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Abstract

Purpose: The aim of this study is to verify compliance with the European Broadcasting Union’s EBU R-128 recommendation by selected broadcasters, by checking the loudness of the broadcasts analysed. Methodology: This exploratory and descriptive study analyses digital terrestrial television (DTT) broadcasts from fifteen Spanish national radio stations (five generalist, five thematic, and five from the public broadcaster Radio Nacional de España), recording 125 sound specimens on alternate days during July and August 2025. Results: These derive from analysis of the following aspects: number of specimens per station that comply with the integrated loudness value according to the EBU R-128 recommendation; average loudness by time slot and radio station type; maximum and minimum loudness values per station; total average loudness per station; total average integrated loudness value by radio station type; and resulting total average. Conclusions: Based on the results, it is observed that virtually none of the sample complies with the recommendation, with the largest departure from it in thematic chains, in this case musical ones.
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Resumen

Propósito: El objetivo general del trabajo es verificar el cumplimiento de la recomendación EBU R-128 de la Unión Europea de Radiodifusión por parte de los radiodifusores seleccionados, comprobando a tal fin el nivel de sonoridad generado en las emisiones analizadas. Metodología: el presente estudio, de carácter exploratorio y descriptivo, analiza la emisión por TDT de quince cadenas de radio españolas de ámbito nacional (cinco generalistas, cinco temáticas y otras cinco del grupo público Radio Nacional de España), registrándose 125 muestras sonoras en días alternos en los meses de julio y agosto del año 2025. Resultados: derivan del análisis relativo a los siguientes aspectos: Número de tomas por cadena que cumplen con el valor de Sonoridad Integrada conforme a la recomendación EBU R-128; Media de sonoridad por franja horaria y tipología de radio; Valor de sonoridad máximo y mínimo por cadena; Media total de sonoridad por cadena; y, Valor medio total de Sonoridad Integrada por tipo de radio y media total resultante. Conclusiones: conforme a los resultados obtenidos, se observa que prácticamente la totalidad de la muestra incumple la citada recomendación, evidenciándose un mayor alejamiento de la misma por las cadenas temáticas, en el presente caso de tipo musical.

Palabras clave
Radio; Radio por TDT; Sonido digital; Normalización de niveles; Nivel de sonoridad; EBU R-128.

Resumo

Objetivo: O objetivo geral deste estudo é verificar a conformidade com a recomendação EBU R-128 da União Europeia de Radiodifusão (EBU) por emissoras selecionadas, verificando o nível de ruído gerado nas transmissões analisadas. Metodologia: Este estudo exploratório e descritivo analisa as transmissões de televisão digital terrestre (TDT) de quinze estações de rádio nacionais espanholas (cinco generalistas, cinco temáticas e cinco da emissora pública Radio Nacional de España), gravando 125 amostras de áudio em dias alternados durante julho e agosto de 2025. Resultados: Os resultados são derivados da análise dos seguintes aspectos: Número de amostras por estação que atendem ao valor de Loudness Integrado de acordo com a recomendação EBU R-128; Loudness médio por faixa horária e tipo de estação de rádio; Valores de loudness máximo e mínimo por estação; Loudness médio total por estação; e Valor médio total de Loudness Integrado por tipo de estação de rádio e a média total resultante. Conclusões: De acordo com os resultados obtidos, observa-se que praticamente toda a amostra não cumpre a recomendação supracitada, apresentando um maior desvio nas cadeias temáticas, neste caso de natureza musical.

Palavras-chave
Rádio; Rádio de televisão digital terrestre (TDT); Som digital; Padronização de nível; Nível de intensidade sonora; EBU R-128.

1. Introduction

The arrival of digitalisation in radio broadcasting in Spain has increased the possibilities for production, transmission and reception, directly affecting the experience of listeners, who have directly been able to observe inconsistent loudness in the content of different stations. These variations in intensity create differences in loudness, which often increases during advertising breaks, something recognised as a worldwide problem (Camerer, 2010). This situation, known as the “Loudness Wars”, is the result of the intention of different media and companies in the audiovisual sector to reach the listener with the greatest possible loudness, risking the sound quality of their content (Vickers, 2010), and among other complications giving a mix that lacks dynamic range along with a clear imbalance in sound levels (Rozas, 2024). This problem usually arises in the mixing and/or mastering processes of the audio signal, and it becomes apparent when listening because of the difference in sound level between programmes and even between parts of a given programme. This not only causes a drop in technical quality, but it also causes aversion in listeners, as illustrated by the repeated complaints by consumers, described in the article “La CNMC abre una consulta por las quejas por el volumen anormalmente alto en los anuncios de televisión” (El Debate, 2025 [The National Markets and Competition Committee opens a consultation owing to complaints about the unusually high volume in television adverts]). It is important to note that high-intensity sounds cause discomfort which can be measured by means of physiological indicators (Erfanian et al., 2025).

1.1. Framework of reference

As the problem in question is a known issue internationally, several concerned bodies have felt it is necessary to design measurement and control tools, along with specific loudness regulations. To do this, various international bodies and institutions have become involved, providing rules and recommendations, including: ITU-R BS. 1770-1 (2006) from the International Telecommunication Union (ITU); EBU R-128 (2011) from the European Broadcasting Union (UER/EBU); ATSC A-85 (2021) from the Advanced Television Systems Committee (ATSC) in the USA and Canada; ARIB TR-B32 (n.d.) from Japan; Op-59 (2018) from Australia and ABNT NBR 15602-2 (2007) from the Brazilian Technical Regulations Association (ABNT). Although EBU R-128 might appear to centre almost exclusively on the medium of television, it actually covers various areas such as radio, advertising, cinema and streaming services, as stated on the EBU Technology & Innovation page (n.d.). This regulation is intended to ensure greater uniformity in sound level between programmes and channels in radio broadcasting and streaming settings, something that has clear benefits for the audience (Torcoli et. al., 2024).

These norms and recommendations are continuously updated by the technical committees and working groups of different countries around the world. In the case of Spain, the following are of note: the Grupo de Audio (Audio Group), recognised by the Foro Técnico de la Televisión Digital de España (Spanish Digital Television Technical Forum) and comprising different academics and professionals from the sector; the Grupo Investigador del Sonido Envolvente y la Comunicación (GISECOM, Surround Sound and Communication Research Group); the Asociación de Ingenieros de Sonido (AES, Association of Sound Engineers); and various working groups from media outlets and businesses in the audiovisual sector.

It should be noted that EBU R-128 was not established as a binding regulation, but rather as a recommendation, with its application being left to the discretion of the audiovisual sector to which it is directed. In the case of Spain, these technical recommendations on sound levels have since 2010 primarily focused on television as a medium, with the majority of the audiovisual sector being free from rigorous control owing to the thinness and ambiguity of the legislative texts (Sánchez Cid et al., 2017). This is apparent in Spanish legislation, which until 2025 only aimed to regulate the loudness of advertisements on television. This was set out in 2022 in section 121 of Law 13/2022 regarding General Audiovisual Communication, section 121.4 of which, “Right to broadcast audiovisual commercial communications”, states that: “the loudness of audiovisual commercial communications shall not exceed the mean level of the programme that precedes them”. In other words, section 121 focuses exclusively on television advertising and in no case guarantees that programming as a whole complies with the sound levels set by recommendation EBU R-128.

In contrast, the new National Technical Plan for Digital Terrestrial Television approved in Royal Decree 250/2025, in section 10.1.c on “Technical specifications for high-definition digital terrestrial television broadcasts”, does specify a maximum loudness: “The loudness of the audio signal of television programmes shall be normalised to a level of -23 LUFS, with a tolerance of +/- 1 LU in accordance with regulation ITU-R BS.1770-1 for measuring audio programme loudness and recommendation EBU R-128”. Nonetheless, this text still prioritises the medium of television without considering that Digital Terrestrial Television also includes radio broadcasts.

This repeated disregard for the medium of radio is hard to understand, as radio is directly implicated in the problem, as the present study shows. Furthermore, this problem is not new, as the intention to have more intense sound than competitors was already present in the so-called “Modulation Wars” between AM radio stations between 1930 and 1960 (Tenhunen, 2016).

1.2. Measuring and controlling loudness: a necessary evolution

As in any other area that requires agreed regulation of measurable parameters, the field of sound requires standardised criteria that make it possible to unify comparable values relating to signal intensity.

The decibel (dB) is used to measure and control sound intensity. This was introduced by Bell Laboratories in 1920 to facilitate calculations in telecommunications and acoustics, and its use became established throughout the 1930s. The decibel uses a logarithmic scale close to the form in which the human ear perceives changes in intensity, and it is the base unit for measuring the relationship between sound magnitudes such as sound pressure, power and voltage, among other things.

In addition to the decibel as an objective unit of measurement, from the earliest days of radio broadcasting it was considered expedient to design a type of measurement that would facilitate control of the intensity of sound in line with human perception, and so, in 1936, Stanley Smith Stevens proposed the term loudness. With this intention, in 1939 the radio broadcasting industry developed the volume unit (VU), a technology capable of measuring an average level of intensity (Elmgren, 2016). However, the limitations of the VU when measuring signal peaks led to the development of a system called the Peak Programme Meter (PPM), suitable for instantaneously measuring transitory peaks and of great use for controlling distortion. Although these technologies have coexisted actively up to the present day, along with the agreed international coexistence of different ranges of measurement of sound intensity in radio broadcasting (Mayo, 2023), none of what is discussed above has proven to be truly effective for achieving effective control in relation to the normalisation and homogeneity of sound intensity in audiovisual content (Adriaensen, 2011).

This circumstance has resulted in a gradually increasing imbalance in normalisation of sound intensity, mainly apparent in the medium of television, but also affecting the medium of radio broadcasting and the music industry. This has resulted in both technologies become less relevant in the face of the concept of loudness normalisation.

The significance of the problem being discussed, which has become a social question in recent decades (van Everdingen, 2012), brought together an international variety of professionals and bodies from the audiovisual sector with the clear goal of creating a technology that could measure, verify and standardise the level of sound intensity in line with a measurement centred on loudness. The result in 2011 was recommendation EBU R-128, which is designed to standardise loudness in the different processes relating to production and distribution in the mediums of radio and television.

1.3. Loudness and EBU R-128. The decisive step

Within the process of pursuing normalisation of loudness in audiovisual content, ITU-R BS.1770-1 was issued in 2006. This was the first consolidated international proposal for a standard for measuring loudness (Camerer, 2011) and it was truly influential in the measurement of levels in radio broadcasting, laying the foundations for most later recommendations. The different recommendations derived from ITU-R BS.1770-1 include EBU R-128, which was developed in 2011 by the PLOUD working group from the European Broadcasting Union and which has provided the definitive conceptual basis for the majority of loudness metering algorithms based on LUFS units (Loudness Units Full Scale) (Pla, 2024). The term LUFS means loudness unit relative to full scale in the field of digital sound. For its part, the LU or Loudness Unit concept is used for relative measures, with 1 LU being equivalent to 1 dB, which could be described as the decibel (dB) applied to the context of loudness. Therefore, LUFS defines the loudness of an audio programme, while the LU describes the difference in loudness between one sound and another, taking recommendation R-128 into account (Aladid, 2024).

Thus, recommendation EBU R-128 seeks to standardise a measurement value referenced to the human sensation of sound intensity, and so it has designed an algorithm based on three fundamental aspects: the signal’s intensity, frequency and its duration. At the same time, this recommendation bases the value of its measurements on three basic parameters (Fernández-Cid, 2019), namely:


	Integrated loudness: equivalent to the average loudness of the content analysed.

	Loudness range: based on the dynamic range or difference between the level of amplitude between the most and least intense passages.

	And true peak level: this makes it possible to identify more realistically the level range of an audio signal before it becomes distorted or saturated.



The combination of these concepts has the operational goal of unifying the loudness of the content of radio and television media in accordance with a reference value of -23 dB LUFS with a tolerance limit of ±1 dB LU in live broadcasts, giving a limit of between -22 and -24 dB LUFS (EBU R-128, 2011). Complying with the normalisation value of -23 dB LUFS is easier in the case of broadcasts based on inputting files with programmes that are produced in advance, as the value can be achieved by applying the corresponding gain or attenuation through the program used in the tuning process.

The conceptual and operational definition from recommendation EBU R-128 is based on four complementary technical documents: the loudness metering specification or EBU Tech 3341; a loudness range descriptor or EBU Tech 3342; production and broadcasting directives or EBU Tech 3343; and practical guidelines for distribution systems or EBU Tech 3344 (Sanchis Rico, 2014).

It is important to stress that the present work prioritises the measurement in LUFS resulting from the integrated loudness parameter. This aspect is fundamental for the general aim of the study, as it precisely determines the integrated loudness of each piece of content analysed, making it possible to verify compliance with recommendation EBU R-128 as well as the associated legal aspects.

1.4. Motivation and aim of the study

The main reason for non-compliance with the normalisation of loudness levels in audiovisual content at present is erroneous processing of dynamics in the production and post-production phases, generally involving processors such as compressors, limiters and maximisers (Domínguez Salvador, 2017). This operation can cause unwanted changes in the loudness of the signal, with the listener being able to detect this not only in different programmes on the same station but also within the same content (Pla, 2024).

Therefore, analysing and localising a problem for the purpose of solving it should be a principle in the future of any audiovisual medium, especially exclusively sound-based ones like radio. However, the authors’ experience as researchers and professionals in the mediums of radio and television has shown a frequent lack of dedication to detecting and solving this anomaly that negatively affects the consumer experience (Sánchez Cid et al., 2017). In the specific case of the medium of radio in Spain, there appears to be a gap in this sense, not in recent legislation but in studies or research that address the control and verification of loudness in the broadcasting and distribution of their content. This situation is reflected in the prior study of the state of the question, as we have not found any research with a similar theme and objective to that proposed here. Consequently, the search for better technical sound quality deriving from observing and complying with the recommendations for loudness levels in EBU R-128 is not only a legitimate motivation and scientific aim, but also offers a tangible benefit for study of the medium and for the medium itself, and, by extension, for its listeners.

In accordance with the above, this research aims to analyse loudness levels from a sample comprising a selection of the main Spanish national radio stations (both thematic and generalist, as well as from the Corporación RTVE) that broadcast on Digital Terrestrial Television (DTT). This will make it possible to observe whether the sample analysed complies with the Plan Técnico Nacional de la Televisión Digital Terrestre (National Technical Plan for Digital Terrestrial Television) approved by Royal Decree 250/2025 in accordance with recommendation EBU R-128 and the loudness standards that this contains. To this end, a set of relevant data will be provided comprising: overall loudness; loudness by station; loudness by type of content (generalist or thematic); and loudness by time slot.

2. Material and methods

2.1. Characteristics and design of the research

This work is structured in three sections: state of the question, reference framework and objectives; methodological design; and results as a source of data for analysis, discussion and conclusions.

It uses a mixed focus, with a design based on quantitative data collection with a qualitative objective in its observational and analytic comparison, something that Vizcaíno Zúñiga et al. (2023) identify as an effective strategy. The quantitative contribution derives from the integrated loudness measurements obtained from a sample of 15 national radio stations broadcasting via DTT, while the qualitative evaluation derives from the analysis of the resulting data as it is directly compared with compliance with recommendation EBU R-128.

This research is also descriptive and transversal as it attempts to define the loudness of the selected sample over a time period of two months, and the data are analysed in a similar context with the recorded audio signal being identical at the origin and destination (Hernández-Sampieri & Mendoza Torres, 2020). This process required systematic observation techniques (Medina Romero et al., 2023), and this case used collection through non-probability sampling (Torres et al., 2002; Arias Gonzáles & Covino Gallardo, 2021). This research is also exploratory (Castro Lino et al., 2018), as we have found no research centred on the specific subject matter studied here.

The results of this work cannot be treated as representative and suitable for extrapolation, as not all of the content of the Spanish radio stations that broadcast on DTT has been analysed. Nonetheless, the process defined in the sample selection process, in the number of specimens and, of course, in the procedural rigour observed in the recording and measuring of the data obtained does mean that its results can be regarded as objective and accurate.

As a consequence of the above, the results of the present study could be of use in the academic and the professional spheres, as it is a first step towards more extensive research that will facilitate establishing the state of the question of a total sample with the purpose of resolving any potential anomalies.

2.2. Justification of the component parts of the study

2.2.1. Transmission medium

To collect measurable, objective and reliable loudness data, it was essential to select a transmission medium that included the different radio broadcasters in the sample of interest and which at the same time allowed the exact capture of the signal in accordance with the parameters established in the methodological design. Therefore, DTT was considered to be a reliable transmission medium as it fulfilled both requirements, the required sample of broadcasters and the type and data stream for its capture and analysis.

2.2.2. Territoriality and sample selection

For reasons of accessibility and territorial representativeness, a sample was established comprising radio stations with national coverage broadcasting on Digital Terrestrial Television within Spain. Local and regional broadcasters were excluded. For operational and measurability reasons, the main sample was restricted to stations in the top five audience positions by number of listeners, based on the second wave of the Estudio General de Medios 2025 (EGM [General Media Survey]) of 2025 (AIMC, 2025). It was also considered that the sample should comprise generalist and thematic stations alike, as their different types of content (Moreno-Moreno, 2005) might influence their loudness profile.

Consequently, the principal sample comprised 10 radio stations, five generalist ones (SER, COPE, Onda Cero, RNE and esRadio) and five thematic ones (LOS40, Cadena 100, Cadena Dial, Kiss FM and Rock FM). In addition to these 10 stations, there were another five national ones from RTVE (Radio y Televisión Española). The inclusion of these did not correspond with their audience figures as, except for RNE, the other stations in the group did not fall within the established audience level range. They were included because of the intensive participation and involvement of RTVE in the processes of preparation, dissemination and implementation of recommendation EBU R-128 in Spain, as illustrated by the numerous seminars, workshops and technical documents in which it has directly or indirectly participated (Instituto RTVE, 2010). Therefore, evaluating RTVE stations was of interest to verify whether its participation and involvement with recommendation EBU R-128 has ultimately resulted in this becoming effective in a tangible way.

Table 1 shows the selected stations, both generalist and thematic, and their audience figures, as well as a selection of national stations from RTVE, in this case not using the audience figures as a selection factor.


Table 1. Radio stations in the sample




	GENERALIST RADIO

	SER

	COPE

	Onda Cero

	RNE

	esRadio






	Listeners per day

	4,451,000

	3,353,000

	2,057,000

	958,000

	669,000




	THEMATIC RADIO

	LOS40

	Cadena 100

	Cadena Dial

	Kiss FM

	Rock FM




	Listeners per day

	2,693,000

	1,589,000

	1,580,000

	117,000

	108,000




	RTVE GROUP

	Radio Nacional

	Radio 5

	Radio 3

	Radio Exterior

	Radio Clásica




	Listeners per day

	958,000

	246,000

	348,000

	Not available

	205,000






Source: compiled by the authors based on the second wave of EGM 2025.



2.2.3. Temporal distribution of the recordings and duration of the specimens

The recording plan focussed on nine days distributed from Monday to Sunday in the months of July and August 2025. It is important to note that none of the dates chosen has any special value or meaning, as compliance with recommendation EBU R-128 in accordance with section 10.1.c of Royal Decree 250/2025 should be expected equally on any day or in any time slot.

In order to provide the greatest variety and representativeness by time slot in the specimens, the recordings were distributed across five slots: early morning (00:00 to 06:00), morning (06:00 to 12:00), afternoon (12:00 to 16:00), evening (16:00 to 20:00) and night (20:00 to 00:00). Two specimens for each station and radio format were taken in each slot, giving a total of 10 specimens per station, 50 specimens for each radio format (generalist/thematic) and 100 specimens in total. The specimens from RTVE radio stations had the same distribution but with a single specimen per time slot, giving 25 specimens. A total of 125 specimens were collected, giving a variety by station and radio formats that was sufficiently representative to allow the average loudness and individualised compliance with the recommendation by the selected stations to be determined.

With regards to the recording process, to avoid problems stemming from possible anomalies in the programming systems of the receiving devices, it was decided to record the specimens in real time, thus improving the procedure but increasing the complexity of the process given the variety and distribution by time.

With regards to the length of each specimen, different options were evaluated, including blocks of 2, 5, 10, 30 and 60 minutes. To do this, prior specimens of each length were taken and were analysed using the professional loudness metering tools chosen for this purpose. The result of the prior tests showed that blocks of between 5 and 60 minutes gave very close average loudness or integrated loudness figures, with more irregularity being apparent in the 2-minute blocks.

Based on the above, and considering the temporal complexity, specimens with a duration of 5 minutes and the overall strategy established for the number and time distribution of the recordings are assumed to be valid. It is therefore understood that the number, duration and distribution of the specimens makes it possible to observe a sufficiently comparable and realistic variety to give a mean value that represents an objective state of the question relating to the radio stations analysed.

2.2.4. Recording format, measurement instruments and reliability testing

One of the essential requirements for the reliability of the specimens and their measurement is that the data flow for each specimen has the same values in the origin and destination without any type of alteration. This was one of the compelling reasons when choosing DTT as a transmission medium, as its digital signal enables the Transport Stream (TS) and MPEG Transport Stream (MTS) protocols (Mateos Moreno, 2019). This technology allows the main file containing the original broadcast data to be recorded without any alteration, thus allowing transparent analysis with no modifications and without the intrusion of processes that distort the source data of the selected specimen.

The files were recorded using two commercially available DTT tuner–recorder systems. Their ability to manage the recording of TS and MTS files was tested in advance. Regarding the tools selected to analyse and measure the loudness level, various professional computer programs were evaluated, which complied with the parameters set by recommendation EBU R-128 in accordance with the documents EBU Tech Doc 3341 (2023), EBU Tech Doc 3343 (2023) and EBU R-128 s3 (2023). The final selection opted for the VisLM-H program by Nugen Audio and the loudness meter integrated in the VEGAS Pro 15 program.

To maximise the reliability of the resulting data, a dual comparative analysis was done with both measurement tools, both of which were practically identical. The validity of the measurement instruments was tested in advance using a test downloaded from the recommendation EBU R-128 Test Set web page (2016). This gave data compatible with a deviation of less than ±0.2 LU in accordance with its own standard, thus confirming the validity of the selected measurement systems.

3. Results

The principal integrated loudness data derived from measuring the 125 recorded fragments from the selected sample are set out below, with all of the means being referenced to the values established in recommendation EBU R-128. As summarising the numerical data obtained would require a very large amount of text, it has been decided to provide the most relevant data regarding the following criteria relating to loudness level: compliance with the recommendation by station; minimum and maximum value by station; mean by station; mean by station and time slot; mean by radio format (generalist, thematic and the Radio Nacional de España group); and overall average for the sample as a whole.

3.1. Number of specimens per station that comply with the integrated loudness value from recommendation EBU R-128

The data in Table 2 show that none of the stations analysed complied with recommendation EBU R-128 in all of their specimens. Of the 125 specimens from the 15 stations, only seven specimens complied with EBU R-128, representing 5.6% of the total. Similarly, of the 15 stations analysed, only two (Radio Clásica and esRadio) partially comply with the recommendation, representing 13.4% of the total. The station esRadio is compliant in 30% of the specimens, while Radio Clásica complies in 80%.


Table 2. Number of specimens that comply with the EBU R-128 recommendation for each of the stations in the sample




	Generalist radio stations




	SER

	COPE

	ONDA CERO

	RNE

	esRadio






	0 of 10

	0 of 10

	0 of 10

	0 of 10

	3 of 10




	Thematic radio stations




	LOS40

	Cadena 100

	Cadena Dial

	Kiss FM

	Rock FM




	0 of 10

	0 of 10

	0 of 10

	0 of 10

	0 of 10




	RTVE




	RNE

	Radio 5

	Radio 3

	Radio Exterior

	Radio Clásica




	0 of 10

	0 of 10

	0 of 10

	0 of 10

	4 of 5






Source: compiled by the authors.



3.2. Average loudness by time slot and radio format

Table 3 displays widespread non-compliance with the parameters set by EBU R-128 in all time slots. The closest approximation is in the mean value for the morning slot, although this is still far from the recommended values.


Table 3. Average loudness by time slot and radio format




	Generalist radio stations




	Early morning

	Morning

	Afternoon

	Evening

	Night






	-18.34 LUFS

	-18.64 LUFS

	-18.78 LUFS

	-18.33 LUFS

	-18.42 LUFS




	Thematic radio stations




	Early morning

	Morning

	Afternoon

	Evening

	Night




	-14.50 LUFS

	-18.80 LUFS

	-14.48 LUFS

	-14.42 LUFS

	-14.57 LUFS




	RTVE




	Early morning

	Morning

	Afternoon

	Evening

	Night




	-17.11 LUFS

	-17.31 LUFS

	-17.35 LUFS

	-17.15 LUFS

	-16.83 LUFS




	Total average by time slot




	Early morning

	Morning

	Afternoon

	Evening

	Night




	-16.65 LUFS

	-18.25 LUFS

	-16.87 LUFS

	-16.63 LUFS

	-16.60 LUFS




	Difference in LUFS of the total average by slot compared with the maximum levels

established by EBU R-128 for live broadcasting (±1 LU)




	5.35 LUFS

	3.75 LUFS

	5.13 LUFS

	5.37 LUFS

	5.40 LUFS






Source: compiled by the authors.



3.3. Maximum and minimum loudness value by station

Table 4 offers a supporting perspective that again illustrates how none of the stations analysed fully complies with recommendation EBU R-128. It also displays the difference in levels between stations and between types of radio, with thematic radio stations being the furthest from the recommendation in question. Of the 125 samples, only one, from Radio Clásica, is below the minimum level established.


Table 4. Maximum and minimum loudness value by station




	Generalist radio stations




	SER

	COPE

	ONDA CERO

	RNE

	esRadio






	-19.97 LUFS

	-14.69 LUFS

	-19.01 LUFS

	-13.26 LUFS

	-19.60 LUFS




	-20.69 LUFS

	-19.67 LUFS

	-21.03 LUFS

	-15.74 LUFS

	-23.76 LUFS




	Thematic radio stations




	LOS40

	Cadena 100

	Cadena Dial

	Kiss FM

	Rock FM




	-14.86 LUFS

	-19.28 LUFS

	-14.47 LUFS

	-7.39 LUFS

	-13.87 LUFS




	-15.75 LUFS

	-20.86 LUFS

	-16.03 LUFS

	-8.41 LUFS

	-15.43 LUFS




	RTVE




	RNE

	Radio 5

	Radio 3

	Radio Exterior

	Radio Clásica




	-13.32 LUFS

	-13.89 LUFS

	-16.32 LUFS

	-15.33 LUFS

	-22.25 LUFS




	-15.56 LUFS

	-14.65 LUFS

	-19.86 LUFS

	-17.22 LUFS

	-25.52 LUFS






Source: compiled by the authors.



3.4. Total average loudness by station

The average loudness by station data shown in Table 5 confirm that almost none of the sample analysed complies with EBU R-128, with Radio Clásica and esRadio coming closest to complying. It also shows the overall difference in LUFS compared with the recommendation and lists the different stations in order of relative proximity to the values from EBU R-128, which does not mean that the stations comply with them.


Table 5. Total average loudness by station and difference in LUFS compared with recommendation EBU R-128 with live production




	Generalist radio stations




	SER

	COPE

	ONDA CERO

	RNE

	esRadio






	-20.30 LUFS

	-16.62 LUFS

	-19.85 LUFS

	-14.48 LUFS

	-21.26 LUFS




	Difference in LUFS by live station with regards to EBU R-128 and position with regards to the parameters from the recommendation




	1.70 LUFS

	5.38 LUFS

	2.15 LUFS

	7.52 LUFS

	0.74 LUFS




	2nd

	4th

	3rd

	5th

	1st




	Thematic radio stations




	LOS40

	Cadena 100

	Cadena Dial

	Kiss FM

	Rock FM




	-15.23 LUFS

	-19.87 LUFS

	-15.25 LUFS

	-7.94 LUFS

	-14.46 LUFS




	Difference in LUFS by live station with regards to EBU R-128 and position with regards to the parameters from the recommendation




	6.77 LUFS

	2.13 LUFS

	6.75 LUFS

	14.06 LUFS

	7.54 LUFS




	3rd

	1st

	2nd

	5th

	4th




	RTVE




	RNE

	Radio 5

	Radio 3

	Radio Exterior

	Radio Clásica




	-14.15 LUFS

	-14.25 LUFS

	-17.73 LUFS

	-16.35 LUFS

	-23.25 LUFS




	Difference in LUFS by live station with regards to EBU R-128 and position with regards to the parameters from the recommendation




	7.85 LUFS

	7.75 LUFS

	4.27 LUFS

	5.65 LUFS

	0 LUFS




	5th

	4th

	2nd

	3rd

	1st






Source: compiled by authors. Referenced to -23 LUFS ± 1 LU, treating as valid any value between -22 and -24 LUFS.



3.5. Total average integrated loudness by radio format and resulting total average

Table 6 shows the total average loudness by radio format and the average value of the 125 specimens collected, with this latter piece of data being the final total average. In all cases, the resulting value differs greatly from the value proposed by the recommendation that guides this research.


Table 6. Total average integrated loudness by radio format and total average resulting from the total of the specimens




	Radio stations




	Generalist

	
	Thematic

	
	RTVE






	-18.50 LUFS

	
	-14.55 LUFS

	
	-17.14 LUFS




	Difference in LUFS by live radio format with regards to EBU R-128




	3.50 LUFS

	
	7.45 LUFS

	
	4.86 LUFS




	Total average from all of the specimens




	-16.73 LUFS




	Difference in LUFS of the total average with regards to EBU R-128 with live broadcast




	5.27 LUFS






Source: compiled by the authors. Referenced to -23 LUFS ±1 LU, treating as valid any value between -22 and -24 LUFS.



4. Conclusions

The results obtained in this research by extracting and analysing integrated loudness values from the selected sample make it possible to conclude that:

None of the 15 radio stations analysed fully comply with the loudness level of -23 LUFS ±1 dB LU set by recommendation EBU R-128 (2011), and only esRadio and Radio Clásica partially comply with it.

Of the 125 specimens examined, 118 failed to comply with the EBU R-128 recommendation.

Regarding the average loudness value by radio format and time slot, the recommendation is not complied with in any slot, regardless of the radio format, whether generalist, thematic or from RTVE.

In accordance with the radio formats mentioned, the maximum and minimum average loudness values obtained show that the highest non-compliance with the recommendation is found in thematic radio, principally Kiss FM whose values display a disproportionate deviation in both limits.

The average loudness by station derives from the aforementioned concept of maximum and minimum loudness, with RNE being the broadcaster with the values furthest from the recommendation for both of the blocks of which it forms part (generalist and RTVE). However, Radio Clásica, which is also part of RTVE, is the station with the closest compliance with the recommendation of all of the stations analysed. This divergence is very striking, especially as both stations are from the same group and as prominent senior figures from RTVE played a direct and active role in validating and implementing EBU R-128, something that can be verified in the article “Avanzando en la normalización del loudness” ([Advancing in the normalization of loudness] Panorama Audiovisual, 2010). For their part, the groups PRISA Radio (SER, Los40 and Cadena Dial) and Ábside Media (COPE, Cadena 100 and Rock FM), fail entirely to comply with recommendation EBU R-128, displaying very disparate average levels. This variation in data within the groups themselves could be interpreted as a case of free will or as a lack of structural operational coherence in their management of sound levels. In this sense, it is worth mentioning the analysis by Ribes Guardia et al. (2025) of the implementation of AI by radio broadcasters in Spain. Although the authors mention its use for optimizing production processes, they do not say anything about the involvement of AI in controlling loudness levels. Given the rigour of the study cited, controlling loudness levels could be regarded as still being a topic of little importance in the processes of updating the medium of radio in Spain.

On the other hand, although the average values of the data compiled confirm overall loudness trends by radio format, the individual data for the stations analysed display crossed levels, suggesting that some stations come closer to EBU R-128 regardless of the radio format to which they belong.

As a coda to the summary of the data obtained, the total average loudness values by radio format and the values for the total average of the 125 specimens analysed reveal a figure that differs greatly from the one proposed in the recommendation that guides this research, with EBU R-128 not being complied with in either case.

These results suggest a lack of agreement at present in Spanish radio regarding normalization of levels and compliance with European recommendation R-128. Nonetheless, the problem is more complex than this, as the specimens analysed date from after the implementation of Royal Decree 250/2025, as they were recorded in July and August of 2025 and RD 250/2025 was implemented in March of that year. This suggests possible non-compliance with the law in the period analysed. Could this situation then be interpreted as a lack of commitment and interest by the stations concerned? Or as a lack of interest and rigour from the authorities that control radio broadcasting on DTT? These doubts are no surprise in view of the legislation in question, which explicitly mentions television but does not mention the medium of radio.

In line with the above, the loudness of the content analysed is far from complying with the quality parameters established by recommendation EBU R-128 and by Spain’s Plan Técnico Nacional de la Digital Terrestrial Television. This raises serious doubts about the homogenization of compliance with them in the short term, as well as being evidence of a clear reduction in sound quality of the content received by audiences.
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