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Abstract  

 
This study analyzes the operational productivity of companies engaged 
in the distribution and processing of recycled packaging in the state of 
Tabasco, a key sector for the regional circular economy. Despite growing 

demand for post-consumer materials, local companies operate under 
traditional logistics models that limit their efficiency. Using a 
quantitative approach, bottlenecks were identified in the sorting and 

compaction phases, where downtime exceeds 30% of the workday. The 
results suggest that implementing a flow management system and 
standardizing collection processes could increase installed capacity by 
25%, strengthening the industry’s competitiveness in the face of the 

environmental and economic challenges of the southeastern region  
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Resumen 

 
El presente estudio analiza la productividad operativa de las empresas  
dedicadas a la distribución y procesamiento de envases reciclados en el Estado 

de Tabasco, un sector clave para la economía circular regional. A pesar del 
crecimiento en la demanda de materiales post-consumo, las empresas locales  

operan bajo esquemas logísticos tradicionales que limitan su eficiencia. A 
través de un enfoque cuantitativo, se identificaron cuellos de botella en las 

fases de segregación y compactación, donde los tiempos muertos superan el 
30% de la jornada laboral. Los resultados sugieren que la implementación de 

un sistema de gestión de flujos y la estandarización de procesos de acopio 
puede incrementar la capacidad instalada en un 25%, fortaleciendo la 

competitividad de la industria frente a los desafíos ambientales y económicos 
de la región sureste. 
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Introduction 

 
Waste management in Tabasco has evolved from 

a public health issue into a sustainable business 
opportunity. Currently, the state generates 
approximately 2,238 tonnes of municipal solid 

waste per day, of which only around 68% is 
formally collected [Gutiérrez, 2022]. 

 
 Within this volume, polyethylene 
terephthalate [PET] and aluminium packaging 

represent a fraction of high economic value that 
feeds a network of local distribution and 

processing companies. However, the sector 
faces a ‘productivity paradox’, as whilst the 
supply of waste grows, processing efficiency 

stagnates due to a lack of modernisation and 
poor reverse logistics [Iguaran & Campo, 2017; 

Pérez & García, 2023; Ramírez et al., 2022]. 
 
 This article focuses on analysing how 

variations in supply and the low density of 
collected materials affect marginal operating 

costs, proposing a path to improvement based on 
the optimisation of industrial processes. 
 

Methodology 
 

The research is based on a quantitative, 
descriptive, and field-based design [Hernández-
Sampieri, 2014]. Data collection was structured 

across three dimensions: 
 

- Work Sampling: Applied on manual 
sorting lines to quantify non-value-

adding activities [searching for 
materials, cleaning impurities and 
waiting times due to mechanical 

failures]. 

- Logistics analysis of distribution: 
Evaluation of collection routes and 
transit times to transfer centres, taking 

into account the strategic location of 
municipalities such as Centro, Cárdenas 

and Comalcalco. 

- Capacity utilisation metrics: 
Comparison between the theoretical 
performance of the machinery [presses 
and grinders] and the actual production 

reported during work shifts. 
 

 Lean Manufacturing tools adapted to 
recycling were used to process the information: 
 

 
 

- Value Stream Mapping [VSM]: This 
enabled the visualisation of the 

container’s journey from its arrival as 
mixed waste until it leaves as a ‘bale’ of 
processed material, identifying critical 

bottlenecks in weighing and selective 
sorting. 

- Bottleneck Analysis: This determined 
that the compaction phase is the most 

restrictive point in the chain, as the 
material arrives in excessive volumes 
and at low weight, saturating the 

receiving hoppers. 

- Key Performance Indicators [KPIs]: 
Metrics for Total Factor Productivity 
[tonnes processed / total operating cost] 

were established to compare seasonal 
efficiency between the dry and wet 
seasons in Tabasco. 

 

Results  

 
The data obtained following the diagnostic 
assessment at the processing plants in Tabasco 

reveal significant quantitative findings, notably: 
 

 Overall Equipment Efficiency, as it was 
found that hydraulic presses and mills operate at 
58% of their theoretical capacity. The main 

losses are attributed to ‘micro-downtime’ caused 
by jammed material [containers with unwanted 

liquids or solids] and non-standardised shift 
changes. 
 

 The time and motion analysis showed 
that 42% of total processing time is spent on 

manual sorting. Of this percentage, 15% is time 
lost in moving materials from the unloading area 
to the sorting belt due to a poor plant layout. 

 
 It was also noted that the logistics cost 

per tonne is high because 70% of the material 
received at collection centres in municipalities 
such as Cárdenas and Comalcalco arrives 

without prior compaction, which overloads 
transport vehicles before they reach their weight 

capacity. 
 
 Furthermore, there is a critical bottleneck 

in the hopper feeding phase, where the speed of 
the sorting operators exceeds the press’s 

processing capacity, leading to build-ups of 
material that obstruct the safety aisles. 
 

 
 

https://doi.org/10.29166/ingenio.v5i2.4245
https://doi.org/10.17081/invinno.5.1.2617
https://rinoe.org/bolivia/Journal_Labor_and_Demographic_economics/vol7num13/Journal_Labor_and_Demographic_economics_V7_N13_1.pdf
https://doi.org/10.36791/tcg.v8i20.166
https://www.ispsn.org/sites/default/files/documentos-virtuais/pdf/metodologia_de_la_investigacion_-_hernandez_sampieri_-_6ta.pdf
https://www.ispsn.org/sites/default/files/documentos-virtuais/pdf/metodologia_de_la_investigacion_-_hernandez_sampieri_-_6ta.pdf
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Box 1 

 

 
 

Figure 1 

Diagnostic assessment at the Tabasco  
Source: Compiled by the author 

 

 It is worth noting that the study goes 
beyond the business sphere to have an impact on 

the following areas: 
 
1. Environmental. By optimising 

processing capacity, the proliferation of 
open-air dumps in Tabasco is directly 

reduced; there are estimated to be more 
than 400 such critical sites across the 
state. 

2. Social and Economic. Improved 
productivity allows for better purchase 

prices to be offered to primary collectors 
[at the base of the pyramid], dignifying 
the work of recycling and promoting the 

creation of formal green jobs. 
3. Industrial. It strengthens the supply 

chain for large-scale projects, such as the 
‘Planeta’ recycling plant in the 
municipality of Cunduacán, which 

requires a constant annual supply of 
50,000 tonnes of PET. 

 
Discussion 
 

The results obtained confirm that low 
productivity in companies distributing and 

processing recycled packaging in Tabasco is not 
due to a limitation in installed capacity, but 
rather to systemic inefficiencies in operational 

management, particularly regarding input 
quality, process design and logistical 

coordination. This finding challenges the 
traditional approach centred on investment in 
machinery, demonstrating that the real 

bottleneck lies in the variability of material flow 
and the lack of standardisation within the value 

chain. 

 In contrast to the views put forward by 

Alva [2024], who emphasises automation as a 
driver of efficiency, the results of this study 

suggest that in contexts such as Tabasco, 
characterised by high heterogeneity in waste, 
technology alone does not guarantee substantial 

improvements. The presence of contaminants in 
packaging causes micro-stops, which is 

consistent with the Lean Manufacturing 
literature [Cervera, 2022], where it is established 
that eliminating waste at source takes priority 

over premature automation. 
 

 Furthermore, the high percentage of time 
spent on manual sorting [42%] and unnecessary 
movements [15%] highlights a structural 

problem with layout and material flow. This 
finding aligns with Hernández et al., [2025], 

who emphasise that operational efficiency 
depends largely on plant design and process 
synchronisation. In this case, the disconnect 

between the unloading, sorting and compaction 
areas creates bottlenecks that directly impact  

total factor productivity. 
 
 Furthermore, the issue of low load 

density reveals a critical flaw in reverse logistics. 
The fact that 70% of the material arrives without 

prior compaction not only increases transport 
costs but also limits the effective capacity of 
logistics units. This phenomenon highlights the 

lack of integration between collection centres 
and processing plants, which is consistent with 

the arguments put forward by Hernández et al., 
[2025] regarding the need to generate shared 
value through the efficient coordination of actors 

in the chain. 
 

 Furthermore, seasonal weather patterns 
emerge as a key factor that is not being managed 
strategically. The increase in waste generation 

during certain times of the year, combined with 
a lack of capacity planning, leads to operational 

saturation and material deterioration. This 
reinforces the need to incorporate dynamic 
planning models that allow for anticipating 

variations in supply and adjusting operational 
resources accordingly. 

 
 Finally, the imbalance on the production 
line, particularly during the hopper feeding 

phase, reflects a lack of synchronisation between 
human and technological capacities. This 

mismatch not only reduces efficiency but also 
creates operational risks, such as the obstruction 
of safety aisles.  

https://doi.org/10.23913/ride.v14i28.1863
https://doi.org/10.22507/pml.v17n2a9
https://doi.org/10.37811/cl_rcm.v8i6.15601
https://doi.org/10.37811/cl_rcm.v8i6.15601
https://doi.org/10.37811/cl_rcm.v8i6.15601


4 

Journal-General Economics                                                                             10[16]1-5: e11016105                

Article 
 

 ISSN: 2524-2008 

RENIECYT: 1702902 

ECORFAN® All rights reserved. 

 

Villegas-Suárez, Patricia del Carmen, Guerra-Que, Zenaida, Eliseo-Dantés,  

Hortensia and García-Reyes, David Antonio. [2026].  A study of the 
productivity of companies that distribute and process recycled packaging in 

the state of Tabasco, with a proposal for improvement. Journal-General  
Economics. 10[16]1-5: e11016105. 

https://doi.org/10.35429/JGE.2026.10.16.1.1.5 

 From a management perspective, this 

highlights the absence of real-time indicators 
that would enable data-driven operational 

decision-making. 
 
 Overall, the results position productivity 

as a manageable variable rather than a structural 
constraint, highlighting the need to adopt a 

comprehensive approach that combines process 
redesign, quality management at source, 
logistics optimisation and the alignment of 

operational capabilities. 
 

Conclusions 
 
The study demonstrates that productivity in 

recycled packaging processing companies in 
Tabasco is determined more by the efficiency of 

process management than by the availability of 
physical resources. Empirical evidence confirms 
the existence of critical inefficiencies in sorting, 

logistics and line balancing, which limit the 
utilisation of installed capacity and increase 

operating costs. 
 
 It is concluded that improving 

productivity requires a structural transformation 
based on the implementation of Lean 

Manufacturing principles, the optimisation of 
material flow and supply chain integration. In 
particular, standardising input quality at 

collection centres, redesigning the plant layout 
and incorporating pre-compaction schemes 

represent high-impact strategic opportunities. 
 
 Furthermore, the research shows that the 

circular economy in the region cannot be 
consolidated without a substantial improvement 

in the operational efficiency of its key players. In 
this regard, companies that succeed in 
transitioning to management models based on 

data, dynamic planning and inter-organisational 
coordination will not only increase their 

profitability but also strengthen their 
contribution to sustainable development. 
 

Declarations 
 

Conflict of interest 
 
The authors declare that they have no conflict of 

interest. They have no known competing 
financial interests or personal relationships that 

might appear to influence the article. 
 
 

 

Authors’ contributions 

 
Villegas-Suárez, Patricia del Carmen: 

Methodological direction of the study, literature 
review, instrument design and data collection. 
 

Guerra-Que, Zenaida: Supervision of the 

analysis. 
 

Eliseo-Dantés, Hortensia: Qualitative analysis 

of the data. 
 

García-Reyes, David Antonio: Data organisation, 

support with drafting and formatting of the 
article. 

 
Availability of data and materials 
 

The data generated and analysed during the 
course of this research are available upon 

reasonable request to the corresponding author. 
Due to ethical and confidentiality considerations 
regarding the information provided by 

participants, the data are not held in a public 
repository. 

 
Funding 
 

This research did not receive any funding. 
 

Abbreviations  
 
PET Tereftalato de polietileno  

VSM Value Stream Mapping  
KPIs Key Performance Indicators 

 

References 
 

Background 
 

Iguaran, V., & Campo, L. [2017]. Eficiencia en 
la productividad desde la perspectiva del cliente 
interno y externo en las empresas recicladoras 

del plástico en el departamento de la Guajira-
Colombia. Investigación E Innovación En 
Ingenierías, 5[1], 72–91.  
 

Pérez, I. & García, D. [2023]. Propuesta para 

mejorar la productividad de las empresas que 
prestan servicios integrales de automatización y 
control. Revista de Economía Laboral y 

Demográfica. 7[13], 1-5.  
 

Ramírez, G., Magaña, D., & Ojeda, R. [2022]. 
Productividad, aspectos que benefician a la 
organización. Revisión sistemática de la 

producción científica. Trascender, Contabilidad 
Y Gestión, 7,189–208.  

https://doi.org/10.17081/invinno.5.1.2617
https://doi.org/10.17081/invinno.5.1.2617
https://doi.org/10.17081/invinno.5.1.2617
https://doi.org/10.17081/invinno.5.1.2617
https://doi.org/10.17081/invinno.5.1.2617
https://rinoe.org/bolivia/Journal_Labor_and_Demographic_economics/vol7num13/Journal_Labor_and_Demographic_economics_V7_N13_1.pdf
https://rinoe.org/bolivia/Journal_Labor_and_Demographic_economics/vol7num13/Journal_Labor_and_Demographic_economics_V7_N13_1.pdf
https://rinoe.org/bolivia/Journal_Labor_and_Demographic_economics/vol7num13/Journal_Labor_and_Demographic_economics_V7_N13_1.pdf
https://rinoe.org/bolivia/Journal_Labor_and_Demographic_economics/vol7num13/Journal_Labor_and_Demographic_economics_V7_N13_1.pdf
https://doi.org/10.36791/tcg.v8i20.166
https://doi.org/10.36791/tcg.v8i20.166
https://doi.org/10.36791/tcg.v8i20.166


5 

Journal-General Economics                                                                             10[16]1-5: e11016105                

Article 
 

 ISSN: 2524-2008 

RENIECYT: 1702902 

ECORFAN® All rights reserved. 

 

Villegas-Suárez, Patricia del Carmen, Guerra-Que, Zenaida, Eliseo-Dantés,  

Hortensia and García-Reyes, David Antonio. [2026].  A study of the 
productivity of companies that distribute and process recycled packaging in 

the state of Tabasco, with a proposal for improvement. Journal-General  
Economics. 10[16]1-5: e11016105. 

https://doi.org/10.35429/JGE.2026.10.16.1.1.5 

Basics 

 
Gutierrez, L. [2022]. Ecodiseño de Envases y 

Empaques como Estrategia para la Disminución 
de Impactos Ambientales 
Negativos. INGENIO, 5[2], 56–68.  

 
Support 

 
Hernández-Sampieri, R., Fernández-Collado, C., 
& Baptista, P. [2014]. Metodología de la 

investigación. McGraw-Hill.  
 

Discussions 

 
Alva, L. Cervantes, G., Méndez, M., Morales, M. 

& Sandoval, G. [2024]. Implementación de la 
mejora continua aplicada al proceso productivo 

de la empresa recicladora sustentable en 
Reynosa Tamaulipas. RIDE. Revista 
Iberoamericana para la Investigación y el 

Desarrollo Educativo, 14[28], e640. Epub 11 de 
noviembre de 2024.  

 
Cervera, A. [2022]. Análisis de la gestión de 
calidad de los procesos en las empresas de 

reciclaje de la ciudad de Bogotá: Revisión de la 
Literatura. Producción + Limpia , 17 [2], 152-

170. 
 
Hernández, O., Curvelo, J., & Guevara, D. 

[2025]. Modelo circular para el desarrollo 
sostenible en PYMES recicladoras de plásticos: 

una revisión sistemática. Ciencia Latina Revista 
Científica Multidisciplinar, 8[6], 9210-9241.  
 

 
 

 
 
 

 
 

 
 

https://doi.org/10.29166/ingenio.v5i2.4245
https://doi.org/10.29166/ingenio.v5i2.4245
https://doi.org/10.29166/ingenio.v5i2.4245
https://doi.org/10.29166/ingenio.v5i2.4245
https://www.ispsn.org/sites/default/files/documentos-virtuais/pdf/metodologia_de_la_investigacion_-_hernandez_sampieri_-_6ta.pdf
https://www.ispsn.org/sites/default/files/documentos-virtuais/pdf/metodologia_de_la_investigacion_-_hernandez_sampieri_-_6ta.pdf
https://doi.org/10.23913/ride.v14i28.1863
https://doi.org/10.23913/ride.v14i28.1863
https://doi.org/10.23913/ride.v14i28.1863
https://doi.org/10.23913/ride.v14i28.1863
https://doi.org/10.22507/pml.v17n2a9
https://doi.org/10.22507/pml.v17n2a9
https://doi.org/10.22507/pml.v17n2a9
https://doi.org/10.22507/pml.v17n2a9
https://doi.org/10.37811/cl_rcm.v8i6.15601
https://doi.org/10.37811/cl_rcm.v8i6.15601
https://doi.org/10.37811/cl_rcm.v8i6.15601

	A study of the productivity of companies that distribute and process recycledpackaging in the state of Tabasco, with a proposal for improvement
	Introduction
	Methodology
	Results
	Discussion
	Conclusions
	References

