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Abstract: The paper analyzes the connection between technological knowledge and organizational
culture in small subsistence businesses (SSBs). It uses data from a proportional representative sample
of 980 surveys in the canton of La Mana (Cotopaxi, Ecuador) to test if culture conditions the different
components of technological knowledge in SSBs. This work verifies that the technological knowledge
is a source of short-term and long-term performance, which confirm for SSBs previous works in
intellectual capital. The study analyzes also the moderating effect of culture, verifying that culture
does not condition the connection between technological knowledge with the short-term performance.
It shows that culture is not a source of performance. However, when the research checks whether the
effect of the technological knowledge increases the long-term performance, the results indicate that
culture significantly limits this effect, suggesting that culture presents a certain opportunism, possibly
because in the SSBs, entrepreneurs do not pay any attention to developing knowledge resources.
The conclusions present some managerial and social implications to improve the functioning and
management of SSBs.
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1. Introduction

Small businesses are common in developing countries [1] because they provide a chance to
avoid poverty [2]. These small businesses are called subsistence small businesses (S5Bs). Usually,
governments are interested in these companies growing and entering a formal sector. Therefore,
they need to increase their competitiveness [3].

Innovation is critical to improving living standards and creating wealth [4], especially in developing
countries. Investment in the search for technological knowledge possibly increases the innovation of
small and medium-sized companies [5]. The technological knowledge of the companies contributes to
market expansion [6]. Small businesses in developing countries tend to have limited technological
knowledge [7]. Those that stand out for their technological capacity possibly have a better chance
of being competitive and, consequently, having better performance in the short and long term and
promoting the economic growth of the territory.

The organizational culture is an important factor for the growth of the company [8-10].
Small businesses present a community-based enterprise model [11]. This situation is more accentuated
in countries that usually have poor infrastructure [12]. As a consequence, the culture of the territory
influences the organizational culture and, consequently, the management of these companies [13].
Social capital includes local technological knowledge about the resources and clients of the territory [14].

Sustainability 2020, 12, 9694; doi:10.3390/su12229694 www.mdpi.com/journal/sustainability


http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
https://orcid.org/0000-0003-0888-2055
https://orcid.org/0000-0001-5598-8392
http://dx.doi.org/10.3390/su12229694
http://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/12/22/9694?type=check_update&version=2

Sustainability 2020, 12, 9694 20f 13

Usually, technological knowledge and organizational culture [15] can affect the performance of
companies. For Mannion et al. [16] and Shahzad et al. [17], culture has a positive impact on performance.
For other authors, the question is complex [18-20], and the evidence is not conclusive. SSBs operate
sometimes in informal markets and sectors [21,22], conditioning a culture and technology effect.
In addition, the culture possibly is related with technology. Culture and technological knowledge are
keys in SSBs [23].

The aim of this paper is to analyze the connection between culture and technology. Does culture
condition the different components of technological knowledge in these countries? How do cultural
factors interact with technological knowledge in SSBs? Understanding the relationship between culture
and technological knowledge in small businesses can allow SSBs to improve their capacities and
performance [24], and for families and countries to improve their income [25,26].

The rest of the paper is divided into four sections: the basic model for generating performance
from technological knowledge and culture; introducing the working hypotheses; the methodology
including a case study, which analyzes the questions addressed; and discussion and conclusions.

2. Theoretical Structure

Technology includes a systematic body of knowledge about how natural and artificial things and
artefacts function and interact [27]. Small businesses in Ecuador, similarly to other Latin American
countries, often work with constraints in technology and finance. Sometimes, the technology is
second-hand, with creative adjustments to adapt it. SSBs usually do not use new technological
knowledge because of the lack of networks to promote the dissemination of information [28]. SSBs use
machinery and equipment with technology that is basically imported [29]. R&D is almost non-existent
in these companies, and it is limited to the public sector with scarce resources. Innovation activities are
usually the result of imitation through sporadic, non-linear, and discontinuous processes [14].

These constraints limit the possibility for any technological diversification. The SSBs use the
same machines and the same technological knowledge to elaborate the same or similar products [28].
The human resources have a basic formation and are not specialized [12,30]. Consequently, the workers
and the entrepreneur learn in an empirical way with the experience.

Brito and Brito [31] suggest that business performance is manifested in profitability and
growth. The success of SSBs is to subsist. Consequently, the concept of success is distinct for
these entrepreneurs [2]. While these companies do not reach a level of income sufficient to exceed
the subsistence level, their performance interest is short term, clearly differentiating between short-
and long-term success. Consequently, for the study of performance factors in SSBs, it is usually
convenient to differentiate between the short-term and long-term performance. However, companies
that tend to perform well in the short term also tend to achieve better long-term results, since as
they consolidate their economic performance, they begin to move towards greater growth. Proper
management of technological resources facilitates their performance and optimizes processes and even
the performance of human resources; consequently, it increases production capacity, reduces costs,
and facilitates adaptation to the needs of customers, for better long-term company performance [32].

A positive fit between technology and company strategy can bring small businesses long-term
survival [33]. Technological knowledge allows the introduction of new information technologies.
Witschel et al. [34] mention that technological means have changed the organization and strategy of
the company by allowing the development and implementation of the strategy to stay competitive.

Hypothesis 1a (H1a). Technological knowledge generates better long-term performance in SSBs.

Organizations need to understand and satisfy the needs of their customers in order to perform
better than their competitors [35]. Technological knowledge helps to manage customers as an important
means of improving economic efficiency, maintaining customer loyalty, and differentiating from the
competition performance [32]. Consequently, these companies increase the sales and short-term
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performance. In addition, a positive fit between technology and company strategy can bring small
businesses profitability [33].

Hypothesis 1b (H1b). Technological knowledge generates better short-term performance in SSBs.

Culture and Technological Knowledge in SSBs of La Mand

The canton of La Mana is one of the seven cantons of the Province of Cotopaxi. It has a total
area of 66,258 hectares. The population, according to the last census carried out by the INEC (2010),
is 42,216 inhabitants, with a population increase of 10,101 inhabitants [36].

La Mand’s immense forests, gigantic plantations of banana, cassava, cocoa, tobacco, and coffee,
strategic geographical location, and gold wealth give it special characteristics that promote its
development and give it a leading role in the economy of its inhabitants. The most important products
are exportable and the mainstay of the canton’s economy, serving as the main engine of its economic
development. The canton is mainly characterized by having a significant number of small businesses,
many of which are the main income for many families. Most businesses are made up of family
members, with the father or mother being the owner and manager, who makes the business decisions.

The businesses are managed by the owner who fulfils the entire process, from product acquisition
to sale to the public. The characteristic of these businesses is the close relationship of trust that the
owner has with the regular customer, who trusts the quality and price of the products that the business
owner is offering. The constant effort to know your customer and their needs makes the company
obtain special products from suppliers with competitive prices. For this reason, knowing the needs of
customers, along with a greeting and friendly smile from the owner, are intrinsic characteristics of
these businesses.

In other markets, there are Non-governmental organizations (NGOs) and institutions that provide
credit to SSBs with acceptable interest rates, but these types of activities do not exist in La Man4, so they
are usually financed with credit cooperatives or in informal markets. Linton and Solomon [33] mention
the need for interaction between the qualities of small business managers and the skills in the use of
technology to generate competitive advantages in highly uncertain environments. Cultural factors are
an important part of change, as openness to new ideas allows an inclination to modernize business [34].

Organizational culture is the set of values, norms, and attitudes shared by the members of the
organization and accepted as a way of carrying out the work processes within the organization [8,37,38].
The organizational culture in the SSBs is closely related to the culture of the territory as the entrepreneurs
and workers are usually from that territory and are imbued with that culture [39].

Culture has an effect in entrepreneurship motivations [40]; it is relevant for location-based
businesses [41] and also for business performance [42]. Culture has been seen as increasingly important
because it affects the organization of the enterprise, including the working climate, the capacity for
innovation, and decision-making processes [16]. The culture of the territory is usually related to the
performance of the companies that develop their activity in that territory [14,41,43].

Culture and technology have difficulty integrating. Culture is based on past attitudes and
experiences, and technology is a break with the past and traditions, as it refers to adoption of technologies
of information and communication, like new software, hardware, networks, communication channels,
customer management relationships, and other tools that ease work conditions and enhance operations
and services in a company [44]. Other researchers have analyzed the relationship between culture
and technology [45—47] and have written that technology adoption depends on culture. It is clear that
companies with a culture flexible to changes are more innovative than others.

Culture can influence human resources’ behavior in a technology adoption process. On the other
hand, technological knowledge influences culture by pressing for innovation and motivating people to
change. Organizational culture can foster technology adoption. However, depending on the cultural
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components, it can avoid technology adoption. It is important to identify the cultural components and
characteristics that prevent technology adoption among small and medium-sized enterprises [48].

Culture is usually a source of competitive advantage [39,49-51]. The culture, present in the SSBs,
can condition this effect. In particular, these businesses can present a certain opportunism, due to their
need for economic results in the short term to survive.

In business relationships, opportunism is the search for personal interests through deception [52,53].
Opportunism has a wide variety of behaviors [54]. It can be described as the calculated cunning of
owners to mislead suppliers or consumers in some way in business relationships [54]. Likewise, it is
defined as a search for individual and universal interest in constant commercial relationships. Itincludes
avoiding homework, vitiating information, breaking promises, and not fulfilling obligations [52].
Therefore, opportunistic owners can be considered “weakly moral human beings and cannot be trusted
to obtain fixed rules of interaction” [54].

Crosno and Dahlstrom [55] indicate that opportunism negatively affects business results.
Furthermore, [56] refer to the fact that businesses avoid accurate information because in some
way it may affect the performance of the company. Subsistence businesses can act under opportunism,
due to their interest in getting quick profits, as long as they do not acquire an income of subsistence [57].

Latin American subsistence markets present two complementary models. On the one hand is a
bazaar-type model (the focus is not on the transaction but on personal relationships [21]), in which
SSBs are related to other businesses or subsistence customers; generally, suppliers or regular customers.
On the other hand, is a classic market model, based on transactions, with sporadic customers in which
a certain opportunism is usually manifested. In both cases, the existing culture in the SSBs can generate
better short-term results. In the first case, the common culture and the trust generated help to improve
customer loyalty, increasing sales and attracting new customers [58]. In the second case, opportunism,
with profitable income for the company, improves the results, although these clients can easily be lost.
However, as the relationships are sporadic, they do not harm the performance of the company in the
short term. This suggests a second hypothesis:

Hypothesis 2 (H2). The culture of subsistence businesses increases economic results.

In Ecuador, institutional trust [58] is low, which facilitates the introduction of opportunism. In that
case, the interaction between culture and technology can have an adverse effect on performance.
Yang et al. [59] mention that opportunism negatively affects commercial relationships, conditioning
the effect of technology, as opportunism limits customers” loyalty. The sensation of opportunism
in commercial transactions could slow down the effect of technology [60] with those involved in
the normal evolution of the business. Companies tend to evade obligations and responsibilities
acquired [54,56] in order to obtain short-term financial results. When customers participate only once
in transactions with an SSB, the effect of opportunism on technology may go undetected. However,
this customer may not be related to that company again, so in the long term, the effect through which
the technology generates a limitation in using technology does not show itself in better performance.
When customers are regular, the existence of opportunism eliminates the effect of customer loyalty that
was generated because of the technology system. Therefore, the following hypothesis is presented:

Hypothesis 3 (H3). Culture in subsistence businesses reduces the long-term effect of technology on
financial results.

Figure 1 summarizes the model and the hypotheses.
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Figure 1. Model and hypotheses.

3. Methodology

3.1. Population and Sample

The study analyzed subsistence businesses in the canton of La Man4, a region of Ecuador whose
characteristics are representative of other areas in Latin America. However, indigenous cultural aspects
could present differences that could possibly condition the extension of the results. According to
the database provided by the Internal Revenue Service (SRI), the canton of La Mana has 2325 active
commercial microenterprises [36]. A proportional representative sample of 980 surveys was designed,
with a sampling error of 2.45% and a confidence level of 95%, assuming a maximum variance where
p = q = 0.5. Nine surveys that had incomplete data were eliminated from the study, leaving 971 valid
observations. The survey was conducted by visiting entrepreneurs with a group of interviewers trained
and led by experts in the field. They clarified to the owner any concern or doubt that appeared regarding
the questionnaire. The survey was carried out during the months of November and December 2018.
Basic information about data is in Supplementary Materials.

3.2. Measures of the Variables

To evaluate the variables related to technology and culture, as shown in Table 1, a Likert scale
was used, valued from 1 (not agree) to 5 (strongly agree) based on the work of [61] following scales
used by [62] (Supplementary Materials). To evaluate the performance of companies, the research used
subjective data asking entrepreneurs about the growth of the indicated items, as shown in Table 1,
in the last two years following [63]. Size was introduced as a control variable, measured by an indicator
of job size, according to previous studies [64].

Table 1. Reliability measures.

Dillon—Goldsfein’s Alpha Ave Var HTMT *
Rho Reflective Tchnlg Cultur S_prfr
CULTURE 091 0.87 0.71
TECHNOLOGY 0.92 0.85 0.64 0.97
S_PERFORM 0.90 0.84 0.64 0.83 0.73
L_PERFORM 091 0.87 0.62 0.61 0.48 0.65

* Heterotrait-Monotrait Ratio of Correlations.



Sustainability 2020, 12, 9694 60f 13

3.3. Econometric Methods

Given that it seeks to establish relationships between structural variables, an estimation of systems
of structural equations by partial least squares (PLS) was used. This method performs a direct
estimation of structural relationships using least squares. In this way, the variance of all the dependent
variables is minimized, avoiding problems like the identification of parameters in the covariance
model. Furthermore, an assumption of normality of the variables is not required [65]. On the other
hand, the method that is based on the analysis of covariance [66] needs more demanding assumptions,
especially the joint normal behavior of the variables used. This was not easy when the variables were
measured in a Likert scale.

The PLS technique validates the estimate using the average variance extracted (AVE) to measure
validity and Cronbach’s alpha (CA) as a criterion of unidimensionality. The AVE measures the variance
captured by a latent construct. The CA is based on the analysis of average correlations between the
items, referred to as a single aspect, from a single administration of the questionnaire. The cut-off point
for these criteria was 0.5 and 0.6, respectively. Discriminant validity was studied with the cross-load
matrix, showing that the maximum factor loadings are found on the main diagonal of the matrix [65].

The work analyzes the moderating effect of culture on technological knowledge. Consequently,
two models were necessary, following the scheme of [67]. The first investigated the effect of technological
knowledge and culture on performance. The second model introduced the interaction between both
variables in the model to test its moderation effect. To validate the models, this paper used the bootstrap
methodology [68]. The calculation was performed using R Ver4.0, based on the SemPLS, SEMtools,
and Lavaan.

4. Results

Estimation using PLS presents two complementary models: the external model that indicates
the composition of each of the constructs used, and the internal model, that indicates the relationship
between constructs. The validity of the model in a global way is shown in Table 1. It is observed that
the rho of Dillon-Goldstein, AVE, and CA fall within the desirability parameters. In a similar way,
HTMT suggests that there is discriminant validity of the model. Table 2 shows the estimation of the
external model—i.e., how each of the observable variables is related to the latent variables—using
bootstrapping. It is observed that all the values are significant, suggesting that all the constructs are
well defined.

The estimation of the internal model is shown in Table 3. It shows that technology has a significant
impact on short-term performance and long-term performance. Culture has no significant effect on
performance in either the short term or the long term. Short-term performance has a significant
impact on long-term performance. Culture does not moderate the effect of technology on short-term
performance, but it does reduce the effect of technology on long-term performance.
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Table 2. Loadings.

ESTIMATE  BIAS Std. ERROR LOWER UPPER

CAPES11 0.8338 0.0002 0.0153 0.8000 0.8640

CULTURE CAPES14 0.8898 0.0000 0.0087 0.8730 0.9060

CAPES6 0.9042 -0.0005 0.0089 0.8850 0.9210

CAPES12 0.8056 -0.0007 0.0207 0.7590 0.8460

TECHNOLOGY CAPES7 0.9470 0.0000 0.0040 0.9380 0.9540

CAPES8 0.9250 0.0000 0.0079 0.9080 0.9400

CC1112 0.8832 0.0001 0.0097 0.8630 0.9000

CC117 0.9089 0.0003 0.0071 0.8930 0.9230

CC118 0.8973 0.0002 0.0078 0.8800 0.9110

CC1412 0.9053 —0.0002 0.0080 0.8880 0.9200

CULT_TECH CC147 0.9440 0.0001 0.0036 0.9380 0.9510

CC148 0.9334 0.0001 0.0048 0.9230 0.9430

CCo612 0.8901 —0.0005 0.0102 0.8680 0.9100

CCo67 0.9313 0.0001 0.0046 0.9220 0.9400

CCo8 0.9278 0.0002 0.0054 0.9170 0.9390

RE1 0.8460 0.0008 0.0197 0.8080 0.8860

S_PERFORM RE3 0.8946 0.0009 0.0124 0.8700 0.9190

RE5 0.8636 0.0001 0.0126 0.8380 0.8870

RE10 0.8409 —0.0008 0.0186 0.8000 0.8760

RE11 0.8818 0.0003 0.0100 0.8610 0.9010

L_PERFORM RE8 0.8079 -0.0017 0.0176 0.7700 0.8390

RE9 0.8438 0.0007 0.0121 0.8210 0.8670

Table 3. Effects among constructs.

ESTIMATE BIAS STD. ERROR LOWER UPPER
TECHNOLOGY—-S_PERFORM 0.7202 0.0033 0.0778 0.5710 0.8760
CULTURE—-S_PERFORM 0.0784 —0.0003 0.0948 —-0.1050 0.2750
CULT_TECH—S_PERFORM -0.0633 -0.0018 0.1277 -0.2980 0.1940
TECHNOLOGY—-L_PERFORM 0.6506 0.0039 0.0925 0.4670 0.8440
CULTURE—-L_PERFORM 0.0937 -0.0015 0.1019 —-0.1320 0.2790
CULT_TECH—-L_PERFORM —-0.4732 —-0.0021 0.1507 -0.7570 -0.1500
S_PERFORM—-L_PERFORM 0.3606 0.0001 0.0402 0.2800 0.4400

5. Discussion

The intellectual capital literature considers technological knowledge as a part of structural
capital [69] and, therefore, a source of competitive advantage [61]. Companies take advantage of that
knowledge to obtain better performance. In SSBs, technological knowledge is rather scarce and usually
it is based on local knowledge. For this reason, it could be thought that it is not a source of performance,
especially in the short term.

The model analyzes whether technological knowledge generates better short-term and long-term
performance. The results confirm the relevance of technological knowledge as a source of performance
also in SBSs, in accordance with Navimipour et al. [70] and Jabbouri et al. [71].

In small companies, especially in developing countries, culture is a fundamental element for the
development and growth of these companies [8]. However, when these companies are subsistence
companies, it is possible that this culture is mixed with a certain opportunism, due to the need to obtain
income to cover the basic needs of the entrepreneur and their family. This paper studies whether
culture moderates the effect of technological knowledge on business results. The findings indicate that
if culture is introduced in this model as a moderating factor, the relations of the process of generating
performance change a little.
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First, it is verified that the culture is not a source of competitive advantage, unlike Hardcopf and
Shah [19]. In this sense, the results agree with Dana [21] and Mason et al. [22], suggesting that there
are no clear conclusions about the effect of culture on performance.

Second, culture does not moderate the effect of technological knowledge to create short-term
performance. This suggests that culture does not influence to take advantage of technological
knowledge to get short-term performance. These results coincide in part with previous results [45-47]
that suggest that the interaction between culture and technology depends on culture, in this case
conditioned by the existence of opportunism [55,56].

Third, the paper analyzes the moderating effect of culture on the effect of technological knowledge
onlong-term performance. The finding detects that there is a negative impact. Consequently, the culture
limits the possibility to taking advantage of technological knowledge, possibly because it is highly
based on traditional values [72] that hardly accept the changes associated with the novelties of the
technology [73].

The results point out that short-term performance also increases long-term performance, suggesting
that these companies can take advantage of their success in the short term to grow and establish
long-term survival strategies.

The findings indicate that culture does not moderate the effect of technological knowledge in the
short term; that is, it does not affect at all the behavior of companies in the search for economic results.
However, culture negatively moderates the effect in the long term, unlike previous authors [39,49-51].
The impact of technological knowledge decreases when the culture of entrepreneurs is taken into
account. This suggests that these companies present a certain opportunism limiting their long-term
growth [55,56].

Managerial and Social Implications

The findings of this paper can help to improve the functioning and management of SSBs, usually
in developing countries, with high levels of poverty [74].

First, it verifies that technological knowledge is important to get performance in SSBs. Therefore,
it is possible to develop political actions for fostering technological knowledge. Bruhn et al. [75] suggest
that this knowledge, associated with managerial capital, should be taught to subsistence entrepreneurs
to become transforming entrepreneurs.

Second, culture does not affect performance in SSBs, so the managers of these companies should be
oriented towards an organizational culture that helps them to improve their competitiveness based on
technological knowledge. In that sense, this can include training policies in technological knowledge
with assistance of consultants [75,76] and coaching to combine culture and technology [77]. The role
of business schools and training institutions is important to professionalize the managers of small
business [78].

Finally, it is observed that culture does not moderate the impact of technological knowledge on
short-term performance and limits the use of technological knowledge on long-term performance,
possibly because of the opportunism. As a consequence, managers and consultants should insist on
promoting a culture for collaboration; for example, promoting cooperative activities [79,80] with other
companies, trying to avoid, in a certain way, the opportunistic culture. Therefore, it is important to
promote a culture based on attitudes and values [81] that allow limiting this opportunistic behavior.

Similarly, political actions must be oriented towards equitable economic growth, striving to
establish a stable institutional framework, which would reduce the risk associated with entrepreneurs,
limiting their opportunistic behavior [54]. At the same time, it seems necessary that the authorities
make an effort to increase the training of the managers and workers of these companies and, in general,
of the population [82]. The training should be oriented, especially, to increase the formal education
and qualification of the managers themselves, to limit opportunism and promote cooperation activities
and other activities that allow the generation of long-term commercial relationships.
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There is a positive interaction between the job and the economic and social conditions, so in
situations of poverty and low standards of living it is more difficult to achieve a professional
position. On the contrary, a higher level of the job allows an increase in better living conditions [83].
Therefore, the actions aimed at improving the job position will have an impact on the conditions of the
entire territory.

6. Conclusions

The paper has analyzed the ties between technological knowledge and organizational culture,
relevant for small business management. It verifies that technological knowledge is a source of
short-term and long-term performance, which confirms for SSBs previous works in intellectual capital.

Secondly, this work analyzes the moderating effect of culture, verifying that culture does not
condition the connection between technological knowledge with the short-term performance. It shows,
too, that culture is not a source of performance, unlike Hardcopf and Shah [19].

However, when the research checks whether the effect of the technological knowledge increases
the long-term performance, the results indicate that culture significantly limits this effect, suggesting
that culture presents a certain opportunism, possibly because in the SSBs, entrepreneurs do not pay
any attention to developing knowledge resources.

Limitations and Future Research

This work used data from only one country and sector, which could limit the validity of the
conclusions. The use of cross-sectional data in this paper opens up the interest to use panel data,
to check the evolution of the results.

The analyses of this document, contribute to a better understanding of how technological
knowledge exists in subsistence small businesses, and too, what the relationship between knowledge
and culture in SSBs is like, in order to improve their performance. It seems that, with political decisions
and training for the SSB entrepreneurs, these companies can apply technology and can modernize
themselves, to upgrade the status of subsistence.
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