Pre prints.org

Article Not peer-reviewed version

Key Factors for Sustainable Growth of
MSMEs in Ibero-America: An Empirical
Study Based on Machine Learning

Vinicio Sarauz , Jessica Pupiales, Danilo Cuaical-Tapia

Posted Date: 25 November 2025
doi: 10.20944/preprints202511.1954 v1

Keywords: MSMEs; sustainability; innovation; human talent; random forest; Ibero-America

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/2427750
https://sciprofiles.com/profile/4341853
https://sciprofiles.com/profile/4917540
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 November 2025 d0i:10.20944/preprints202511.1954.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Key Factors for Sustainable Growth of MSMEs in
Ibero-America: An Empirical Study Based on
Machine Learning

Vinicio Sarauz *, Jessica Pupiales and Danilo Cuaical

Universidad Técnica del Norte
* Correspondence: lvsarauz@utn.edu.ec; Tel: 0996645642

Abstract

Micro, small and medium-sized enterprises (MSMEs) play a fundamental role in the socio-economic
development of Ibero-America. However, they face structural and contextual challenges that limit
their sustainable growth. This study analyses the determining factors for the growth of MSMEs in
the region, using a quantitative approach based on the Random Forest model applied to a database
of 1,796 observations obtained by a team of researchers from different universities belonging to the
Foundation for Strategic Analysis and Development of Small and Medium-sized Enterprises
(FAEDPYME). The results show that adequate corporate governance, human talent management
with strong organisational communication, the development of skills that reduce the digital divide,
innovation and perception of the environment are hierarchically decisive factors for their
development and sustainability. Relevant patterns that enable business sustainability are discussed
and a basis is provided for the formulation of public policies aimed at strengthening the productive
fabric. The study provides scientific evidence that enriches the discussion on innovation and
sustainability in Ibero-American MSMEs.
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1. Introduction

The Micro, small and medium-sized enterprises (MSMEs) account for more than 95% of the
business fabric in Ibero-America and are an essential pillar for job creation [1,2], innovation and social
cohesion [3,4]. Their role transcends the economic sphere by contributing directly to the achievement
of the Sustainable Development Goals (SDGs) in terms of inclusive economic growth, poverty
reduction and the promotion of innovation [3,5,6]. However, despite their importance, MSMEs face
persistent structural barriers, such as limited access to finance [5,7], insufficient digitalisation [6,8]
and political instability. These conditions compromise their competitiveness and jeopardise their
long-term sustainability.

Recent literature has advanced in the study of determinants such as sustainable innovation [9],
financial education [10] and gender equality in business leadership [11,12], providing evidence of
their influence on business competitiveness. However, most of this research adopts descriptive
approaches or focuses on national cases, which limits the comparative understanding of the factors
that influence the sustainable growth of MSMEs in broad regional contexts such as Ibero-America.
Furthermore, the use of traditional methodologies, such as linear regressions or descriptive analyses,
restricts the ability to model non-linear and complex relationships between organisational variables
[13,14].

In this context, a research gap has been identified linked to the scarcity of empirical studies that
integrate machine learning approaches to explain the sustainable growth of MSMEs in Ibero-
America. Despite the abundance of business data available in the region, there has not yet been
sufficient exploration of how techniques such as Random Forest can prioritise the factors that
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determine sustainability, providing both predictive rigour and interpretability to business
management.

The aim of this study is to identify and rank the determining factors for the sustainable growth
of MSMEs in Ibero-America by applying the Random Forest model to a database of 1,796
observations provided by FAEDPYME. The aim is to answer the research question: What factors most
strongly explain the sustainability and competitive growth of MSMEs in Ibero-America?.

The article makes three main contributions. On a theoretical level, it broadens our understanding
of sustainable growth in MSMEs from the perspective of dynamic capabilities, showing how
organisational and contextual factors interact in a non-linear way. On an empirical level, it offers
unprecedented regional evidence based on advanced predictive analysis techniques that overcome
the limitations of traditional models. Finally, on a practical level, it formulates recommendations for
the design of public policies and business strategies that strengthen human capital, innovation and
the reduction of the digital divide as drivers of sustainability.

2. Literature Review

2.1. Corporate Sustainability in MSMEs

Corporate sustainability is understood as the ability of organisations to maintain balanced
growth in the long term, simultaneously generating economic, social and environmental value [15].
In the case of micro, small and medium-sized enterprises (MSMEs), this concept transcends financial
performance, as it implies resilience, adaptability and capacity for innovation in changing contexts
[16]. Due to their resource constraints, MSMEs face greater challenges in achieving sustainability,
especially in emerging economies such as those in Ibero-America.

2.2. Key Concepts in Literature

Various studies have addressed the factors that affect the sustainability of micro, small and
medium-sized enterprises (MSMEs), highlighting the interaction between internal dimensions such
as innovation, human capital and financial management, and external variables such as the political,
institutional and technological context. The main approaches identified in recent literature are
summarised below.

Innovation. Innovation is an essential pillar for the sustainability and competitiveness of
MSMEs, enabling the creation of new products, services and processes that strengthen their economic
performance and their commitment to long-term environmental responsibility [9,17]. In this context,
entrepreneurs are increasingly open to dialogue and cooperation with their stakeholders, such as
customers, employees and strategic partners, promoting co-creation spaces aimed at designing
sustainable solutions that increase their adaptability and strengthen organisational competitiveness
[18-20]. Similarly, the development of innovation capacities has become a priority challenge,
especially in relation to the acquisition of entrepreneurial and technological skills that foster
sustainable innovation [21-23].

Consequently, innovation not only drives organisational sustainability, but also promotes a
positive impact on financial and environmental results, strengthening corporate reputation and
generating new market niches [9,24].

Human Capital and Financial Education. Human capital is an essential component for business
sustainability and organisational competitiveness [25], as it improves their ability to adapt to the
environment [26]. In MSMESs, the lack of technical skills limits their development [16], while higher
qualifications and investment in human capital are linked to better business decisions [27], greater
innovation [28], increased labour productivity [29] and business economic growth [30].

Likewise, financial education is becoming established as a key dimension of human capital, as it
influences the strategic decision-making of MSMEs. A higher level of financial literacy improves
financial performance [31], investment decision-making [32], risk management [33-35] and business
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sustainability [36]. In addition, the financial behaviour of entrepreneurs has a significant influence on
organisational performance [10].

However, financial education remains a structural weakness in the sector, limiting its ability to
cope with changing environments [37]. Hence the need to strengthen the technical and financial skills
of human talent as a basis for sustainable and innovative management.

Access to financing. Access to financing is essential for the growth of MSMEs, as it strengthens
their operational efficiency and competitive capacity [38]. However, structural barriers persist, such
as the lack of collateral and the demanding requirements of financial institutions, which hinder their
inclusion in the formal financial system [39,40].

These limitations are exacerbated by poor financial literacy and low credit availability, which
restricts innovation and hinders the execution of planned investments [41,42]. Despite the benefits of
available financial products, their adoption remains limited among MSMEs [43].

Given this scenario, sound financial management and strategic planning improve access to
credit and efficiency in the use of resources [44,45]. In addition, self-financing and digital
transformation have been shown to have a positive impact on financial performance by reducing
dependence on external financing and optimising internal processes [46].

MSME:s face obstacles in accessing formal financing. Alternatives such as fintech lending and
crowdfunding are viable solutions, provided that adequate regulatory frameworks are in place.

Political Context and Security. Political stability and legal certainty are key conditions for
creating environments conducive to private investment and business growth, especially in MSMEs,
which tend to interpret stable political scenarios as a sign of confidence to invest, hire and expand
their operations [47,48]. Conversely, political uncertainty creates an environment of risk aversion,
inhibits innovation and reduces the competitiveness of the sector [49,50]. This climate of uncertainty
particularly limits investment in research and development (R&D), mainly in companies without
political ties, which face greater financial constraints and levels of risk [51].

Furthermore, various forms of insecurity hinder commercial operations and discourage
domestic and foreign investment, restricting business growth [52]. In this context, companies that do
not have comprehensive risk management systems are more vulnerable to these effects,
compromising their sustainability [53]. For its part, digital transformation is also affected by barriers
linked to IT insecurity and a shortage of specialised talent, limiting technological modernisation
processes and the ability to adapt to the digital environment [54].

Digital Divide and Gender Perspective. The digital divide and gender perspective are
interrelated dimensions that condition the competitive development of MSMEs, as reducing them is
linked to greater business resilience, long-term sustainability and organisational well-being [55]. In
crisis contexts, a preference for female leadership has been observed due to more ethical and socially
responsible approaches [11,12].

Furthermore, studies in Chile and Spain show that companies led by women achieve better
financial performance and higher survival rates, demonstrating that gender and leadership styles
have an impact on business results and reinforcing the need for public policies that promote equality
in the business sphere [56,57].

On the other hand, in a digitalised environment, the use of ICT, the development of collaborative
networks and marketing strategies such as SEO are becoming established as tools for improving the
management, visibility and positioning of MSMEs; however, these opportunities require reducing
the digital divide and ensuring inclusive access to technology [58,59].

2.3. Theoretical Basis

This study is based on the theory of dynamic capabilities [60], which posits that competitive
companies are those capable of integrating, building and reconfiguring internal and external
resources in highly uncertain environments. In the case of MSMEs, sustainability is explained
through three interrelated processes:

e Identify: recognise opportunities and threats in the environment.
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e  Leverage: mobilise resources to respond quickly to market changes.
e  Transform: reconfigure organisational structures and routines to sustain competitiveness over

time.

The results of this research are interpreted within this theoretical framework, which allows us
to understand how MSMEs combine internal factors (human capital, innovation, corporate
governance) and external factors (financing, political context, digitalisation, gender) to drive their
sustainable growth.

3. Materials and Methods

The study adopts a predictive, non-experimental quantitative approach based on supervised
machine learning techniques such as the Random Forest (RF) algorithm, implemented in Python
(version 3.11) using the scikit-learn package, recognised for its ability to handle large volumes of data
and model complex relationships, reduce overfitting, the management of categorical and ordinal
variables, and its ability to capture non-linear relationships and high-order interactions, and the
interpretability of variable results according to their level of importance [14,61-63].

This type of model effectively handles heterogeneous variables, as the algorithm supports
categorical and Likert-type ordinal variables without requiring strict transformations, facilitating the
processing of multi-block business surveys [14,64,65]. This model is particularly suitable in contexts
with high dimensionality and possible non-linear relationships between predictor variables and the
target variable, characteristics observed in the FAEDPYME 2024 database.

The RF's ability to estimate the relative importance of variables is also useful for identifying the
factors that contribute most to the categorisation of business performance. It allows representative
trees to be visualised and interpretable decision paths to be generated using plot_tree and
export_graphviz, enabling a transparent explanation of the predictions [66]. The model is aligned
with previous studies that apply machine learning techniques in the analysis of micro and small
businesses to predict success, growth, or risk [67].

The structured survey from the FAEDPYME 2024 network was used, consisting of 18 blocks of
questions aimed at evaluating factors related to corporate governance, human talent, environment,
innovation, and business performance. The questionnaire includes different types of variables:

o Categorical variables such as manager gender, family business, company size by employee range,
type of economic sector, etc.

e Likert-type ordinal variables rated on scales from 1 to 5 to measure perception of the
environment, job skills, difficulty in hiring, level of innovation, importance of talent attraction
strategies, among other aspects.

e Continuous variables such as number of employees, percentage of international sales, percentage
of women in management.

These variables were carefully pre-processed and coded in Python using pandas and sklearn,
ensuring their correct transformation for supervised modelling. Meanwhile, Likert-type responses
were treated as ordinal, preserving their structure for predictive analysis.

3.1. Details of the Empirical Model and Implementation

A pipeline was built for the pre-processing, training, and validation of the Random Forest
model. The target variable corresponds to the perception of aggregate business performance
(p12_5_mod), recoded into four ordinal classes (2, 3, 4, 5). This recoding was empirically justified to
improve class distribution and facilitate classification, as classes 1 and 2 were underrepresented and
were grouped together to avoid severe imbalance issues.

Two versions of the model were constructed in order to determine which one best complied with
the principle of parsimony. The first version used the original base without major modifications to
the data processing, while the second incorporated the SMOTE technique to oversample the less
frequent classes and mitigate the bias towards the majority classes. The application of SMOTE is
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widely recognised in machine learning for datasets with class imbalance, as it generates synthetic
instances of the minority class, improving the predictive capacity of the models [68,69].

To evaluate the model's performance without the risk of overfitting, a non-stratified split of the
dataset was performed using Scikit-learn's train_test_split function, assigning 70% of the data to the
training set and 30% to the test set. This ratio is recommended in the machine learning literature as
an effective balance between robust training and sufficient external validation, allowing the model to
learn general patterns without memorising the data, while reserving an adequate proportion to
evaluate its generalisation ability [70,71].

In order to ensure the reproducibility of the results, the parameter random_state=42 was set.
This practice ensures that, in future executions of the model, the training and test sets remain
consistent, allowing valid comparisons between alternative configurations or models. The choice of
the number 42 has become popular as a neutral standard value for random seed initialisation,
although any fixed value could serve this purpose [72].

3.2. Model Interpretability

The entire workflow was reproducible through the construction of supervised pipelines, which
integrate cleaning, coding, modelling, and validation. Subsequently, the weight of each predictor
variable in the prediction was calculated, highlighting the main factors associated with performance.
As an interpretative decision rule, the most representative tree within the forest was identified by
calculating Euclidean distances between the importance vectors of the individual trees and the
complete set. and from this tree, explicit decision paths were visualised that allow us to see how
certain combinations of variables lead to specific predictions, thus contributing interpretability to the
model [73].

3.3. Model Performance Evaluation

Table 1 presents key performance metrics of the Random Forest model following the application
of SMOTE, and reports overall accuracy, macro and weighted F1-score, Chen's Kappa coefficient, and
the confusion matrix. These metrics allow for a comprehensive and balanced evaluation of the
model's performance in ordinal classifications and unbalanced situations [66,74].

Table 1. Validation by category.

Class Accuracy Recall F1-Score Support (n)

2 1.000 0.867 0.929 45

3 0.952 0.987 0.969 159

4 0.981 0.987 0.984 157

5 1.000 0.989 0.994 88

Accuracy 0.976 449

Macro avg 0.983 0.957 0.969 449

Weighted avg 0.976 0.976 0.975 449
Cohen’s kappa 0.965

4. Results

The empirical analysis was based on the implementation of the Random Forest algorithm,
trained with class balancing using the SMOTE (Synthetic Minority Over-sampling Technique)
technique, with the aim of identifying patterns associated with the perceived level of growth in the
sales of MSMEs in Ibero-America. This section presents the most representative results of the trained
and validated model, including performance metrics, decision paths generated by the most
representative tree, and their contextual interpretation, which allows the empirical findings to be
linked to the thematic blocks of the conceptual framework.
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It was decided to include only the results of the model with SMOTE, as it showed a significant
improvement in predictive capacity compared to the model without class balancing, which is
reflected in the accuracy metrics and the overall reliability of the classifier.

After applying the SMOTE synthetic oversampling technique to address class imbalance, RF
achieved highly satisfactory performance, outperforming the model without SMOTE in terms of
accuracy and class balance (Table 1), reflecting robust and balanced predictive power, especially in
classes of greater interest such as class 5 (rapid sales growth).

4.1. Representative Decision Tree

The model consists of 500 trees, but for interpretative purposes, tree number 51 (Figure 1) was
selected as representative (based on the lowest depth and prediction accuracy). The objective is the
evolution of perceived sales growth (ordinal classes from 2 to 5), highlighting key nodes that lead to
classifications in class 5.

Arbol representativo del Random Forest (indice 51)

125 mod <= 25
§ini = 0.257

samples = 11
value = [153, 18, 8, 0]
class = 2

l/ \l

Figure 1. Representative tree SMOTE index 51.

P12_5_mod <= 4.5
ind = 0584
samples = 223
value = [1.0,47.0, 104.0, 185.0]
Class = 5

|

Class 5 represents micro, small and medium-sized enterprises (MSMESs) that perceive high sales
growth, which may be associated with greater competitive dynamism, operational efficiencies, or
adaptability to the environment. Analysis of paths to this class within the representative tree of the
RF model reveals patterns of combination of categorical and ordinal Likert-type variables that
characterise these companies with high perceived performance.

4.1.1. Main Routes to Class 5

Table 2 presents the decision paths extracted from the most representative tree of the model,
which allow the interpretation of the profiles of firms classified in the highest growth level (class 5).
These paths reflect specific combinations of conditions in the key variables, grouped into thematic
blocks such as innovation, environment, and governance.

Table 2. The three main routes of the tree.

Route Details Interpretation
Route 1
P13_5#1<25 (Processes with little innovation in 2024) Young companies with satisfied
P12_7>3.5 (High job satisfaction) teams that do not excel in
P16_1<25 (Little training in strategy) processes but do excel in product
P2v3<35 (Young company) innovation and external training,
P12_4<4.5 (Moderate organisational agility) and have no difficulty attracting
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P15_10>2.5 (High participation in external training) talent, are more likely to
P15.9<25 (Little difficulty in attracting talent) experience accelerated growth.
P13_1#1>4.5 (High level of product innovation in 2024)

Route 2
P13_5#1<25 o Teeel s L
P12 7535 (Processes with little innovation in 2024)

(High job satisfaction)

P16_1<25 (Little training in strategy) This profile suggests that even
P2v3<3.5 (Young com in )S 8y with human capital constraints and
P12_4<45 ung P y . . limited digital usage, investment in
(Moderate organisational agility) . .
P15 10>25 (High participation in external training) innovative infrastructure and
P15.9>25 &P P e 1L & acceptable labour relations
(They do have talent difficulties) )
P17 _5#1<3.5 . . compensates for this and leads to
(Moderate internal labour relations)
P17 2#1<1.5 .. growth.
(Low use of digital tools)
P13_6#1>2.5 . . .
(Innovation in facilities and equipment)
Route 3
P13_5#1<25 (Processes with little innovation in 2024)
P12_7>35 (High job satisfaction)
P16_1<25 (Little training in strategy) Companies with strong labour
P2v3<3.5 (Young company) relations stand out, despite
P12_4<45 (Moderate organisational agility) problems attracting talent, but
P15_10>2.5 (High participation in external training) with high satisfaction and well-
P15_9>25 (They do have talent difficulties) regarded internal strategies.
P17_5#1>3.5 (Moderate internal labour relations)
Route 4
P13 5#1<25
P12 7> 35 (Processes with little innovation in 2024) Adaptable companies with
P1 6_ 1< 2' 5 (High job satisfaction) satisfied employees and no
P 2V§> <_3 5 (Little training in strategy) immediate plans for family
T (Young company) succession may be in a stage of
P12 4>45 . o . .
PS 3<25 (High adaptability to change) internal consolidation that favours
- (They are not yet considering generational transition) growth.
Route 5
P13 _5#1<25 M t ies that
~ (Processes with little innovation in 2024) . ore r,na ur'e c‘:omparues 2
P12_7>3.5 L . . invest in training and have
(High job satisfaction) . .
P16_1<25 . S satisfied employees align
(Little training in strategy) .
P2v3>3.5 (Company with the most years of experience) themselves with a pattern of
P15_7<25 pany Y P growth, even without major

(Low difficulty in investing in training) ) .
innovations in processes.

4.1.2. Summary of Relevant Patterns

Table 3 summarises the common patterns observed in the paths leading to class 5 (highest sales
growth), grouping the most influential variables by thematic block. These paths, derived from the
representative tree of the model, enable the identification of key strategic blocks that characterise
firms with superior relative performance.
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Table 3. Summary of patterns.

Block Predominant variables Rol in growth
Innovation P13_1#1, P13_6#1, P13_5#1 Direct catalyst for growth
Human Talent P15_9, P15_10, P12_7 Enabling condition
Corporate Governance P8_3, P2v3, P16_1 Strategic support
Internal Environment P12_4, P17 541, P17 _2#1 Compensating factors

The paths to growth (class 5) (Table 3) do not respond to a single factor, but rather to synergistic
combinations of staff satisfaction, trained leadership, innovation strategies, and organisational
adaptability.

The specific contribution and content of each is detailed below (Table 3):

Strategic innovation

The determining factors in this block are: innovation in products (P13_1#1) and equipment
(P13_6#1) as key drivers of growth. In other words, companies that innovate in facilities, processes
or capital goods, beyond the final product, tend to be better positioned, with innovation acting as a
catalyst even when there are limitations in human talent or the digital environment.

Human talent and working environment

Variables such as job satisfaction (P12_7), difficulties in attracting talent (P15_9) and
participation in external training (P15_10) show that human capital is a fundamental pillar.
Companies with satisfied employees that invest in continuous training have a healthy working
environment and achieve higher levels of growth, even if their processes are not yet highly
innovative.

Corporate governance

In the corporate block, variables such as manager training in strategy (P16_1), age of the
company (P2v3), and intention of family succession (P8_3) show that management decisions are key.
Companies that have not yet considered generational transition, or that have academically trained
leaders, are better able to capitalise on growth cycles, especially if they are relatively young and
flexible.

Digital environment

To a lesser extent, the following also appear to be relevant: labour relations (P17_5#1), use of
digital tools (P17_2#1), organisational agility (P12_4). Companies with cohesive working
environments, even without a high level of digitalisation, manage to compensate for these
weaknesses when they remain agile in the face of external changes or in their human relations.

5. Discussion

The findings obtained from the representative tree of the Random Forest model show that the
sustainable growth of Ibero-American MSMEs does not depend on a single factor, but rather on a
synergistic configuration of internal capabilities that interact in a non-linear manner. The hierarchical
sequence identified—low process innovation, high job satisfaction, continuous training, and
adaptable leadership—shows that the companies with the highest perceived growth are not
necessarily the most digitised or those with formal strategic structures, but rather those that manage
to mobilise their human capital as a compensatory driver of competitiveness. This result
complements previous studies that highlight innovation as a determining factor in sustainable
performance [9,24], by empirically demonstrating that job satisfaction and external training act as
enabling preconditions for innovation to produce sustainable effects on performance.

Compared to the prevailing literature, which positions access to finance as the main structural
obstacle for MSMEs in emerging economies [5,38], this factor did not emerge among the most
hierarchically relevant predictors. This difference can be explained by two reasons: first, the
FAEDPYME dataset includes surviving firms that have already overcome initial liquidity constraints,
introducing a survival bias; and second, perceived sales growth responds more directly to internal
transformation routines than to long-term structural financial conditions. In this sense, the results
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provide evidence that not all the structural factors described in the macroeconomic literature
translate into predictive relevance at the micro-enterprise level, which invites us to differentiate
between systemic constraints and activatable internal capacities.

From the theoretical framework of dynamic capabilities [61], the results can be interpreted as
empirical evidence of bundling processes. MSMEs that achieve higher levels of sustainability are
those that reconfigure limited resources such as training, internal cohesion and incremental
innovation to respond quickly to changes in the environment. The importance of job satisfaction in
the upper nodes of the tree reinforces the notion that the social and behavioural dimensions of work
are latent drivers of sustainability, particularly in contexts of resource scarcity. Thus, the empirical
results support the hypothesis that companies can achieve sustainability through relational and
human capital, even before reaching high levels of digitalisation or financial sophistication.

Taken together, the findings suggest a conceptual shift in understanding the sustainable growth
of Ibero-American MSMEs: rather than depending on the availability of financial resources, it
depends on the sequential activation of people-centred internal capacities. This positions human
talent as a strategic lever for sustainability, rather than just an operational component. Consequently,
public policies should prioritise the creation of training ecosystems, management mentoring
programmes and the strengthening of the working environment, given that these strategies generate
immediate sustainable returns and contribute to the achievement of the Sustainable Development
Goals, particularly SDG 8 (Decent work and economic growth) and SDG 9 (Industry, innovation and
infrastructure).

6. Limitations and Future Lines of Research

A first limitation of the study relates to the cross-sectional nature of the FAEDPYME database.
As the data covers a single time period, the patterns identified reflect static relationships between
internal capabilities and perceived growth, without capturing evolutionary dynamics or lagged
effects. Future research should incorporate longitudinal designs that allow for the analysis of causal
trajectories and capacity maturation, especially in digitisation processes, where impacts tend to
manifest themselves with time lags.

Secondly, the model is built on surviving companies, which introduces a selection bias towards
firms that managed to withstand capital constraints, adverse environments or market failures.
Consequently, the results cannot be automatically generalised to informal micro-enterprises or start-
ups in pre-production phases. A natural next step is to replicate the model with samples stratified by
type of enterprise, level of formalisation and economic sector, allowing us to validate whether the
combinations of capabilities identified remain the same or whether different sustainability
architectures emerge.

From a methodological point of view, although Random Forest offers predictive robustness and
comparative interpretability superior to linear methods, future studies could contrast these results
with additional explainable Al (XAI) techniques (e.g., SHAP values or LIME) and with deep non-
linear architectures (e.g., Deep Neural Networks). This comparison would allow us to assess whether
the routes identified here constitute stable patterns or whether alternative configurations could
emerge under models capable of capturing higher-order interactions.

Finally, it is pertinent to incorporate institutional variables at the country level, such as
regulatory frameworks, regional governance, political risks, and digital infrastructure, to estimate
moderating effects of context and move towards multilevel models that simultaneously integrate
internal capacities and structural constraints. This approach would increase the explanatory power
of the model and link public policy formulation more directly to the organisational pathways that
effectively lead to competitive sustainability.

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

This study provides empirical evidence on the factors that drive the sustainable growth of
MSMEs in Ibero-America:

At the corporate governance level, we can see that the incorporation of new partners and
external managers, in addition to the manager's university education, are determining factors for the
competitive positioning of MSMESs, allowing them to be more robust and on track to achieve business
sustainability [75].

With regard to human talent, it is clear that the development of soft skills such as working in
diverse teams, as well as job requirements and difficulties in filling positions in engineering and ICTs,
and having skills in digitisation and communication technologies that better bridge the digital divide,
are factors that significantly influence the achievement of sustainable growth [76,77].

Innovation, such as implementing changes and/or improvements within the company, and the
perception of the environment, such as the available infrastructure and the country's economic
situation, act as decisive factors when making a decision to make a short-, medium- or long-term
investment.

These results show that a country's environment influences investment intentions, revealing the
importance of generating public policies that respond to deep-rooted structural problems in the
search for a robust system that fosters ideal environments for generating profitable and sustainable
ventures over time [78].
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