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Abstract: Innovation laboratories (i-labs) have proliferated worldwide as structures that 
support public administration in innovatively addressing complex problems. However, 
little is known about how this phenomenon manifests in fire departments. This study 
examines how Brazilian state fire departments develop innovations and their 
relationship with the operating model of i-labs. This qualitative research covers 23 of 
Brazil’s 27 federative units. The findings indicate that innovation within fire departments 
emerges from collaboration between senior management and operational sectors, 
focusing on emergency management, firefighting, and fire science. The study finds that 
21% of analyzed organizations have a facility for innovation, suggesting alternatives to 
traditional infrastructure. Key challenges include innovating within a hierarchical and 
highly regulated system, resource and personnel shortages, limited awareness of 
innovative practices, and resistance to change. Limitations of the research include the 
exclusion of some Brazilian states and reliance on questionnaires and documents, which 
may constrain the depth of the findings. Future studies should expand the sample, 
conduct in-depth investigations, and assess the impact of i-labs on services provided by 
state fire departments. 

Keywords: Public sector innovation. Innovation laboratory. Military Fire Departments. 

Resumo: Laboratórios de inovação (i-labs) proliferaram em todo o mundo como 
estruturas que apoiam a administração pública na abordagem inovadora de problemas 
complexos. No entanto, pouco se sabe sobre como esse fenômeno se manifesta nos 
corpos de bombeiros. Este estudo examina como os corpos de bombeiros estaduais 
brasileiros desenvolvem inovações e sua relação com o modelo operacional dos i-labs. 
Esta pesquisa qualitativa abrange 23 das 27 unidades federativas do Brasil. Os resultados 
indicam que a inovação nos corpos de bombeiros emerge da colaboração entre a alta 
administração e os setores operacionais, com foco em gerenciamento de emergências, 
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combate a incêndios e ciência do fogo. O estudo constata que 21% das organizações 
analisadas têm facilidade para inovação, sugerindo alternativas à infraestrutura 
tradicional. Os principais desafios incluem inovar dentro de um sistema hierárquico e 
altamente regulamentado, escassez de recursos e pessoal, conhecimento limitado de 
práticas inovadoras e resistência à mudança. As limitações da pesquisa incluem a 
exclusão de alguns estados brasileiros e a dependência de questionários e documentos, 
o que pode restringir a profundidade dos resultados. Estudos futuros devem expandir a 
amostra, conduzir investigações aprofundadas e avaliar o impacto dos i-labs nos serviços 
prestados pelos departamentos de bombeiros estaduais. 

Palavras-chave: Inovação no setor público. Laboratório de inovação. Corpos de 
Bombeiros Militar. 

1 INTRODUCTION 
 

The digital age has transformed how the public sector creates value for society. 

In this context, influenced by the knowledge economy or knowledge society, managing 

knowledge has become crucial for establishing a competitive advantage in private 

organizations and delivering public value in public institutions. This is achieved through 

continuous improvement and innovation in production processes and service offerings 

(Gonzalez & Martins, 2017). 

Traditionally, private organizations have been responsible for innovation, 

developing, introducing, and disseminating products, processes, and services in the 

market. However, the scientific literature highlights the crucial role of public 

organizations in fostering innovation by creating systemic and institutional conditions 

that support scientific and technological advancement. Over the past two decades, 

innovation in the public sector has gained strategic importance, contributing to 

economic development and the modernization of public administration through a 

results-oriented management model (Cavalcante et al., 2017; Fassio et al., 2021). 

According to Cavalcante (2017), public-sector innovation extends beyond 

enabling private-sector innovation or improving government structures – where the 

state corrects market failures – to actively participate in the collaborative construction 

of innovation systems. Moreover, public organizations face government failures, making 
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innovation essential for addressing complex societal challenges, improving service 

delivery, and increasing citizen participation in policymaking (Cavalcante et al., 2017). 

With a growing emphasis on tackling social issues and improving administrative 

efficiency, the establishment of innovation laboratories (i-labs) in public organizations 

has increased worldwide. Currently, there are over 200 i-labs globally, with about 60 

located in Europe. These labs are tasked with generating, scaling, and disseminating 

innovations while enhancing public service delivery (Whicher & Swiatek, 2022). 

In Brazil, a survey conducted by the Center for Innovation in Public Management 

(NIGEP) at the Federal University of Rio Grande do Norte identified approximately 209 

public sector innovation laboratories. These labs operate across all three branches of 

government – executive, legislative, and judiciary – at municipal, state, and federal 

levels, covering all regions of the country (Universidade Federal do Rio Grande do Norte, 

2025). 

Fire departments in Brazil are funded and operated by the state. They are 

institutions governed by military hierarchy and discipline, functioning under the 

administration of the states and the federal district (BRASIL, 2024). Although each 

department carries out its fundamental mission of ensuring public safety, protecting the 

environment, and preserving property, these units may differ in terms of organizational 

structure and culture based on their regional contexts, resulting in variations in service 

provision. 

Given the structural, contextual, and cultural diversity of Brazilian state fire 

departments (SFDs), their innovation processes may vary. Regional factors, such as the 

prevalence of wildfires in the Central-West region of the country and excessive rainfall 

in the South, influence institutional specializations, shaping their rescue and salvage 

priorities. Consequently, efforts to enhance and innovate these activities – with a 

citizen-centered approach – can significantly improve service quality. This context 

encourages partnerships with scientific institutions and the establishment of research 

and innovation centers. An example is the BRIDGE project developed by InnoLab in 
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Portugal, which aimed to connect science and local communities to mitigate forest fire 

risks (Dias et al., 2024). 

Despite the growing role of innovation laboratories in the public sector, the 

scientific literature on their presence in fire departments remains limited. There is little 

discussion on how i-labs function within these institutions. Against this backdrop, this 

research seeks to address the following questions: How are Brazilian SFDs structured to 

develop innovations? How does this structure relate to the operating model of 

innovation laboratories? Accordingly, this study aims to analyze how Brazilian SFDs 

foster innovation and their relationship with the i-lab model. 

2 THEORETICAL FRAMEWORK 
This section is divided into two topics that present the concepts supporting the 

research and preparation of this article. 

2.1 INNOVATION IN THE PUBLIC SECTOR 

Traditionally, private organizations are seen as the main drivers of innovation, 

responsible for developing, introducing, and disseminating products, processes, and 

services in the market. However, scientific literature has increasingly emphasized the 

vital role of public organizations in promoting innovation by creating systemic and 

institutional conditions that encourage scientific and technological progress (Fassio et 

al., 2021). 

Despite the increasing prominence of the debate on innovation in the public 

sector in recent years, changes in the economy and public administration are not new 

phenomena. These discussions trace back to Schumpeter’s seminal 1934 work, The 

Theory of Economic Development, in which he connected innovation to economic 

progress. Schumpeter maintained that innovation occurs when something is 

approached differently in the economic sphere, resulting in new outcomes. These 

outcomes may include creating a new product or enhancing an existing one, 

implementing a new production method, opening a new market, or developing a new 

source of supply. He referred to this dynamic process of technological replacement as 

“creative destruction” (Cavalcante et al., 2017). 
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Neo-Schumpeterians later expanded on this concept by introducing a systemic 

approach to innovation, emphasizing national, regional, and local innovation systems. 

They argued that neither science nor companies can innovate in isolation – innovation 

emerges through collaborative networks involving multiple organizations (Hoffmann et 

al., 2023). 

From the mid-20th century onward, the development of welfare states in various 

forms made the role of the state more complex. Governments had to address not only 

growing social demands but also infrastructure and economic development needs. This 

restructuring led to shifts in state functions, market strategies, and public service 

provision, ultimately influencing how the state is perceived and valued by society 

(Cavalcante et al., 2017). 

The new vision of an innovative public sector emphasizes that the state’s role 

extends beyond merely enabling innovation in the private sector to also fostering 

innovation within its own framework. This perspective challenges the conventional 

notion that the state exists solely to rectify market failures. The public sector is now 

adopting a more proactive role in developing and engaging in innovation systems and 

the intragovernmental domain. This approach is warranted by the necessity to tackle 

government failures, address wicked problems, respond to the demand for improved 

public services, and enhance social participation in the formulation of public policies 

(Cavalcante et al., 2017).  

From the standpoint of an entrepreneurial state, the public sector plays a 

proactive role in fostering innovation and entrepreneurship, as seen in Silicon Valley. 

Here, the state has not only facilitated the knowledge economy but has actively created 

it through strategic investment and visionary policies. For instance, many of the 

breakthrough technologies that made Apple’s iPhone revolutionary—such as the 

Internet, GPS, touchscreens, and voice-command systems like Siri—were funded by 

government investments in basic research. This exemplifies how the “invisible hand” of 

the state can drive transformative innovation (Mazzucato, 2014). 
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From a conceptual point of view, the European Commission (2013) defines 

“public sector innovation” as the “process of generating new ideas, and implementing 

them to create value for society, or as ‘anything new that works’” (European 

Commission, 2013, p. 11). This study adopts the concept put forward by the 

Organisation for Economic Cooperation and Development (OECD), where public sector 

innovation involves implementing new or significantly improved processes, methods, or 

services by a public organization to enhance its operations or outcomes (OECD, 2016). 

2.2.1 Innovation labs in the public sector 
With the significant advancement of information and communication 

technologies (ICTs) over the past forty years, governments have responded by adapting 

to these changes, given their dynamic and broad capacity. In this context, MindLab, one 

of the first public sector innovation laboratories, was established in Denmark in the 

2000s. This i-lab was linked to three ministries (Business and Growth, Taxation, and 

Employment) and aimed to assist in policy formulation and service development, 

focusing on collaboration and citizen-centered innovation. Inspired by MindLab’s 

success, public organizations in other countries, including Brazil, were encouraged to 

establish their own innovation laboratories (Carstensen & Bason, 2012). 

The research by Tõnurist et al. (2017) represents one of the first attempts to map 

i-labs globally. Their study sought to understand the origins, objectives, and 

contributions of i-labs from an organizational theory perspective. A total of 35 i-labs 

were mapped, with findings based on a triangulation of data from interviews with 11 i-

labs, documentary analysis, and quantitative research. The authors observed that i-labs 

represent a response from the public sector to the growing need for innovation and 

adaptation in an increasingly complex world. They address technological challenges, 

pressures for emulation, competition between old and new organizational structures, 

and the consolidation of expertise and learning (Tõnurist, Kattel & Lember, 2017). 

For the purposes of this research, i-labs are defined according to Sano’s (2020) 

concept as collaborative spaces designed to foster creativity and experimentation in the 

development of new services and processes, as well as in solving social problems. These 
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labs employ co-creation tools with the goal of enhancing the provision of public services 

(Sano, 2020). 

Globally, there are an estimated 200 i-labs, with approximately 60 located in 

Europe (Whicher & Swiatek, 2022). In Brazil, Sano (2020) identified 43 i-labs, most of 

which (67%) operate at the federal level, with 28% linked to the executive branch. More 

recent data from the Center for Innovation in Public Management (NIGEP) at the Federal 

University of Rio Grande do Norte indicate the presence of approximately 209 

innovation laboratories across the three branches of government - executive, legislative, 

and judiciary (Universidade Federal do Rio Grande do Norte, 2025). 

In general, i-labs have demonstrated the ability to generate, scale, and 

disseminate innovations, as well as to implement reform initiatives through concrete 

and practical actions (Monteiro & Kumpf, 2023). 

Repette et al. (2022) mapped the literature on different types of public sector i-

labs, identifying their distinct characteristics. The main types of i-labs include living labs, 

policy innovation labs, innovation labs (i-labs), and social innovation labs. 

Living labs are settings or environments focused on open innovation that seek to 

involve users as “co-creators of innovation results, on equal terms with the other 

participants, and to carry out experiments in real-world situations” (REPETTE et al., 

2022). These spaces facilitate the generation of actions and knowledge regarding real-

world problems, highlighting their significance in the innovation ecosystem and 

fostering closer relationships between the government, universities, companies, and 

citizens. This type of i-lab employs methodologies that focus on knowledge exchange 

and co-creation techniques, blending experimentation with learning. As an innovation 

process, three main stages are identified: assessing users’ needs and desires; ideation, 

co-creation, and prototype development; and experimentation and implementation 

within a monitored and evaluated environment (Repette et al., 2022). 

Policy innovation labs are structures or entities focused on public policy and 

service design, placing citizens at the center of the policymaking process. Like living labs, 

they engage a diverse set of actors in co-creating and co-participating in policy 
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formulation. Their primary aim is to enhance social well-being and align policy outcomes 

with government priorities. One example is GNova, a lab at the National School of Public 

Administration (ENAP) in Brazil, which develops creative solutions in public policy. These 

i-labs tipically employ mixed methods alongside design principles such as user empathy, 

problem definition, ideation, prototyping, testing, monitoring, and evaluation (Repette 

et al., 2022). 

Innovation labs, or i-labs, are “islands of experimentation, where the process of 

innovation is a professional discipline rather than a rare or sporadic event” (Repette et 

al., 2022). These labs operate as neutral entities that foster creativity, innovation, and 

collaboration across institutions. Their methodologies often include design thinking and 

agile frameworks such as design sprints, Scrum, lean project management, and 

hackathons (Repette et al., 2022). 

Social innovation labs address wicked problems and societal challenges with 

multiple causes, such as housing, education, and immigration. They serve as entry points 

for startups, universities, and citizens interested in contributing to social innovation. 

These labs primarily use design thinking and other human-centered approaches 

(Repette et al., 2022).  

When observing the typologies of i-labs, one can see various leading actors eager 

to address problems, the application of similar methods, and distinct 

outcomes/deliveries. Each i-lab contributes uniquely to enhancing citizens’ quality of 

life, making any conflicts or competition over identifying the best type of i-lab 

unnecessary. 

Demarchi et al. (2024) found that i-labs exist in diverse institutional contexts, 

generally as a response to the growing global interest in public sector innovation. They 

can be found in sectors such as healthcare, humanitarian organizations, and government 

agencies, all with the common goal of enhancing public service quality. 

The literature highlights that i-labs primarily aim to improve public services, 

address social challenges, generate solutions that create public value, foster innovation, 

engage with various organizational actors, promote a culture of innovation, and 
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overcome barriers to innovative practices (Demarchi et al., 2024). These objectives have 

introduced new ways of generating, sharing, and reusing knowledge in public 

administration, making i-labs highly relevant in tackling social challenges. 

However, the implementation of i-labs faces significant difficulties and barriers. 

These include strict regulations, bureaucracy, complications in integrating innovative 

practices into established systems, power structures, inadequate training, resource 

constraints (both financial and human), lack of institutional support, and resistance to 

change – all of which hinder public sector innovation (Demarchi et al., 2024). 

2 2 INNOVATION IN THE BRAZILIAN STATE FIRE DEPARTMENTS 
The first Brazilian Fire Department was established in 1856 during the imperial 

period by Imperial Decree No. 1,775, signed by Emperor Dom Pedro II, who is now the 

patron of the Brazilian State Fire Departments (SFDs). The decree was issued in the state 

of Rio de Janeiro, which was the capital of Brazil at the time, with the primary mission 

of consolidating the various organizations responsible for firefighting operations in the 

city under a single administration (CBMGO, 2016). 

The creation of a unified firefighting organization was prompted by jurisdictional 

conflicts over command responsibilities. At the time, firefighting operations were 

managed by four separate institutions: the Arsenal de Marinha, Arsenal de Guerra, 

Repartição de Obras Públicas, and Casa de Correção. To resolve these conflicts, the 

Provisional Fire Department of the Imperial Court was established. Its first commander 

was Major João Batista de Castro Moraes Antas, a senior officer of the Army Engineering 

Corps, who was appointed to the position on July 26, 1856 (CBMGO, 2016). 

Although the academic literature on innovation in fire departments is not 

extensive, some studies address this topic. Shaghaghi et al. (2019) present the 

development of a minimum viable product (MVP) prototype created by a team from 

Santa Clara University in collaboration with the organization IncidentAid. The prototype 

aimed to enhance communication and information management during emergency 

response activities, reducing communication failures and improving service 

effectiveness (Shaghaghi et al., 2019). 
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Regarding i-labs and their relevance to SFDs that carry out civil defense activities 

(as is the case with Brazilian SFDs), the BRIDGE project developed by InnoLab stands out. 

This initiative aimed to establish a community-based disaster risk reduction process in 

Monchique, a village in the Faro district of the Algarve region, Portugal. The i-lab 

conducted participatory mapping activities and workshops to train local communities in 

risk management and strategies for building resilience (Dias et al., 2024). 

The BRIDGE project combines scientific knowledge with local community efforts 

to reduce wildfire risks. This collaborative approach promotes social learning and 

strengthens cooperative networks. Strategies for community engagement from this 

project can be adapted for fire prevention initiatives, enhancing disaster response and 

preparedness. The authors noted that the project increased community participation, 

strengthened local adaptive capacities, and facilitated the creation of a risk and 

vulnerability identification map (Dias et al., 2024). 

Another relevant study addressing the issue of civil defense is Bardeloza et al. 

(2019), which presents a system for mapping urban vulnerability using roof detection in 

high-resolution aerial images and machine learning techniques. The system processed 

these images with moderate accuracy, making it a valuable tool for estimating 

population densities and identifying risk areas in urban environments (Bardeloza et al., 

2019). 

One of the primary responsibilities of Brazilian SFDs is responding to Pre-Hospital 

Care (PHC) incidents. In 2024 alone, the CBMSC responded to over 162,000 incidents, 

with 134,884 (or 80%) related to PHC activities (SSPSC, 2024). In this context, the study 

by Goldman et al. (2020) is particularly relevant. It describes the launch of the ET3 model 

(Emergency Triage, Treat, and Transport) by the Center for Medicare and Medicaid 

Innovation in the United States. This model emphasizes modernization and flexibility in 

emergency response, aligning patient needs with optimized resource use. The ET3 

model introduces various care pathways, including a medical triage line to determine 

whether ambulance transport is necessary, on-site treatment by a qualified health 

professional (either physically present or via telemedicine), and patient transportation 



 

 

11 
 

to appropriate facilities such as emergency clinics or mental health centers (Goldman et 

al., 2020). 

3 METHODOLOGICAL PROCEDURES 
The study employs a qualitative approach and seeks to verify the presence and 

functioning of innovation laboratories or research centers within Brazilian state fire 

departments. Philosophically, it aligns with a constructivist perspective that emphasizes 

the participants’ perceptions regarding the study’s subject (Creswell, 2010). 

A case study was conducted, with data collected through a questionnaire 

(Appendix A). This questionnaire was created using Google Forms and was administered 

in September and October 2024. It was distributed to Brazilian state fire departments 

via the National Council of State Fire Departments of Brazil (LIGABOM). The 

questionnaire referenced research conducted by Sano (2020), which aimed to analyze 

the performance and results of innovation laboratories in the public sector. However, 

some questions were modified to fit the research focus, including information about the 

state fire department (department name, respondent’s role, and duration of service as 

a firefighter) and areas of activity (administrative management, emergency 

management, pre-hospital care, vehicle rescue, hazardous materials, building fires, 

wildfires, water rescue, diving, fire science, inspection, and civil defense). 

4 RESULTS 
This section presents the results of this study, organized under two main 

headings: the respondents’ profile and the characterization of the innovation 

laboratories or research centers. These results are discussed in Section 5. 

4 1 RESPONDENTS’ PROFILE 
Twenty-three Brazilian SFDs participated, five of which had two respondents 

each (from the states of Acre, Mato Grosso do Sul, Minas Gerais, Pernambuco, and Rio 

Grande do Norte). In total, 28 responses were obtained, representing 85% of all SFDs in 

Brazil. 

Regarding the number of firefighters per department, it is observed that in Brazil, 

over 60% of the SFDs have up to 2,000 firefighters, particularly in the northeast and 
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north regions, which respectively have seven and four SFDs with these characteristics. 

Two departments, Rio de Janeiro and São Paulo, have more than 7,000 firefighters. 

Fire departments in Brazil operate under a military hierarchy and discipline, and 

career structures follow this model. Firefighters can pursue one of two career paths: as 

officers or enlisted personnel. All respondents were on the officer career track, meaning 

they were trained to perform command, leadership, and management roles within the 

department. Conversely, enlisted personnel assist officers in teaching and 

administrative tasks, with their primary responsibilities focused on service execution 

(Santa Catarina, 1983). 

In general, the officer career includes the following ranks, listed in ascending 

order: 2nd Lieutenant, 1st Lieutenant, Captain, Major, Lieutenant Colonel, and Colonel. 

The enlisted personnel career consists of the following ranks (also in ascending order): 

Private 3rd Class, Private 2nd Class, Private 1st Class, Corporal, 3rd Sergeant, 2nd 

Sergeant, 1st Sergeant, and Sub-Lieutenant.  

Over 55% of respondents are senior officers (major, lieutenant colonel, and 

colonel), indicating significant participation from the SFD’s senior management, which 

is responsible for the department’s strategic level. Furthermore, regarding the average 

length of service among the respondents, most (61.5%) have more than 15 years of 

service. 

4.2 CHARACTERIZATION OF INNOVATION LABORATORIES AND/OR RESEARCH CENTERS  

Regarding i-labs and/or research centers, only five SFDs, or approximately 21% 

of respondents, reported having this type of structure. Their presence was observed in 

two SFDs with between 5,001 and 7,000 firefighters (Federal District and Minas Gerais). 

It was also observed in one SFD with up to 500 firefighters (Piauí), in one SFD with 

between 2,501 and 3,000 firefighters (Santa Catarina), and in one SFD with over 7,000 

firefighters (Rio de Janeiro). According to respondents, the i-labs and/or research 

centers were created and named according to the information contained in Table 1, 

presented below: 
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Table 1. Nomenclature of i-labs and/or research centers of Brazilian SFDs. 

Federative Unit Name      Year 

Federal District Label (electrical laboratory) 1995 

Federal District Laqui (chemistry laboratory) 1995 

Minas Gerais Laboratory of Science, Technology, and Innovation – LCTI 2023 

Minas Gerais Intersectoral Center for Research on Climate Change and Disaster 

Risk Reduction 

2024 

Piauí Directorate of Instruction, Teaching, and Research 2003 

Santa Catarina Research and Innovation Center of CBMSC 2020 

Rio de Janeiro Research and Testing Laboratory 2015 

Source: Elaborated by the authors 

 

Table 2 shows that seven i-labs and/or research centers were reported. The 

Federal District and Minas Gerais had two SFDs with two structures of this type. It is also 

noted that the oldest structures originated in the 1990s (years before the creation of 

MindLab in Denmark) and the most recent, in 2024. In the vast majority (five i-labs 

and/or research centers), the creation of these structures occurred in a mixed manner 

(both from the General Command and from the operational sectors of the SFD); one 

occurred in a top-down manner (from the General Command to the subordinate units); 

and one did not inform. They were formalized through law, technical teaching 

instruction, resolution, or internal regulations. However, according to the respondents, 

three i-labs and/or research centers did not have their creation duly formalized.  

Regarding the number of personnel (firefighters, civil servants, and interns) in 

these structures, there were 21 firefighters on an officer career path and 19 firefighters 

pursuing an enlisted personnel career. However, it was noted that only one i-lab and/or 

research center has military enlisted personnel exclusively dedicated to the activity, 

while the others have personnel performing multiple functions in other departments. 

One SFD reported that only state firefighters take on additional functions and that 

military enlisted personnel are dedicated solely to the activity.  

Regarding the target audience of the research conducted by these institutions, 

the majority (six i-labs and/or research centers) operate both internally and externally 

to the SFD, with only one structure focused solely on the internal audience. It's worth 
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noting that only one i-lab and/or research center excludes the participation of external 

stakeholders, while two SFDs indicated that such involvement depends on the project. 

The main objectives of the i-labs and/or research centers of the SFDs are related 

to the promotion of academic research, the promotion of innovative solutions, the 

qualification of personnel, and the promotion of engagement with other innovation 

actors. 

As for the methodologies used, a greater presence of brainstorming and canvas 

techniques was observed in the development of the research.  

It is noted that the main areas of activity are related to the fire area (fire science, 

building fires, forest fires, and inspection). 

Considering that research activities entail costs beyond the mere payment of 

salaries, the SFDs were asked about the sources of financial resources allocated to the i-

labs and/or research centers. Two reported relying solely on their own resources, while 

two others indicated that, in addition to their own resources, they also secured funding 

through fundraising projects. Three stated that they relied exclusively on external 

resources obtained through fundraising projects, such as those from the Public 

Prosecutor's Office or the National Secretariat of Public Security (SENASP) under the 

Ministry of Justice and Public Security (MJSP). 

This scenario highlights the barriers and challenges faced by i-labs and/or 

research centers in sustaining their operations. When asked about their main 

difficulties, respondents identified the factors listed in Table 7. Notably, one of the 

greatest challenges is innovating within an already established system while contending 

with resource constraints and bureaucratic hurdles, which not only hinder the viability 

of these structures but may also render them unsustainable. 

5 DISCUSSION OF RESULTS 

The research highlights the diversity and complexity of innovation initiatives in 

Brazilian state fire departments (SFDs). However, their innovative activities remain 

closely tied to the core functions of these departments. While few SFDs have formally 
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established i-labs or research centers, there is a growing movement toward fostering a 

culture of innovation. 

Notably, most respondents were high-ranking officers working in the strategic 

sphere of their organizations, with over 15 years of experience as firefighters. 

Additionally, these departments’ strong participation in the research allowed for a 

comprehensive view of the innovation structures within Brazilian SFDs. 

The research aimed to examine the existence and functioning of research and 

innovation laboratories within Brazilian SFDs to improve firefighting services. While it 

provides a broad overview of how these organizations engage in innovation, its 

significance should be emphasized, as it is an unprecedented and highly relevant study. 

Findings indicate that these structures primarily promote academic research, 

develop innovative solutions, enhance personnel qualifications, and foster engagement 

with other innovation actors. However, challenges have emerged, including the 

difficulty of innovating within established systems, resource constraints, and 

bureaucratic barriers. 

Innovation structures in Brazilian SFDs typically operate as dedicated research 

centers that emphasize academic research and core operational activities, rather than 

as i-labs, which usually drive internal process innovations. The scientific literature 

portrays i-labs as government mechanisms created to meet increasing demands for 

specialized services during times of austerity and technological change. Due to their 

global proliferation, i-labs may offer an alternative for Brazilian SFDs. However, 

implementing them would necessitate a critical evaluation by senior management 

concerning feasibility, necessity, and the potential for developing new internal 

innovation structures or adapting existing research centers. Although this study did not 

address these factors, they could represent valuable directions for future research. 

Regarding public sector innovation laboratories, global trends emphasize the 

need for senior management to support and sustain these structures actively. 

Leadership with a transformative vision, a commitment to innovation, and the ability to 

challenge the status quo is essential for generating public value. 
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This study sought to adapt the methodology used by Sano (2020) to map 

innovation laboratories in Brazil. While i-lab structures exist across all branches of 

government and regions, none were found within Brazilian SFDs. 

6 CONCLUSION 

In an increasingly digital world, innovation in the public sector plays a crucial role 

in enabling innovation in the private sector and within government structures. The state 

acts to correct market failures while participating in the collaborative construction of 

innovation systems. Additionally, public organizations face government failures, making 

innovation essential for developing strategies to address wicked problems, improve 

service delivery, and enhance public participation in decision-making (Cavalcante et al., 

2017). 

In this context, knowledge management and organizational innovation are 

essential for developing new products, processes, and services, as well as for generating 

public value in the public sector. This study aimed to examine the existence and 

operation of research and innovation laboratories and/or centers within Brazilian state 

fire departments (SFDs) to enhance fire service provision. A case study was conducted 

using a survey questionnaire distributed via Google Forms. 

The study indicated high participation from Brazilian SFDs (23 federative units) 

and a strong representation of firefighters in strategic positions. Findings indicate that 

these structures primarily aim to promote academic research, develop innovative 

solutions, enhance personnel qualifications, and foster engagement with other 

innovation actors. However, challenges emerged, including constraints in innovating 

within established systems, resource limitations, and bureaucratic barriers. 

Innovation structures within Brazilian SFDs tend to function as dedicated 

research centers, focusing on academic research and core departmental activities, 

rather than as innovation labs (i-labs), which are typically oriented toward internal 

process innovations. Results also reveal that i-labs and research centers emerged from 

collaboration between senior management and operational sectors, primarily 

addressing fire-related research and fire science. Notably, only 21% of departments 
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have a physical space dedicated to innovation, suggesting alternative models beyond 

traditional physical structures for fostering innovation. 

The research highlights challenges, including rigid hierarchies, strict regulations, 

financial and personnel constraints, limited knowledge of innovative practices, 

insufficient training, and resistance to change. 

Despite its relevance, this study has limitations. The sample did not include all 

Brazilian SFDs, limiting the generalizability of the findings. Additionally, reliance on 

questionnaires and documents may restrict the depth of insights. Future research 

should expand the sample, conduct interviews, and explore the impact of i-labs on fire 

service provision. Further studies could also examine the feasibility and significance of 

implementing new internal innovation structures or leveraging existing research center 

infrastructures—areas not covered in this research. 
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