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Abstract. This article explores the institutionalization process of scientific organiza-
tions, with a focus on the case-study of the Laboratório Químico Municipal do Porto 
(LQMP). Within the context of Institutionalization Theory (IT) and framed by the 
history of chemistry, the LQMP’s lifecycle is examined to propose a new model for 
the institutionalization of scientific entities. The article reveals the dynamic interplay 
between historical developments in chemical science, micro-level scientific practices 
and macro-level societal changes, offering a comprehensive understanding of how sci-
entific institutions influence public policy and societal norms. Through the lens of IT, 
the article provides a nuanced exploration of the LQMP’s inception, development, and 
closure, shedding light on the broader implications of scientific institutionalization. 
This research addresses a gap in LQMP’s institutional understanding as a historical 
peripheral landmark in the emergence of science-based legislation. Its findings contrib-
ute to the theoretical discourse on the institutionalization of scientific practices, with 
implications for policy formulation on public health and food regulation.
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INTRODUCTION

Institutionalization is a transformative movement that influences human 
interactions through the dynamics of rules involving both individuals and 
organizations.1 The Institutionalization Theory (IT) provides a comprehen-
sive understanding of how societal norms, along with individual and collec-
tive actions, shape the institutionalization process. It emphasizes the impor-
tance of analyzing both micro and macro-levels of social events to under-
stand the complexities of institutionalization, highlighting the interplay 
between individuals and societal structures. 

Studying institutionalization is crucial for clarifying the emergence of 
science-based legislation and the dynamics of science communication. IT 
helps to address how practices, initially developed within scientific commu-
nities, shape social values, policies, and legislative frameworks.2 By analyz-



104 José Ferraz-Caetano

ing the role played by various stakeholders, IT explores 
how their interactions affect the public’s understanding 
of scientific advancements. But IT also studies the estab-
lishment of scientific standards, regulations, and norms, 
clarifying their contribution to building public trust in 
scientific institutions. Naming the challenges encoun-
tered during the institutionalization process helps this 
theory design strategies to enhance the relationship 
of scientific research with significant policies. It offers 
a framework to decipher the intricate relationships in 
the science-society-policy triad, providing insights into 
how values, norms, and power dynamics influence the 
embracement of scientific innovations.

While IT offers a robust theoretical framework, it 
lacks a specific method to incorporate scientific institu-
tions. This is significant when considering the theory’s 
potential to substantiate the implication of laboratories 
in shaping new science policy. Although IT explains 
stakeholders’ roles and the evolution of practices with-
in scientific communities,3 it does not provide a simple 
method to trace how these laboratories, as institutions, 
transition from sites of knowledge production to influen-
tial policymaking entities. A robust theoretical appara-
tus can help fill this gap by offering a structured way to 
laying out the pathways through which scientific prac-
tices become embedded within regulatory frameworks. 
This is especially important for understanding how sci-
entific institutions influence public policy and how, in 
turn, these institutions are shaped by social and political 
forces. The model provides a lens to examine how scien-
tific institutions gain legitimacy, influence decision-mak-
ing, and contribute to broader societal change. 

The importance of such model is further ampli-
fied when considering scientific institutions located in 
peripheral or historically marginalized regions. Often, 
studies on the institutionalization of science focus on 
central or dominant institutions in major urban or aca-
demic hubs, leaving peripheric institutions underexam-
ined. A theoretical model tailored to this process allows 
for the analysis of case studies from such institutions, 
offering insights into how they contribute to the broad-
er scientific landscape. As these institutions often face 
unique barriers in gaining legitimacy, a structured mod-
el can highlight how they navigate these challenges and 
interact with national and international policy. Under-
standing these dynamics is critical for fostering equita-
ble science policy, as it ensures that contributions from 
all regions are integrated into broader policy discussions.

This article aims to develop a comprehensive IT 
model tailored to scientific institutions, using an historic 
chemistry laboratory as a case study. It hypothesizes that 
the Portuguese Laboratório Químico Municipal do Porto 

(LQMP), opened in 1884 and closed in 1907, serves as a 
model to unravel the complex dynamics of institution-
alization within scientific practices. This interdiscipli-
nary approach is relevant for a history of chemistry, as it 
delves into how scientific laboratories shaped legislative 
frameworks, particularly in areas like public health and 
food regulation. It posits an essential question: to what 
extent do the processes and practices cultivated within 
scientific laboratories influence the development of laws 
and societal norms? By using the LQMP’s historical case 
study, the article seeks to build a theoretical framework 
to analyze the broader impact of scientific practices on 
institutional evolution. This approach not only enriches 
the understanding of chemistry’s role in societal devel-
opment but also highlights how chemistry laboratories 
were instrumental in standardizing practices that shaped 
public policy. This novel exploration is crucial for histo-
rians of chemistry, as it provides a detailed account of 
how laboratory advancements translate into legislative 
changes.

INSTITUTIONALIZATION THEORY AND SCIENTIFIC 
PRACTICE

One can define institutionalization as a transforma-
tive movement that aims to inf luence the dynamics 
of human interactions. Max Weber4 defined the logic 
of institutionalization given three regulatory actions: 
a phenomenon of regulation; adapting existing rules; 
and replacement by new rules. It is human activity that 
installs rules and procedures, involving people (indi-
vidual and collective) and organizations (social or politi-
cal), making work a set of norms that establish the social 
contract.5 Although it is not this research’s goal to ana-
lyze the context of institutionalization and its historical 
development, it highlights the dynamics of how practic-
es become shared rules, formalized around all society’s 
actors.

There are several theories to analyze how institu-
tional movements can occur. Amongst them, there is a 
confluence of opinions on key three conceptualizations.6 
First, (i) a cultural movement, process of constitutive 
institutionalization that emerges based on the values 
and social norms which interconnect people and institu-
tions. Building stakeholders’ mutual trust is essential for 
the effective adoption of regulations, key to understand 
behavior change. Second, (ii) in a movement of rational 
choice, institutional momentum comes as a pragmatic 
urgency of the common good, overlapping actors’ indi-
vidual decisions. Perhaps the most cited explanation for 
the analysis of society policies, this approach allows a 
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rational observation by assuming that the preferences of 
the individual are ‘stable’ and their dynamics of inter-
est manifest in society within pre-established rules. 
Therefore, it must substantiate certain caution when the 
model falls into the assumption of more dynamic soci-
eties. Finally, (iii) a crisis movement explains that insti-
tutions emerge and change because of external shocks 
that disrupt their normal functioning. The shift in the 
institutional landscape’s status quo is a response to 
these changes, understood as a framework for resolv-
ing a generalized crisis. Most times, this type of think-
ing comes from the understanding of radical changes in 
social regimes, limiting movement explanations to these 
moments of tension. Such definition illustrates a sophis-
ticated event, which is comprehensible considering the 
interdependence between the three referenced move-
ments of community-based norms. Therefore, I intend to 
highlight the positive aspects that an institutional analy-
sis brings to the compression of historiographical move-
ments. Not in comparison to the advances highlighted 
by political science, but as a contribution to the integra-
tion of actors’ actions within society. 

The goal of the proposed model is to provide, upon 
a investigation into different ways of interpreting IT, an 
overarching potential meta-theory7 of a scientific organi-
zation’s institutionalization process. This would be a 
model that monitors change between levels of explana-
tion and recognizes practice diversity. To extend IT’s 
connection to the main quandaries of scientific knowl-
edge, namely the link between macro or micro-level 
social events, the focus is on the sequence by which 
organizations gain institutional status. In new institu-
tionalism, such as most theories of social systems, indi-
vidual actors represent the micro-level and structures 
uphold individuals’ actions portrays the macro-level.8 
As social truth rises from many individual-level actions, 
a simple combination model lacks sufficient detail to 
describe the practice heading towards social standing.

Coleman emphasizes the necessity for social theory 
to delimit between the micro and macro-levels of social 
events,9 insisting that understanding system segments 
dynamics is crucial for this clarification. It is vital to 
avoid merely amalgamating individual system compo-
nents, as the interplay between levels is a complex phe-
nomenon that may not always be predictable. Address-
ing the challenge of capturing the nuanced interrela-
tions between these levels is of pivotal concern for theo-
ries focused on institutional activities.10 This typically 
involves situating the macro narrative within the context 
of an emerging organizational field. And this will be the 
backbone of the proposed model: it incorporates three 
development stages, starting with a macro-level trig-

ger towards micro-level influences,11 culminating in a 
new, unified macro-level framework. The process, initi-
ated by a social trigger and mediated through individual 
and group actions, leads to the adoption of new prac-
tices and the establishment of a cohesive scientific field. 
Several factors are incorporated for a comprehensive 
understanding of the institutionalization process, as they 
include identifying the triggers that drive the process 
and recognizing the role of agency throughout. It is also 
crucial to identify the mechanisms that embed institu-
tional norms: analyze the factors influencing the spread 
of the process, the level of uniformity within the organi-
zational field, and pinpoint the conditions that unify 
various practices and beliefs.

Applying this model to study scientific institutions 
also provides a structured approach to examining how 
scientific practices evolve. From individual actions with-
in a laboratory setting to influential factors shaping soci-
etal norms, they help understand the institutionalization 
of scientific practices as a dynamic between micro-level 
innovations and macro-level structural shifts.12 It can be 
thus understood how scientific institutions contribute to 
the development of science-based policy. This approach 
aligns with Coleman’s suggestion13 that ‘serendipity’ in 
scientific discoveries can catalyze new theoretical under-
standings, emphasizing the significance of IT in framing 
the role of scientific institutions.

THE LABORATÓRIO QUÍMICO MUNICIPAL DO PORTO 
(1884-1907) – AN INSTITUTIONAL CASE-STUDY

At the end of the 20th century, a clear scientific 
movement emerged in the social sciences on the study 
of laboratories as institutions. Perhaps the most impact-
ful studies originate in European sociological schools, 
as Bruno Latour’s works provided a new look at the 
true extent and influence of activity of scientific labora-
tories.14 The new conception on the construction of the 
scientific argument launched a profound debate on the 
actual weight of laboratories, as institutional social ele-
ments. It did not take long for the historiographical 
debate focused on this theme, as that influence will be 
evident in this section.15

In the development of scientific policies in histori-
cal contexts of laboratories as institutions,16 most of the 
research deals especially with the period between wars 
and post-World War II.17 In line with a great literature 
impulse in scientific communication, historiography was 
concerned with the role of these actors as engines of a 
scientific agenda, uneasy with society’s technological lit-
eracy and the adaptation of states’ perception to the 20th 
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century scientific revolution.18 This was later recovered 
by contemporary science historians interested with the 
process of science and technology development in the 
20th century.

The lifecycle of the Laboratório Químico Municipal do Por-
to, (1884-1907)

The LQMP was a chemical laboratory established 
in Porto, Portugal, in the late 19th century.19 Its creation 
was part of the city’s initiative plan to improve public 
health, urban sanitation, and food safety standards.20 
The laboratory was set up to conduct chemical analyses, 
primarily focusing on food and water safety to combat 
adulteration. Under the leadership of notable chemists 
such as António Joaquim Ferreira da Silva (1853-1923), 
the LQMP played a crucial role in the city’s scientific 
advancements, contributing to the establishment of 
standards and regulations in Portuguese food safety and 
hygiene.21 It became a model for integrating scientific 
practices into governance and public policy, reflecting 
the broader trend of institutionalizing science towards 
societal needs.

In discussing the genesis and evolution of the Labo-
ratório, it’s pivotal to delve into two distinct, yet inter-
twining contexts: the academic and political realms 
of late 19th century Porto. The growth of the Academia 
Politécnica do Porto (“Polytechnic Academy of Por-
to”, APP) and the ambitious “City Improvement Plan” 
marked key milestones that drove LQMP’s establish-
ment. However, the interconnection between these two 
catalysts – each with its unique origin – raises intriguing 
questions about academic advancement in nurturing sci-
entific institutions.

António Ferreira da Silva emerges as a key figure 
in this narrative, bridging the academic pursuits of the 
Academia and the city’s development aspirations out-
lined in the “Improvement Plan”. While the former’s 
influence has been explored,22 the latter warrants a clos-
er examination. The “Improvement Plan”23 unveiled by 
the Municipality of Porto in 1881 championed a vision 
of progress, aiming to transform the city into a desir-
able destination for tourists and a European commer-
cial hub. Rooted in the aftermath of the 1876 economic 
and banking crisis, addressing the perceived isolation 
of the historic city center24, the plan proposed an inte-
grated approach to urban renewal beyond architectural 
rejuvenation. The plan’s advocates articulated a straight-
forward vision: “The only remedy now,” as stated in the 
prologue, “was to progress, and improve in order to 
excite the desire to be visited, and to offer visitors such 
comforts”. Much like historians of science have argued 

that peripheral European cities played an essential role 
in shaping scientific modernity,25 despite often being 
perceived as “backward” compared to major scientific 
centers.

Central to this vision was the imperative of pub-
lic health and sanitation, considered fundamental for 
revitalizing the city’s economic vigor, aligning with the 
standards of prominent European centers. The plan’s 
scope encompassed citywide hygiene improvements, 
extended to individual homes’ integration into the pub-
lic sanitation network, ref lecting a holistic approach 
to urban development. Acknowledging the legislative 
efforts made abroad to inspect health standards of con-
sumable goods (like meat, fish, milk, wine, and olive 
oil), the plan scrutinized the “pernicious influence on 
the public health of foodstuffs”. Until that time, Portu-
guese food regulation was largely a legal matter without 
a robust legislative scientific foundation.26 The report 
recognized the emerging need for “special technicians” 
trained in detecting food adulteration, highlighting 
an international trend toward establishing specialized 
laboratories that offer analyses for individuals con-
cerned about the safety of their food. In this context, 
the proposal suggested that establishing such a labora-
tory would be a valuable service to Porto’s citizens. By 
providing scientific expertise in the areas of toxicology, 
food safety, and sanitation, the LQMP would become 
central to these efforts, much like its counterparts in 
cities like Paris, Barcelona and Madrid.27 By exemplify-
ing how peripheral cities could localize scientific models 
to address their own urban needs , I argue that LQMP’s 
establishment was not merely a scientific endeavor, but 
a strategic component of a broader initiative to elevate 
Porto’s stature, blending scientific innovation with urban 
progress.

For this purpose, in 1882 the municipality of Porto 
began installing the LQMP. Eminent chemist António 
Ferreira da Silva is personally invited by the Mayor to 
direct this process, later becoming its first (and only) 
Director.28 But Ferreira da Silva’s choice is not only jus-
tified by his scientific curriculum. He had previously 
taken part as an expert on the city’s water distribution 
assessments. His research on how water from surround-
ing rivers were supplying the city, proved to be impor-
tant in the city’s determination to pursue sustainable 
sanitation programmatic lines. On November 9th, 1882, 
a municipal council session approved LQMP’s establish-
ment, installing it near the city’s Town Hall on Rua do 
Laranjal, a street that no longer exists today (due to the 
opening of the current Avenida dos Aliados). In January 
1883, City Council sworn in Ferreira da Silva as LQMP’s 
director, which opened on June 2nd, 1884.
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Figure 1. Photograph of the front of the Laboratório Químico 
Municipal do Porto (c. 1900).29

The institution was active until 1907, when it was 
compulsorily closed by the Municipality of Porto. Alves 
and Alves’ research vividly captures the tension between 
the Porto City Council and the LQMP’s director, amidst 
discussions on the depletion of competencies and the 
“consequences of political tactics.”30 While the defini-
tive closure of the LQMP became apparent only a dec-
ade later in 1917, the laboratory never resumed its activi-
ties. This prompted disappointment within the scientific 
community, with many lamenting the laboratory’s dis-
appearance as a significant setback for chemical science. 
One of the most poignant reflections came from chemist 
Alberto de Aguiar, who mourned the closure of what he 
coined as a “sanctuary of chemistry.”31

International Models: a Blueprint for Porto’s LQMP

Before LQMP’s establishment, Ferreira da Silva would 
visit the facilities of a model laboratory, selected among 
those who “around the world tackle the falsification of 
foodstuffs”: the Municipal Chemistry Laboratory of Par-
is.32 This laboratory, established in 1878 and following 
the well-achieved model of the city of Brussels, aimed to 
enhance public health and hygiene by monitoring adulter-
ated food products. Initially serving only police requests, 
it became a pivotal institution in the modernization of 
urban health systems, setting a precedent for municipal 
laboratories across Europe. But when under pressure from 
the city’s food merchants, it began “hybrid” operations33 
in 1880, catering to both public and private entities.34 As 
such, it was the ideal candidate to emulate a new Munici-
pal laboratory in Europe’s periphery.

The influence of the Parisian laboratory on LQMP’s 
establishment in 1884 is particularly significant. Founded 
to address the challenges posed by urbanization, pollu-

tion, and the need for public health standards, the labo-
ratory became a trailblazer in chemical analysis. It set 
new analytical standards, but it also served as a model 
for other European cities. It inspired the adoption of sim-
ilar practices in places like Lisbon and Porto in Portu-
gal, as well as major Spanish cities such as Barcelona and 
Madrid.35 Unlike Paris’, which restricted private service 
initially, Porto’s laboratory was accessible to the city’s 
populace from the beginning, highlighting its commit-
ment to community engagement. This closeness to soci-
ety is a defining feature of the laboratory’s institutionali-
zation, demonstrating how it was essential in shaping its 
operational framework and contribution to IT.

The Paris Municipal Laboratory’s integration into the 
fabric of municipal governance set it apart as a model of 
scientific institutionalization. It was not just a research 
facility. It was embedded within the city’s administra-
tive framework, as Parisian chemists played a central role 
in investigating public health and food safety risks. This 
model of governance was appealing to other European 
cities which were eager to modernize a more scientific 
approach to urban issues.36 In Porto, the LQMP was simi-
larly integrated into the municipal structure. This close 
relationship between the laboratory and municipal govern-
ance echoed the Parisian example, showing how science 
could be institutionalized from a local administration.

The adaptation of the Parisian model involved not 
only mimicking its structures, but also tailoring the lab-
oratory’s functions to the specific Portuguese challeng-
es. Porto was an industrializing city with rising public 
health challenges, but the local context of wine produc-
tion, food adulteration, and sanitation standards created 
unique demands for the LQMP. While the Paris labora-
tory dealt with a broad spectrum of urban health issues, 
the LQMP placed particular emphasis on food safety, 
especially in regulating wine production, central to the 
regional economy. Wine adulteration posed a significant 
health risk, and international trade required the enforce-
ment of safety standards to maintain foreign markets’ 
credibility.37 The Paris laboratory had set a precedent 
for addressing food adulteration, particularly in detect-
ing harmful compounds, such as sulfur dioxide used in 
wines. The LQMP adopted similar methods, applying 
rigorous scientific analysis to ensure that Porto’s wine 
production adhered to local health standards and inter-
national trade regulations. This effort to ensure wine 
safety can be seen in the LQMP’s focus in detecting 
common adulterants like saccharine and sulfites.38 As 
noted in the laboratory’s activity reports, work on wine 
adulteration was critical to maintaining public health 
and the city’s economic standing, by following the Paris 
laboratory’s model of chemical analysis.
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Beyond Portugal, the Parisian model could also be 
seen in Spanish laboratories, particularly those in Barce-
lona and Madrid. Like Porto, these Spanish cities were 
grappling with the consequences of industrialization and 
urban growth, which brought about public health cri-
ses.39 Municipal laboratories in Spain developed similar 
frameworks for food regulation through scientific analy-
sis. For example, the customs laboratory in Madrid and 
the municipal laboratory in Barcelona took on roles like 
LQMP in addressing food adulteration and toxic risks in 
public health. However, the Spanish context differed in 
that these laboratories often operated under more cen-
tralized national frameworks, particularly in customs 
regulations.40 The Spanish laboratories focused heav-
ily on the regulation of imported goods, ensuring that 
food products entering the country met national health 
standards. This focus on customs was less pronounced 
in the LQMP, which had a more local emphasis, though 
the “Lisbon Customs Laboratory” filled this role for Por-
tugal.41 The LQMP’s emphasis on local issues made it 
distinct from its Spanish counterparts, which were more 
closely tied to national regulatory frameworks.

Additionally, LQMP was at the forefront of foren-
sic toxicology in Portugal, becoming involved in high-
profile legal cases that required scientific expertise in 
detecting poisons and toxic substances. While this 
forensic function was already established in Paris and 
other European cities, it became a hallmark of LQMP’s 
innovative contributions at the local level, ultimately 
establishing the laboratory as a national reference.

LQMP’s institutionalization can thus be traced back 
to the practices imported from the Municipal Chemistry 
Laboratory of Paris. This relationship can be categorized 
though features that were fully (or partially) adopted 
or not implemented. Concerning adopted features, the 
LQMP emulated the Paris laboratory’s mission of combat-
ing commercial fraud and food adulteration, enhancing 
public health and hygiene. More than just a local scientific 
entity, the LQMP grew into a recognized national institu-
tion, pivotal in the fight against food fraud.42 Its analyses 
gained legal credibility, often used as forensic evidence, 
underscoring its institutional legitimacy.43 This recogni-
tion extended further as the LQMP played a crucial role 
in standardizing laboratory procedures, illustrating its 
established institutional stature.44 This is documented in 
the amassed reports of the first Portuguese commission to 
“Standardize Chemical Analysis” for food inspection pur-
poses, where many of the LQMP’s procedures are adopt-
ed, mainly on wine, olive oils and water analysis.45

Under Ferreira da Silva’s leadership, the LQMP 
spearheaded a committee for procedural unification, but 
also became a beacon of excellence, influencing labora-

tory practices beyond its walls.46 This pivotal role, deep-
ly intertwined with the academic community in Porto, 
signifies the LQMP’s impact on the institutionalization 
of scientific practices, drawing inspiration from, and 
expanding upon, the foundational model established by 
the Paris laboratory. However, it is difficult to envision 
Ferreira da Silva as more than just a brilliant academ-
ic without considering the significant contributions he 
made through his work at the LQMP. There is the pos-
sibility that both him and the laboratory have together 
distilled their legitimacy in the social and academic field. 
Without this symbiosis, perhaps the conditions for Fer-
reira da Silva to have chaired the committee for the study 
and unification of the methods of scientific analysis of 
wines, olive oils and vinegars in 1895 had not been met.47

But LQMP’s institutionalization also highlights 
aspects that were not incorporated. Unlike in the begin-
ning of its Parisian counterpart, as discussed, the LQMP 
embraced a more inclusive approach, offering its servic-
es to both public and private sectors from its inception. 
Other major difference was the LQMP’s initial lack of 
national legislative certification.48 This absence is notable 
given the laboratory’s aim to serve as a scientific insti-
tution, but it can be explained because of the lack of a 
national legal framework defining food regulation stand-
ards at the time of LQMP’s inception. Indeed, it was the 
LQMP’s director that supervised the scientific effort in 
designing such regulations. The supervisory role and 
the need for scientific credibility by other power entities 
were significant challenges during the laboratory’s exist-
ence, until the consolidation of Portuguese food regula-
tion and public health act between 1902 and 1905.

LQMP’s scientific credibility was bolstered by another 
pivotal moment for its institutionalization: its involvement 
in the Urbino de Freitas Case, 1890-1893, a high-profile 
alleged poisoning case in Porto. The laboratory’s findings 
were scrutinized in court, especially when contrasted with 
diverging results from other institutions and international 
experts.49 This case exemplified LQMP’s struggle to estab-
lish its legitimacy and authority in the forensic domain. 
The case, often regarded as the first major forensic case in 
Portugal, brought to the forefront the role of scientific evi-
dence in legal proceedings. Urbino de Freitas, a respected 
doctor, was accused of poisoning his nephews to claim 
their inheritance. The case became infamous not only for 
the crime but also for the public debate it sparked around 
the legitimacy of scientific evidence versus authority-based 
arguments in court. At the heart of the trial was the foren-
sic analysis conducted on the LQMP led by Ferreira da Sil-
va, who applied advanced analytical chemistry techniques 
to detect toxic substances in the victims. The defense, 
however, questioned Ferreira da Silva’s findings, leverag-
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ing arguments of authority: that more senior scientists and 
international experts should be trusted over the younger, 
local chemists involved. But Ferreira da Silva’s interven-
tions were crucial in establishing the credibility of LQMP’s 
scientific analysis as forensic evidence. The trial demon-
strated the increasing importance of scientific methodolo-
gies in legal decision-making, challenging the traditional 
reliance on authority figures and subjective judgments, 
marking a shift towards evidence-based legal practices. 
Having LQMP’s analysis decisively impacted the convic-
tion of Urbino de Freitas, it shaped public opinion on labo-
ratory’s status as a credible institution in the development 
of analytical chemistry and its institutionalization of sci-
ence in legal frameworks. This blending of science and law 
was less pronounced in other peripheral city laboratories, 
where the focus was on broader public health. LQMP’s 
evolution reflects its transition from a purely scientific 
entity, showing how scientific institutions must secure 
legitimacy within their broader societal environments.

These efforts were halted with the abrupt closure of 
the LQMP. Highlighted as a personal crusade against its 
director and not merely an administrative decision, it was 
a move that rippled the scientific community, munici-
pal governance, and Porto’s society.50 Especially when the 
Laboratório had garnered international recognition for its 
scientific contributions.51 In 1907, the Porto City Council 
closed the facility influenced by a report52 suggesting the 
laboratory had strayed from its core mission of analyzing 
foodstuffs. The report, coupled with the argument that the 
laboratory’s functions were being absorbed by newer insti-
tutions (accompanied from the Portuguese food regulation 
act) provided the official rationale for its closure. However, 
this surface reasoning obscured deeper layers of academic 
rivalry, political maneuvering, and economic considera-
tions.53 Indeed, the laboratory had broadened its scope of 
work, which included analyses beyond its original remit, 
but this expansion enabled the laboratory to tackle an array 
of public health issues beyond food safety.54 This was not 
seen as a scientific advantage from the institution, as crit-
ics argued it had diverted from its foundational purpose. 
Despite several protests, the laboratory was shuttered, a 
move that some perceived as a dismissal of science’s value 
in societal progress. Although Ferreira da Silva challenged 
the decision, the laboratory’s fate had already been sealed, 
marking the end of an era in Porto’s scientific history.

A case for LQMP’s institutional analysis

Introducing IT in the context of the LQMP and 
its significance involves understanding the interplay 
between micro-level actions and macro-level social struc-
tures.55 The LQMP serves as a pivotal case study illus-

trating how scientific practices become institutionalized, 
influencing broader legislative frameworks, culminating 
in the emergence of food regulation. Initially, the labo-
ratory’s creation was a response to a macro-level social 
need for improved public health standards, particu-
larly on food safety. This need acted as a trigger, start-
ing a process where micro-level actions (specifically, the 
scientific analyses and methodologies developed by the 
LQMP) began to influence and shape social structures.

At the micro-level, individual actors within the 
LQMP, led by figures like Ferreira da Silva, engaged in 
scientific practices that laid the groundwork for stand-
ardized methods of food regulation. These practices con-
tributed to a shift in how foodstuffs were regulated at a 
broader societal level. The transition from micro-level 
actions to macro-level institutionalization occurred as 
the practices and findings of the LQMP gained recogni-
tion and were eventually incorporated in chemical stand-
ards. The laboratory’s work helped to establish a mutual 
trust between the scientific community, the public, and 
policymakers, demonstrating the effectiveness and neces-
sity of science-based approaches to food regulation. 
This trust facilitated the adoption of the LQMP’s prac-
tices, leading to their integration into legislative frame-
works.56 Furthermore, the LQMP’s experience aligns 
with the crisis movement of institutionalization. Societal 
shocks, such as public health crises related to food safe-
ty, prompted a reevaluation of existing practices and the 
adoption of new validated approaches. The laboratory’s 
success represented a response to these pressures, leading 
to a transformation in how food safety was regulated.

THE INSTITUTIONALIZATION THEORY MODEL

In creating the institutionalization process within the 
context of the LQMP, I propose the following framework 
based on IT towards scientific laboratories. This model 
emphasizes the centrality of cognitive and innovation pro-
cesses in the scientific laboratories’ institutional develop-
ment. It highlights the importance of legitimation, routi-
nization, and the appropriation of these practices in estab-
lishing norms to fit new contexts. In parallel, adaptability 
within the scientific field is compatible with institutional 
pressures, reflecting the ongoing need for scientific inter-
pretation and public understanding of science. This intends 
to be a foundation for empirical research aimed at describ-
ing the specific causal relationships in the process of insti-
tutionalization in scientific laboratories. In this proposal, 
the original IT model is split into three complementary 
macro-level phases, as depicted in Figure 2. Each phase has 
its own micro level environment, which is now introduced.
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Phase One – Trigger: launch of scientific laboratories’ insti-
tutionalization

This phase begins with the recognition of the mate-
rial and socio-cognitive conditions within laboratories 
that call for institutionalization – dubbed as “the trig-
ger”. These could be, for example, breakthrough discov-
eries, paradigm shifts, policy changes or crises in sci-
entific credibility. Next, the key agents (or drivers) that 
influence institutionalization initiation must be identi-
fied. Influential scientists at the helm of scientific insti-
tutions could play a pivotal role as well as funding bod-
ies or regulatory agencies. There should be an explicit 
gap recognition that institutionalization drivers aim to 
address. It might involve advancing scientific knowl-
edge, enhancing scientific credibility, or addressing 
societal concerns. And finally, initial consensus build-
ing aggregates previous findings by establishing a direc-
tion for the institutionalization process. Even if not fully 
detailed, there should be an early agreement on what the 
institutionalization aims to achieve within the laborato-
ry context. Figure 3 represents the micro-level structure 
of Phase 1.

Phase Two – Legitimation: structuring institutional practices

In the second phase, a novel method, technology, or 
organizational structure emerges as a response to the “trig-
ger”. Various trends can influence the acceptance of new 
practices within the scientific community, influenced by 
its structure. Institutionalization occurs when these new 
methodologies become a central part of the laboratories’ 
modus operandi, establishing through habits and incorpo-
rating formalities. This phase is crucial for process mate-
rialization, where abstract concepts turn into tangible 
practices. It starts with the development of new practices, 
involving the introduction of novel methodologies (tech-
nologies or processes) in response to the identified needs. 
Next, these new practices are integrated into existing labo-
ratory frameworks. Such incorporation requires adaptation, 
where practices change or become tailored to fit the unique 
contexts of different laboratories. The concept of agency, 
where individuals or groups within laboratories take action 
to implement new practices, often signals the emergence of 
these innovations. This can result from leadership driving 
change, collaborative efforts, or institutional mandates. 

But the goal of these new practices is also to gain 
legitimacy within the scientific community. Demon-

Figure 2. Macro-level description of the proposed IT model. 

Figure 3. Micro-level description of the proposed Phase One of the IT model. 
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strating reliability with scientific values can be achieved 
through successful new practices’ routinization and 
endorsements from influential figures. Through practice 
consistent monitoring, this feedback is crucial for refin-
ing and solidifying the institutionalization process. Thus, 
Phase Two ensures that new practices are developed, inte-
grated, and legitimized within the scientific laboratories, 
paving the way for their transition to Phase Three. Figure 
4 represents the micro-level structure of Phase Two.

Phase Three – Memory: diffusion and homogenization of 
scientific laboratories

The last phase depicts the establishment of new prac-
tices. It signifies the maturation of institutionalization, 
with the eventual appropriation of their norms or stand-
ards, adapted to new regulation contexts for policymakers.

Practice adoption is a hallmark of successful institu-
tionalization, showing that they have gained acceptance 
within the scientific community. Once they become part 
of a routine, they are no longer seen as new or optional 
but essential components of scientific work. They are fur-
ther embedded in the institutional memory of the com-

munity, preserved through documentation and transmis-
sion of knowledge. In shaping future research beyond 
cultural integration movements, they now become part 
of collective knowledge. Evaluating the long-term impact 
of these institutionalized practices by identifying cultural 
movements can either expand or restrict their develop-
ment. This evaluation helps understand the consequences 
of the institutionalization process. Figure 5 represents the 
micro-level structure of Phase Three.

INSTITUTIONAL ANALYSIS OF THE LABORATÓRIO 
QUÍMICO MUNICIPAL DO PORTO, (1884-1907)

LQMP’s Phase One

By examining the LQMP through the lens of Phase 
One, its inception aligns with the theoretical framework 
that emphasizes the importance of socio-cognitive con-
ditions, key drivers and consensus building in the early 
stages of institutionalization. The laboratory appears in 
response to Porto’s public health concerns, particularly 
related to food adulteration and water quality.57 This idea 
materialized in Porto’s urban improvement plan, which 

Figure 4. Micro level description of the proposed Phase Two of the IT model. 

Figure 5. Micro level description of the proposed Phase Three of the IT model.
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highlighted the role of science and technology in advanc-
ing the city’s welfare, establishing a scientific institution 
dedicated to addressing these public health issues.

The approval of Porto’s urban improvement plan, 
which included the establishment of the LQMP, was the 
trigger event in this context. The LQMP was a response 
to a recognized need for scientific approaches to address 
food safety and public health, reflecting a socio-cogni-
tive shift towards trust in science for societal improve-
ment. It’s focus on bromatology, public health and 
chemistry directly addressed the city’s concerns, demon-
strating a clear link between the institution’s needs and 
objectives.58 However, the renewal of the APP cannot be 
ignored in this context. Only through structural reforms 
in higher education that the critical mass needed to staff 
this laboratory could be generated.59

Porto’s challenges with food adulteration, which 
threatened public health, led to the establishment of the 
LQMP to address food safety through scientific analysis. 
This move was also a reflection of a broader trend, align-
ing Porto with other European cities that had already 
recognized the importance of scientific laboratories in 
enhancing urban health standards.60 The LQMP was 
envisioned as a pivotal institution that would not only 
bridge the existing gaps in public health management, but 
also as a beacon of scientific advancement within the city.

Initial consensus around the creation of the LQMP 
involved support from various stakeholders, includ-
ing the city council, the academic community, and the 
public.61 By positioning the LQMP at this intersec-
tion, stakeholders collectively acknowledged the labora-
tory’s role in fostering a safer urban environment. Such 
consensus was crucial in ensuring the laboratory’s suc-
cessful integration into the city’s public health strategy, 
solidifying the commitment from various sectors to use 
the LQMP’s services. Also, the laboratory’s alignment 
with the city’s improvement plan and its support from 
prominent figures like Ferreira da Silva would have facil-
itated this consensus-building process.62 With his exper-
tise and reputation, Ferreira da Silva played a pivotal 
role in the laboratory’s establishment. His international 
recognition and scientific acumen provided the credibil-
ity and authority to drive the LQMP’s creation and its 
subsequent scientific endeavors.

LQMP’s Phase Two

In Phase Two of institutionalization, the focus shifts 
towards the development, integration, and legitimation 
of new practices within the institution. This involves the 
operationalization of its scientific practices within the 
framework of Porto’s public health agenda. 

Upon its establishment, the LQMP embarked on 
developing and refining scientific practices, particularly 
in analytical chemistry. These practices align with the 
theoretical aspect of Phase Two, where an institution 
operationalizes its foundational objectives. The labora-
tory pioneered methods for detecting food adulteration, 
a practice that was not only novel for Porto’s context 
but also set a new standard beyond it. Methodologies 
were developed in response to relevant societal quarrels, 
depicted in two major events: the Salicilagem dos Vin-
hos do Porto, (1885-1905) (to be discussed further) and 
the Caso Urbino de Freitas, (1890-1893).63 Such practice 
integration into existing laboratory frameworks required 
a dynamic adaptation process, where traditional meth-
ods were reconfigured to accommodate the innova-
tive approaches introduced by the LQMP. Therefore, 
the municipal laboratory eventually collaborated with 
other national services to enhance public health.64 This 
integration showcases the laboratory’s fitness within the 
broader municipal context, reflecting IT’s emphasis on 
practice integration within the existing framework.

Under the leadership of Ferreira da Silva, the 
LQMP showed agency in advancing the field of food 
safety and public health policies.65 Along with the col-
lective efforts of the laboratory staff, his action ensured 
that the new practices were not only developed but also 
effectively adopted and integrated into the laboratory’s 
routine operations. His role in research, analysis, and 
public engagement illustrates the concept of agency in 
institutionalization, where his scientific contributions 
in addressing public health concerns, helped legitimize 
practices both within the scientific community and 
the public.66 The laboratory’s international recognition 
underscore its legitimation, a key aspect of Phase Two 
where the new practices gain acceptance.

As described in its statutes, the LQMP performed 
bromatological and food analyses at the service of the 
population. Its financing, however, came from comple-
mentary analytical work outside the LQMP’s main area 
of operation. In this context, attention is drawn to the 
analysis that Alves and Alves made about LQMP’s activ-
ity in the period 1884-1906:

According to the Regulation, the analyses requested by 
individuals or other authorities would be repaid according 
to an accessible tariff: 500 réis for any qualitative analysis; 
2250 réis for quantitative analyses of water, vinegar, sugar, 
coffee and cheese; 4500 réis of beer, wine, milk, chocolate, 
flour, butter and bread; According to the objective of its 
creation, the Laboratory developed its action mainly in the 
analysis of food substances and their counterfeits, because 
between 1884-1906, of the 10487 samples counted, 7726 
were related to food examinations.67
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In that period, the LQMP provided society with an 
analytical inspection service, executed by experienced 
chemists, on diverse items like wine, bread, milk or but-
ter (and other reports of coffees and vinegars). Simulta-
neously, the only foodstuffs whose analyses are centrally 
regulated are wines, olive oils and vinegars. Not only has 
the Municipality of Porto founded a specific laboratory 
institution to analyze foodstuffs, but it has also adopted 
systematic, reproducible methods, making them freely 
available on the market. Here, its early action fulfilled the 
city’s “Improvement Plan”, positioning it as a key player in 
the emerging food security standards seen across Europe. 
The laboratory’s role as an agent of change, spreading evi-
dence-based practices, helped legitimize its efforts despite 
the apparent legislative delays from the Portuguese gov-
ernment.68 To account for this, Figure 6 depicts the sam-
ple types analyzed in early years by the LQMP. 

Figure 6 shows a significant increase in the num-
ber of samples analyzed, especially in the early years, 
followed by sustained high levels of activity. The peak 
around the late 1880s shows a heightened public con-
cern about food adulteration during this period, lead-
ing to more frequent analysis requests. This represents 
Phase Two’s period of consolidation and expansion of 
the LQMP’s role in food safety, marked by the system-
atic application of analytical chemistry to inspect food-
stuffs. Also, Figure 6’s right chart shows a diversification 

of sample types beyond food, especially after 1890. The 
large green section corresponds to medical analyses, 
which became a significant part of the LQMP’s work, as 
this diversification reflects the broader role the labora-
tory played in municipal health efforts. The increase in 
non-food-related analyses like medical, industrial and 
toxicological testing, particularly in the 1890s, shows 
how the laboratory adapted to additional needs while 
maintaining its focus on food safety.

On food analysis, the largest part of the LQMP’s 
activities (shown by the dominant red area in the left 
chart), reflects the core mission of the laboratory dur-
ing Phase Two: to protect public health by identifying 
fraudulent practices in food production. The graph dem-
onstrates that the lab responded to the growing aware-
ness and concern regarding food adulteration, a crucial 
public health issue at the time. As the laboratory’s infra-
structure and methods matured, more samples were 
processed, and reproducible methods became stand-
ard. This increased testing volume can also be linked to 
improved institutional practices. According to the regula-
tory framework, the LQMP offered its services at acces-
sible tariffs, making it easier for individuals to request 
tests. Reasonable fees likely contributed to the increasing 
number of samples for analysis as these practices became 
more established. To achieve this, the LQMP had ade-
quate resources, including a specialized library and state-

Figure 6. Graph distribution of samples for analysis, submitted to the LQMP from 1884 to 1906, divided by internal category classification. 
Data extracted from Ferreira da Silva, A Questão do Laboratório Municipal de Chimica do Porto, pp. 66 & 68.
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of-the-art equipment.69 The increased testing volume 
can also be linked to these resources, as routinization of 
successful practices at the LQMP involved transforming 
experiments to standard procedures.

As elements of consolidation, we can mention the 
three most relevant. First, the LQMP’s role in the legisla-
tive sphere in preparing official laboratory documents, in 
the figure of its director, confers a relevant status for the 
science carried out in this institution.70 Second, society 
recognizes the public image depicting the laboratory’s 
actions. The decisive role in the analysis of high-profile 
cases conferred a reputation that would lead to the cred-
ibility of the science established in the laboratory. Key 
example of this is the case of Salicilagem dos Vinhos do 
Porto that rose in the late 19th century when Brazilian 
authorities banned the import of Port wines, citing the 
presence of salicylic acid, a preservative used to extend 
shelf life. This threatened a key export market for Port 
wine, prompting Porto’s merchants to ask the LQMP, 
under Ferreira da Silva, to investigate. Research revealed 
that the traces of salicylic acid in Porto wine were in fact 
false positives, not the result of adulteration. By provid-
ing scientific evidence, he contested the Brazilian claims 
and demonstrated that regulatory decisions should 
account for the quantitative presence of substances, 
evolving from the binary qualitative system. This scien-
tific intervention not only protected a critical commer-
cial relationship but also underscored the importance of 
analytical chemistry in distinguishing natural from arti-
ficial substances. The LQMP’s work influenced the devel-
opment of more nuanced food safety standards, moving 
towards decisions based on empirical evidence, setting 
a precedent for the use of science in resolving trade dis-
putes and shaping future regulations. 

Finally, this consolidation is driven by the promo-
tion of scientific education, by being the editorial spon-
sor of the first Portuguese chemistry journal: the Revis-
ta de Química Pura e Aplicada (“Journal of Pure and 
Applied Chemistry”) in 1905.71 This publication consoli-
dated the laboratory in the academy by bridging science 
popularization between chemists and laypeople in early 
20th century. In fact, this publication was later adopted 
by the Sociedade Portuguesa de Química (the “Portu-
guese Chemistry Society”) as its official bulletin, a tradi-
tion that still lives up to this day.72 It focused on report-
ing news from European science academies, spread-
ing word on new methods and legislation of interest to 
chemists. It also engaged in communicating LQMP’s 
findings, as emphasis on food safety analysis in notewor-
thy in its first years of publication.73

Phase Two culminates with LQMP’s legitimization, 
embedding a multilayered phenomenon that stresses 

the laboratory’s establishment as a credible entity. First 
(i), the LQMP’s commitment to scientific rigor played 
a fundamental role. By adhering to stringent scientific 
methods and producing reliable, reproducible results, 
the laboratory established a reputation for trustworthi-
ness. This scientific rigor ensured that the methodologies 
developed by the LQMP were dependable. The systematic 
implementation of food safety measures, reflected in the 
sharp rise in food sample testing between 1885 and 1905, 
also marked the laboratory’s ability to regularly analyze 
essential foodstuffs, providing reliable, science-based data 
on food quality. Furthermore, the laboratory expanded 
its scope to include medical and industrial analyses, con-
tributing to a more holistic public health approach.

Second (ii), the recognition that followed further 
amplified the LQMP’s legitimacy. On public engagement, 
the laboratory built a strong rapport with the commu-
nity it served. Examples of this legitimacy are prompted 
by its repeated reports in contesting incorrect accusa-
tions of adulteration from Porto’s food merchants. Fer-
reira da Silva amassed interesting accounts on various 
analyses made in “his” laboratory, that disputed some 
specialists’ claims of food adulterated products. He 
goes as far as claiming that “some authorities’ analysis 
and conclusions lacked scientific rigor”. This incompat-
ibility amongst reports is the by-product of a bifurcated 
Portuguese regulatory apparatus, headed by two differ-
ent institutions, which had some dissimilarities.74 Such 
actions built a reputation for the LQMP’s as a “defender” 
of the “small Porto’s merchants”, not by partisanship, 
but by conferring specific foodstuff criteria instead of 
broad, often blind, ungeneralizable parameters.75

Third (iii), collaborations and endorsements from 
key figures within the scientific community also played 
a crucial role in legitimizing the LQMP. These not only 
expanded the laboratory’s influence but also served as a 
testament to its standing in the scientific domain, such 
as in establishing the Commission for food analysis 
standards. It showed the practical applicability and rel-
evance of the LQMP’s work, as its legitimation is a testa-
ment to the multifaceted nature of gaining credibility in 
the scientific and societal spheres.

LQMP’s Phase Three

In Phase Three of the institutionalization process, 
focus shifts to the embedding of new practices established 
in Phase Two, leading to their widespread adoption. For 
the LQMP, this phase would involve the acceptance of its 
scientific practices to Porto’s public health context and 
beyond.76 As described previously, practices developed 
by the LQMP would become standard procedures. Not 
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just within Porto, but in the country, reflecting a broader 
acceptance, a hallmark of Phase Three, showing that the 
institution’s practices have become embedded.

The Laboratório’s analytical methods and interven-
tions would become routine components of Porto’s pub-
lic health infrastructure, no longer viewed as novel, but 
as standard practice. This routinization signifies that 
the institution’s practices became institutionalized, part 
of the everyday fabric of the city’s efforts. Moreover, the 
LQMP’s eventual designation as a photometric post fur-
ther attests to the confidence placed in the institution’s 
public service. Values, beliefs, and practices promoted by 
the LQMP would permeate its status, reflecting a deeper 
integration of the laboratory’s scientific ethos into the 
city’s approach to public service,77 as this cultural inte-
gration is a key aspect of Phase Three.

The LQMP played a role in the development of the 
food regulation act in Portugal, demonstrating a sig-
nificant incorporation of institutional memory.78 The 
laboratory’s pioneering work in combating food adul-
teration laid the groundwork, serving as a crucial reposi-

tory of knowledge that perceived the legislation. Figure 
7 illustrates this amassed expertise with the broad range 
of published reports by the LQMP from 1884 to 1907, 
showcasing laboratory’s diverse scientific contributions. 

Figure 7 reflects how the institution’s work on sani-
tary chemistry, particularly in areas such as the analy-
sis of wine, water supply, and preserved food, became 
integral to shaping public health policy. The overwhelm-
ing focus on food-related reports, especially in wine (18 
reports) and water supply (8 reports), underscores the 
laboratory’s commitment to addressing key issues to 
Porto’s economic and health landscape. This highlights 
the LQMP’s continuous effort to tackle adulteration in 
this sector, offering vital data that influenced regula-
tory measures. It’s work on milk and dairy products (5 
reports) and spirits and alcohols (4 reports) further illus-
trates how its expertise extended across various food cat-
egories, each of which was prone to adulteration in late 
19th and early 20th century Portugal.

This systematic approach to analyzing foodstuffs 
provided a solid foundation for the regulatory frame-

Figure 7. Main works carried out at the LQMP between 1884 and 1907, that were subject to publication, divided by internal category clas-
sification. Information extracted from Ferreira da Silva, A Questão do Laboratório Municipal de Chimica do Porto, Section 1: “Main Works 
Carried out at the Laboratório Chimico Municipal do Porto”, pp. 1-34.
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work. By contributing its institutional memory to the 
legislative process, the LQMP ensured that the food 
regulation act was not only reflective of the latest sci-
entific understanding79 but also tailored to the specific 
challenges identified through the laboratory’s research. It 
is noteworthy how much of the foodstuffs analyzed are 
related to Porto’s economic fabric, essential to both the 
local economy and the national food supply.80 This inte-
gration of institutional memory into the legislative pro-
cess exemplifies how the LQMP’s accumulated knowl-
edge was not confined within its walls, ensuring that the 
laboratory’s contributions have a lasting impact. Indeed 
the reports related to legal and toxicological chemis-
try (18 reports) and hydrological chemistry (12 reports) 
reveal how the LQMP’s expertise contributed not only 
to food safety but also to forensic regulations, playing a 
multifaceted role in public policies.

While Phase Three emphasizes practice embed-
ding, it allows room for feedback and evolution. The 
Laboratório’s methodologies could be subject to con-
tinuous refinement and adaptation in response to new 
challenges, ensuring their relevance and efficacy. In 
the third moment of analysis, let us consider the ele-
ments of identity and restriction in the addressed 
timeline (1884-1907). The lack of clear legislation on 
issues closely tied to laboratory work, such as teach-
ing and practice, reflects weak oversight at the central 

level. However, the renewal of higher and technical 
education in Porto supplied scientific resources beyond 
teaching. Laboratories at the Polytechnic Academy and 
the Industrial Institute were commonly recognized as 
“accredited” for food analysis. The decentralization of 
resources along with other economic factors lead to an 
“emptying” of LQMP competencies with implement-
ing the new food regulation act.81 During this period, 
legislation regarding the analysis of goods at Porto’s 
customs named the “Chemical-Fiscal Laboratories” to 
empirically assess substances deemed dangerous. With 
regulatory branches now accredited under the new act, 
these developments mark moments of restriction for 
LQMP’s operations.82 

On LQMP’s limitations, the installation of new 
central institutions was a determining factor. It created 
new entities that ensured, under national scrutiny, tasks 
within the competence of the LQMP.83 At the begin-
ning of the 20th century, Portuguese legislation included 
“first-line” laboratories in charge of performing food and 
economic analysis. Most of these under the tutelage of 
the Ministério do Reino that, until this time, had been 
little mentioned in the legislation for official purposes. 
This dynamic here describe is further highlighted by the 
data showed by Figure 8.

Figure 8 compares laboratory expenditures across 
several European institutions that had overlapping 

Figure 8. Comparison of estimated yearly expenditure of several Portuguese, Spanish and French laboratories in the period 1899-1907, 
displayed as percentage of total amassed expenditure. Data extracted from Ferreira da Silva, A Questão do Laboratório Municipal de Chim-
ica do Porto, pp. 100-101. The data for the LQMP and the Estação Químico-Agrícola de Lisboa report to the median average expenditure 
between 1899 and 1901. The remaining figures account for the years 1906 and 1907
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directives. In the context of the LQMP, it shows a rela-
tively modest percentage of total expenditures (5.00 %) 
compared to institutions like the Municipal Laboratory 
of Madrid (Laboratório Municipal de Madrid, 35.06 %) 
or the Instituto Bacteriológico Câmara Pestana (19.34%) 
could illustrate the shift in resources and centralization 
of public health responsibilities. The increased expen-
ditures in other Portuguese laboratories may reflect the 
centralization of laboratory functions under national 
authority, which diminished the LQMP’s prominence 
and redirected resources to newly centralized entities. 

Building on this, Figure 9 further emphasizes the 
LQMP’s moments of restriction by comparing the revenue 
generated by the LQMP and the Estação Químico-Agrí-
cola de Lisboa84 between 1891 and 1901. The figure visu-
ally illustrates the economic decline of the LQMP as new 
national-sponsored laboratories, like the Estação, began to 
dominate the analytical landscape in Portugal. As shown in 
the graph, the LQMP’s revenue, indicated by the blue line, 
fluctuated significantly over the years, reflecting its increas-
ingly marginal role in the country’s public infrastructure. 

Meanwhile, the steady rise of the Estação’s revenue, 
particularly after 1895, coincides with the “centralized 
regulation of analytical methods and the creation of 
“first-line” laboratories”, which were granted priority by 
the Ministério do Reino. This marks a shift where more 

resources were allocated to central institutions, which 
were now seen as the authority for conducting chemical 
analysis. The percentage comparison highlights that Lis-
bon’s laboratory progressively gained a greater share of 
total revenue, consolidating its role as a player in nation-
al regulatory functions. This demonstrates how the 
decentralization of responsibilities away from the LQMP 
was accompanied by a corresponding shift in financial 
resources, leading to a reduction in the LQMP’s influ-
ence. It complements the vision of restriction and iden-
tity loss during Phase Three, where Porto’s laboratory 
increasingly became a peripheral institution as Portugal 
established more centralized institutions.

Concurringly, a key element of restriction is the uni-
fication of analytical methods decreed by Portugal from 
1895, to harmonize scientific standards and practices. 
This element must be regarded not only as a restriction, 
but also of the identity of the LQMP itself. For example, 
the fact that its director, Ferreira da Silva, was called to 
chair the official committee for the elaboration of legisla-
tion on scientific practice, should be seen as an element 
that confers identity and purpose to the Laboratory of 
Porto.85 For these reasons, it is clear that these sources 
of restriction/identity may have a certain social (and 
also political) value, which largely depends on their use 
by public opinion. The ease with which these factors can 

Figure 9. Comparison of percentage of revenue of the LQMP and the Estação Químico-Agrícola de Lisboa in the period 1891-1901. The blue 
line represents LQMP’s numeric revenue (secondary yy axis). Data extracted from Ferreira da Silva, A Questão do Laboratório Municipal de 
Chimica do Porto, pp. 72.
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be generators of a climate of conflict between academic 
peers, political guardianship, and benefactors, can be 
strong enough to generate moments of instability. It may 
be the genesis of a new “trigger” that can initiate a one-
way restriction process, whose sources may not be suf-
ficient to address.

Besides the unification of analytical methods, oth-
er equally important sources of identity must be con-
sidered. The absence of a previous clarifying status on 
“who” and “how” is authorized to carry out analyses for 
supervisory purposes, led to the laboratory taking for 
itself a status of “specialist”. With the projection of the 
research performed by Ferreira da Silva at the LQMP, 
especially in international scientific journals86, the sci-
entific contributions emerging from Porto gained sig-
nificant recognition. And finally, the foundation of the 
Revista de Química Pura e Aplicada, considered by peers 
as a reference in the scientific Portuguese landscape, can 
be viewed as a product of the laboratories’ identity.

But from all these events, the abrupt closure of the 
LQMP in 1907 stands as the pivotal incident that high-
lights the complexities of institutionalization in its Third 
Phase. The laboratory had firmly established itself as a 
key player in food regulation, yet political and econom-
ic pressures led to its shutdown. Despite its widespread 
contributions to society, the LQMP’s fate illustrates how 
institutionalized scientific practices can be fragile when 
confronted with conflicting priorities, resource limita-
tions, and shifting institutional identities.

The decision to close the LQMP was primarily jus-
tified by accusations of deviation from its original mis-
sion. According to the city council’s report, the labora-
tory had “transformed into a school” and was conduct-
ing too many analyses outside its core purpose of food 
safety.87 The council noted that, by 1906, the LQMP had 
conducted 900 analyses, but only 483 were food related. 
The rest involved substances such as “gasoline, sulfur, 
and medico-legal analyses like bloodstains and human 
viscera”. This diversification of services was a departure 
from its original mandate to safeguard public health 
through food safety analysis. Additionally, the coun-
cil highlighted the laboratory’s “financial inefficiency”, 
stating that it had been running at a loss. With annual 
expenses exceeding 5600 réis and minimal revenue from 
paid analyses, the council argued the LQMP was no 
longer economically sustainable (as seen in Figure 9’s 
decrease in LQMP’s revenue). They also pointed to the 
availability of other governmental laboratories that could 
perform similar functions, making the LQMP redun-
dant. Ultimately, the council asserted that “the laborato-
ry had fulfilled its mission” and that its continued opera-
tion was unnecessary in these institutional concerns. 

In response, the LQMP’s director launched a powerful 
defense, positioning the laboratory as a key contributor to 
scientific knowledge in Portugal.88 Ferreira da Silva argued 
that the laboratory’s role extended far beyond mere food 
analysis. He emphasized that “the laboratory studied old 
and new water supplies,” helping to secure drinking water 
purity. He stressed the LQMP had contributed to national 
and international scientific developments. One notable 
example was the laboratory’s work on the salicylation of 
Port wines, which averted a major trade dispute with Bra-
zil. This defense shows that, while the laboratory may have 
expanded beyond its original purpose, it had done so in 
ways that enhanced its scientific reputation, aligning with 
the Third Phase of institutionalization where institutions 
adapt and expand to remain relevant.

The closure of the LQMP illustrates the restric-
tions that institutions often face during the third stage 
of institutionalization. As scientific institutions expand 
their influence, they often encounter financial and politi-
cal constraints that limit their ability to sustain opera-
tions. The laboratory’s growing influence and expan-
sion into other scientific realms, such as toxicology and 
industrial analyses, ran counter to the council’s more 
restricted view of the LQMP’s mandate. This tension 
between institutional growth and political restriction is 
a common feature of the third phase of institutionaliza-
tion. While the LQMP had developed a broader identity, 
its expanding role came at a cost that the local govern-
ment was unwilling to support. The political decision 
showcases the limitations that institutions often face in 
balancing their growing scope with the political realities 
of the environment in which they operate.

The debates over the LQMP’s closure also high-
light the shifting identity of the laboratory. Initially 
established as a municipal institution focused on public 
health, the LQMP had evolved into a multifaceted sci-
entific organization conducting a wide range of analy-
ses. This expansion was partly driven by the laboratory’s 
growing increasing demands placed upon it by both the 
local government and the scientific community. How-
ever, this evolving institutional identity also contrib-
uted to its downfall. The city council’s argument that 
the LQMP had strayed too far from its original purpose 
reflects the challenges that institutions face in the Third 
Phase of institutionalization. As the LQMP expanded its 
functions, it began to occupy a more ambiguous space 
between its original mandate and its new role as a scien-
tific research institution. The council’s decision to close 
the laboratory can be seen as an attempt to rein in this 
expanding identity and return the focus of municipal 
resources to more clearly defined public functions.

One of the key elements of the Third Phase of 
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institutionalization is the preservation of institutional 
memory. In defending the laboratory, Ferreira da Silva 
underscored the LQMP’s longstanding contributions to 
Porto’s public health infrastructure and its role in shap-
ing national food safety standards. He pointed out that 
the laboratory had been officially recognized by the Por-
tuguese government in 1904 as an “official establishment 
for the analysis of foodstuffs” to assist in regulating food 
safety. This acknowledgment by the national government 
reinforced the LQMP’s institutional memory as a criti-
cal player in safeguarding public health. The decision to 
close the LQMP, despite these historical contributions, 
reflects a break in the institutional memory of scientific 
practices. Its closure signaled the loss of this accumu-
lated knowledge and expertise, a key aspect of de-insti-
tutionalization where institutions lose their historical 
continuity. Ensuing legal battles highlight how deeply 
the LQMP had become embedded in the social fabric of 
Porto and how its loss was felt as a blow to both the city 
and the scientific community. This serves as a case study 
of how scientific institutions, despite their contributions, 
must continually navigate the tensions between their 
expanding roles and the restrictive forces of politics to 
maintain their institutional legacy.

Influence of institutionalization in adopted legislation

The institutionalization dynamic exemplified by the 
LQMP plays a pivotal role in the emergence of food reg-
ulation. As the first Portuguese laboratory critically spe-
cialized in analyzing foodstuffs, the LQMP not only set 
a precedent for scientific intervention in Portugal’s pub-
lic health, but also laid the foundational framework for 
integrating scientific expertise into regulatory practices. 
By developing methodologies for detecting adulteration 
and contamination, the laboratory provided a scientific 
basis for establishing standards into legislation. This 
transition from ad hoc inspection to standardized, scien-
tifically validated procedures is crucial for effective food 
regulation. Its work showed how scientific insights could 
directly influence policy, ensuring that regulations were 
not just descriptive but also based on demonstrable risks 
and interventions.

The Laboratório’s integration into Porto’s public 
health system highlighted the importance of institutional 
collaboration for effective food safety governance. By link-
ing scientific research with its role in ensuring food safety, 
it helped build public trust in both the scientific com-
munity and the government’s regulatory efforts.89 It also 
served an educational role, raising awareness among pro-
ducers, consumers, and regulators about the importance 
of food safety and the scientific principles underlying it.

The LQMP’s contributions to the food regulation leg-
islation in Portugal are further exemplified by the data 
on published reports and revenue trends from the labo-
ratory during the institutionalization period. Figure 7, 
which categorizes the LQMP’s reports between 1884 and 
1907, underscores the institution’s extensive research out-
put in critical areas of food safety, instrumental in pro-
viding scientific data that directly influenced legislative 
frameworks. The focus on sanitary chemistry (56 reports) 
and legal and toxicological chemistry (18 reports) shows 
that the LQMP was not only addressing immediate pub-
lic health concerns but also shaping the scientific basis 
for broader regulatory policies in Portugal. 

Moreover, Figure 9, which compares revenue between 
the LQMP and the Estação Químico-Agrícola de Lisboa, 
reflects how the economic landscape shifted as regulatory 
responsibilities became centralized. The LQMP’s fluctuat-
ing revenue throughout the 1890s and early 1900s can be 
interpreted because of this centralization, which gradually 
transferred authority to Lisbon’s institutions. The combi-
nation of these elements – the LQMP’s scientific output 
and the shifts in its financial stability – reinforces the 
argument that the laboratory’s institutionalization was 
not only foundational to the development of food regula-
tion but also reflective of broader political dynamics that 
shaped public governance. As the LQMP laid the ground-
work for legislative action, its eventual decline and closure 
illustrate the complex relationship between scientific insti-
tutions, policy-making, and economic centralization, all 
of which played crucial roles in shaping Portugal’s food 
regulation landscape.

The LQMP’s closure and its interaction with the 
broader themes of institutionalization provide a nuanced 
understanding of the challenges in embedding scientific 
practice within public policy. Its establishment in 1884 
under Ferreira da Silva’s leadership was an embodiment 
of institutionalization in its early phase, where an iden-
tified need (food adulteration), was addressed by a new 
institution. However, the controversial decision to close 
the LMQP in 1907, illustrates the challenges inherent in 
the third phase of institutionalization – diffusion and 
homogenization. The laboratory’s closure amidst politi-
cal, economic, and institutional pressures showcases the 
fragile nature of institutional permanence and the influ-
ence of external factors on the sustainability of institu-
tionalized practices. The legal battles and public outcry 
following the decision highlight the societal recogni-
tion of the LMQP’s value.90 This resistance against the 
laboratory’s closure can be seen as a societal pushback 
against de-institutionalization, emphasizing the labora-
tory’s integration within the local and the scientific com-
munity.
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FINAL REMARKS

This article intended a comprehensive analysis of the 
LQMP within the framework of IT, providing a nuanced 
understanding of how scientific institutions undergo the 
process of institutionalization. Impacting public policy 
and societal norms, the LQMP’s inception, operations, 
and eventual discontinuation encapsulate a spectrum of 
institutionalization dynamics.

The emergence of the LQMP was not an isolated 
event. It was a response to the burgeoning needs of a 
rapidly industrializing Porto, grappling with the chal-
lenges of public health and food safety. This response 
was emblematic of the First Phase of institutionalization, 
where a societal need catalyzes the formation of an insti-
tution. The laboratory’s establishment under the guid-
ance of Ferreira da Silva was a pivotal moment, mark-
ing the city’s commitment to leveraging scientific exper-
tise to address pressing public health issues. The LQMP 
was envisioned as a bridge between scientific inquiry 
and public welfare, tasked with the critical mission of 
ensuring food safety and public health through rigorous 
chemical analysis, as highlighted in its second phase.

But the institutionalization journey of the LQMP 
was not linear. The laboratory’s closure in 1907, prompt-
ed by a combination of political, economic, and institu-
tional factors, underscores the challenges inherent in the 
diffusion and homogenization phase of institutionaliza-
tion. As hallmarks of its third phase of institutionaliza-
tion, along with the public and scientific community’s 
reaction, the LQMP’s closure reflects the deep-rooted 
impact of the laboratory on Porto’s societal and scientific 
landscape.

The detailed examination of the LQMP through a 
proposed multi-layered model of institutionalization – 
initiation, structuring, and homogenization – provides a 
rich narrative that encapsulates the role of scientific insti-
tutions in societal advancement. The model helps tracking 
LQMP’s journey throughout its lifecycle, offering insights 
into the dynamics of institutionalization and on how 
scientific practices are influenced by societal and policy 
frameworks. This detailed analysis not only contributes to 
the understanding of the LQMP’s historical significance, 
but also offers a broader replicable model to understand 
other laboratories on their intricate institutional interplay 
between science, society, and institutionalization.
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