complexity mediates the re-
lationship between productive dynamic capability and performance (0.000), mediation is considered 
significant (p-value= 1,000> α = 0.05).

When the environments are considered lower uncertainty the information perceived by 
managers will be less likely to be noticed by competitors, thus the company guarantees a certain 
exclusivity for decision making (Boyd & Fulk, 1996). The authors Aragón-Correa and Sharma (2003), 
point out that the manager’s perception of the environmental uncertainty levels can stimulate the 
organization developing dynamic capabilities based on the strategies taken in relation to the ob-
tained perception.

The manager’s perception of environmental complexity can influence organizational per-
formance, as they may retreat as to investments and changes due to the number of information they 
find (Aragón-Correa & Sharma, 2003). In small companies, this capability should be sand out so that 
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the ventures remain active and growing. (Silveira-Martins & Rossetto, 2018).
Thus, Silveira-Martins and Tavares (2014) point out that the manager’s perception of the 

environment has a relationship between mercantile dynamic capability and performance. This influ-
ence is verified in this study, where complexity and dynamism mediated the relationship between 
productive dynamic capability and performance. 

As shown, H2b is confirmed, the environmental dynamism mediates the relationship be-
tween productive dynamic capability and performance (0.000), where it was found significant in the 
mediation (p-value= 1,000> α = 0.05).

Once the manager realizes the uncertainty of the environment, they use the reconfigu-
ration capability to take advantage of the new opportunities that arise with the uncertainty. This 
statement is lined with Teece’s (2007), that argues that dynamic capabilities are related to the organ-
ization’s ability to identify and shape opportunities and threats to maintain competitiveness. 

Following this line of thought, Barrales-Molina, Bustinza, and Gutiérrez-Gutiérrez (2012), 
in its research with 200 CEOs of Spanish companies, found that only organizations in which manag-
ers perceived the organizational environment as dynamic developed the dynamic capabilities. The 
theorists Silveira-Martins and Tavares (2014), and Silveira-Martins and Rossetto (2018), pointed that 
the organizations are inserted in an uncertain environment, which may affect in some way their 
performance, justifying the manager’s need to interpret the environment with the greatest possible 
success, to understand the experiences that the organization spent during its trajectory. 

The result of H2b corroborates with Schilke (2014), that says that dynamic capabilities have 
a lesser relationship to competitive advantage in environments with poor dynamism. In other words, 
when the dynamism is perceived by managers as poor, dynamic capabilities will not contribute to 
the performance of companies as expected, as they may deprive themselves of reconfiguring and 
creating new resources, being at a disadvantage related to the competitors.

The environment unpredictability ultimately may affect the foreseeability of production, 
concerning future demands of expected production patterns (Kovach et al. 2015). This way, man-
agers are exposed to the doubts caused by the environmental uncertainty and market requests, 
suffering failure risk in the production process. According to Wang (2016), when family businesses 
are inserted in turbulent environments, there will be a need for them to develop the capability to in-
terpret the environment to follow the changes. Dynamic environments increase the need to change 
the companies, mobilizing them to use their dynamic resources and to affect the need for change 
(Barbero et al., 2017).

The Wang (2016) studies, with family companies, found a positive relationship between en-
vironmental dynamism, innovation, and adaptive dynamic capabilities that corroborate with Rojo et 
al (2018) results, in a study carried out with 302 Spanish manufacturing companies using structural 
equation modeling. The authors Rojo et al. (2018) confirm that the greater the environment dyna-
mism, the greater will be the development of dynamic capabilities, such as the absorptive capability, 
and consequently, even greater the flexibility of the supply chain will be.

Environmental turbulence can impact firms, requiring organizations to be flexible to the 
changes that occur in their environment (Qureshi, Aziz & Mian, 2017). The way small businesses deal 
with the environmental impacts will depend on their adaptability and their dynamic capabilities, 
which is why companies perceive the environment in different ways (Battisti & Deakins, 2017). Thus, 
depending on the manager’s understanding of the dynamism level and environmental complexity, 
rural agro-industrial enterprises may go into decline or, at least, not be effectively opened.
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5 CONCLUSIONS

The current study has sought to verify the correlation between the productive dynamic 
capability and performance of the southern Brazil agroindustries, and the possible mediated of the 
environmental uncertainty. Aiming to meet the research goal, measurement models were analyzed 
for each of the constructs, to subsequently perform the modeling of structural equations, correlat-
ing the variables simultaneously. 

Optional measurement models were created to verify the best data fit, such models were 
considered feasible to hold and continue the research for the construct productive dynamic capa-
bility, and environmental uncertainty. Only the organizational performance construct presented the 
initial model with better statistical adjustments for the research sequence. 

It was possible to identify that the productive dynamic capability is associated with the 
agroindustries’ performance. Thus, the largest manager’s investment in productive dynamic capa-
bility - automatized equipment, technology, skilled labor, production process control, production 
process quality, investment in distribution, product diversification - will promote a positive organi-
zational performance. 

Still another result found in the research that reveals that the uncertainty caused by the 
environmental variables affects the relationship between the productive dynamic capability and the 
organizational agroindustries’ performance. Managers need to be aware of the changes that occur 
in the environment in which their organizations are inserted. 

The managers should realize in an anticipated way the threats and opportunities, as well 
as efficiently interpret information passed on by that this environment. The agroindustries’ per-
formance is subordinated to the productive dynamic capability level and is still dependent on the 
manager’s perception capability concerning the levels of environmental uncertainty available in the 
environment.

Agroindustries must be considered to be in highly turbulent and complex environments, 
due to factors such as the climate which directly affects its production, as well as economic factors, 
access to credit, financing, restriction of products’ distribution due to legislation that prevents of 
transporting their product to other states if they do not meet all the requirements. With the results 
found it can be pointed out that one of the ways that micro and small-sized agroindustries have to 
overcome the complexity and the environmental dynamism is to develop and reconfigure its produc-
tive dynamic capability promoting the competitive advantage in the sector. 

With the data analysis, it is possible to conclude on those variables that were excluded 
and also on those that followed after the confirmatory factorial analysis. In the case of the variables 
of the productive dynamic capability, excluded PCD1 (automated equipment), PCD2 (technological 
equipment), PCD3 (skilled labor), PCD4 (product diversity), and PCD5 (distribution). It can be as-
sumed that the questions are out of the reality of the sample, and due to this when not considered 
in the optional model it presented better adjustments given the model that was included them. A 
probable explanation is that 81% of the sample is made up of rural family agroindustries, and which 
have some distinctions from the other unfamiliar agroindustries, which may help to explain the final 
research model analyzed. 

This fact explains why PCD1 and PCD2 are excluded, as family agroindustries have cer-
tain difficulties for the acquisition of automated and technological equipment. Another factor that 
might have contributed to this result is the decision-maker’s insecurity about investing in this type of 
equipment, which can sometimes have a high cost that impacts the company’s cash flow.



Rev. Adm. UFSM, Santa Maria, v. 13, número 5, p. 1068-1072, 2020

- 1063 -

As for the exclusion of PCD3, the reason is supported by the fact that rural family agroin-
dustries only have family collaborators, and do not hire external employees. The PCD4 exclusion 
can be explained by considering that rural family agroindustries must be regulated and comply with 
norms and laws for marketing its products in other states and municipalities, which can, sometimes, 
hinder distribution. This issue is also related to the agroindustries’ market dispute with other food 
industries. 

Regarding the variables that followed the optional model, PCD6 (optimized production), 
PCD7 (control in the production process), PCD8 (not to lose quality), it can be noticed that the re-
searched agroindustries seek strategies to maintain quality in the production process and the final 
product. The process of control of the production helps companies to reduce production costs and 
avoid waste. It is possible to recognize the agroindustries’ investment in the quality of their prod-
ucts, in the maintenance of their differential, and the guarantee its competitive advantage. By con-
trolling their efforts, developing strategies, and developing their productive dynamic capability to 
achieve its aims.

As to the environmental uncertainty variables with the exclusion of COM3 (information 
dispersion) and DIN2 (competitors), it can be noticed that these agroindustries do not realize the 
competitors’ existence in its segments. A possible explanation would be the fact that the rural family 
agroindustries work with a small part of the market, where there is no market competition to the 
point of being noticed as a threat. Another explanation may be the fact that agroindustries have 
differentiated products, considered unique and with added value, such as the territorial identity and 
cultural aspects present in the product, distinguishing them from the others.

With the questions about environmental uncertainty, considered in the final model, it is 
possible to perceive the difficulty in obtaining information for the decision making of these agroin-
dustries. Respondents identified difficulty in predicting market evolution (COM1), changes in the 
segment (COM4), customer needs (DIN1), presenting the complex and dynamic environment that 
agroindustries are inserted. 

The variable partners and suppliers change (DIN3) can be explained by the poor production 
scale and due to this the difficulty highlighted by Fernandes (2004), in acquiring packaging in a small 
quantity. As in packaging, such difficulty includes other products used in production. Another envi-
ronmental uncertainty variable noticed by the respondents involves the change in the sector regu-
lation (DIN4), as explained by Fernandes (2014), agroindustries need to constantly adapt to the laws 
that regulate them, causing uncertainty at the moment of decision making. The researched process 
food agroindustries, which involves several regulations on good practices in manufacturing, process-
ing, in addition to sanitary and environmental licensing, which may undergo constant changes.

By these thoughts, it is possible to understand the context of the agroindustries surveyed in 
addition to the statistical analyzes singly. This occurs when identifying possible reasons for the exclu-
sion or maintenance of construct variables, which for certain reasons may be distant from the reality 
of the object being searched. Finally, it can be concluded that the productive dynamic capability is 
correlated to the performance of the micro-sized and small-sized agroindustries of southern Brazil, 
and the environmental uncertainty mediates this relationship.

This research contributes to the expansion and improvement of the studies regarding pro-
ductive dynamic capability, organizational performance, and environmental uncertainty, providing 
new results and advancing in the literature through the findings and discussion. As well as contrib-
uting to the management of rural agroindustries, it points that investment in productive dynamic 
capability, including distribution, product diversification, and quality favors superior performance, 
but environmental uncertainties.
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With the outcomes found, managers can initiate, or improve, the environment percep-
tion process in which the organization is inserted. It is suggested that the presence of a strategic 
environment analysis process will help improve and create new dynamic capabilities to improve 
performance. Through this study the agroindustries managers’ have empirical evidence of how the 
productive dynamic capability positively provides the organization performance, becoming funda-
mental for its companies.

5.1 Limitations and directions for future research

One of the limitations reported in the study concerns the sample, since only one limited 
region is analyzed, the results found in this study cannot be generalized. These results are supported 
by the existing literature and confirmed by statistical analyses, but they should be used only for the 
sample analyzed. Although this study has responded to its proposed objective, any suggestions for 
future research can be manifested. It is proposed to expand the study the analysis in other parts of 
Brazil, and even abroad, with the possibility of making cross-country comparisons. 

The theory about the productive dynamic capability still has discoveries to be made yet, 
for example, to verify the direct relationship with environmental factors. And still, analyze the mod-
eration of environmental factors concerning productive dynamic capability and performance. Also 
addressing environmental munificence in these relationships of association, mediation, and moder-
ation. 

Related to the research instrument on productive dynamic capability, analyze the possibil-
ity of exchange or changing the variable PCD3 (skilled labor), including the completion of training/
courses, to be included in different contexts, as in the case of family agroindustries, validating the 
questionnaire.

New researches seeking to observe the agroindustry size, whether familiar or unfamiliar, 
the produced product type, whether cooperated or not, whether owned by monoculture or polycul-
ture, to verify the possibilities of these factors influence the theoretical relationship proposed. Re-
search involving specific dynamic capabilities such as absorption will help to establish how the ideas 
and information dissemination occurs within micro and small-scale agroindustries. The mercantile 
dynamic capabilities to understand how this sector deals with the competency of the adequacy of 
customers and the market needs. 

Also, verifying the mediation of the entrepreneurial orientation in the relationship be-
tween productive dynamic capability and performance can help to understand if the dimensions of 
the orientation influence this relationship, as well as analyzing how the alliances’ formation in the 
agroindustries sectors provide in the dynamic capabilities, and the same one’s performance.
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