
The Phonetics and Phonology of Dutch Voicing: A Literature Review 
 
Introduction 
 
The contrast between “voiced” and “voiceless” obstruents (plosives and fricatives) in 
Dutch has long been a central topic in both phonetic and phonological research. Dutch 
is particularly intriguing because it represents a voicing language within the Germanic 
family – its phonological contrast is primarily implemented by the presence vs. absence 
of vocal fold vibration (voicing) during obstruent closure, as opposed to an aspiration 
contrast as in English or German. This review synthesizes the literature on how voicing is 
phonetically realized in Dutch plosives and fricatives, how it varies across diCerent 
segments and dialects, and how it is aCected by phonological processes like final 
devoicing and voice assimilation. The discussion highlights the theoretical implications 
of these patterns, examining various frameworks’ approaches to representing voicing 
contrasts – from classical distinctive feature theory to modern Optimality-Theoretic and 
privative feature accounts. Throughout, experimental findings are integrated to evaluate 
and illustrate theoretical claims, and figures are included to demonstrate key phonetic 
patterns.  
The structure of this review is as follows. In Section 1, we summarize the phonetic 
realization of voicing in Dutch plosives and fricatives, including measures like voice 
onset time and the role of secondary cues. Section 2 surveys variation in voicing across 
segment types and dialects of Dutch, with an emphasis on sociophonetic changes 
(such as fricative devoicing in Northern Dutch). Section 3 examines two major 
phonological processes aCecting voicing: final devoicing (word-final neutralization of 
voicing) and voice assimilation in consonant clusters. Section 4 discusses theoretical 
proposals for representing voicing contrasts, comparing diCerent feature systems and 
rule- or constraint-based accounts in light of the Dutch evidence. Finally, Section 5 
provides a conclusion highlighting how Dutch voicing patterns inform broader 
phonological theory, and identifies open questions for future research. Throughout the 
review, examples from Dutch and relevant comparative data are provided. Key findings 
from instrumental phonetics studies and sociolinguistic investigations are cited to 
support the generalizations. This comprehensive overview thus connects the rich 
empirical data on Dutch voicing with the theoretical debates concerning laryngeal 
features and phonological processes, making it suitable for an audience in the Journal 
of Linguistics and advancing our understanding of the phonetics-phonology interface. 
 

1. Phonetic Realization of Voicing in Dutch Obstruents 
 
Dutch maintains a two-way contrast between voiced and voiceless obstruents in both 
plosive and fricative categories. Phonetically, however, the realization of this contrast in 
Dutch exhibits specific characteristics that distinguish it from many related languages. 
In plosives (stops), the primary phonetic correlate of the voiced vs. voiceless distinction 
is the timing of voice onset (voicing lead or lag), whereas in fricatives, voicing during the 
segment is often not the sole cue and other properties like duration play a role. We 
discuss each in turn.  
 



1.1 Voicing in Plosives (Stops).  In word-initial position, Dutch voiced plosives are 
typically produced with substantial pre-voicing (voice onset precedes the release 
burst), whereas voiceless plosives are produced with little to no aspiration (short-lag 
VOT). In other words, Dutch is a classic pre-voicing language: voiced stops like /b, d/ 
often have negative voice onset time (VOT), on the order of –70 to –80 milliseconds, 
while voiceless /p, t, k/ have small positive VOT values (approximately 0 to +20 ms), 
without the strong aspiration characteristic of English voiceless stops. For example, 
duim ‘thumb’ begins with a fully voiced [d] (vocal fold vibration during closure), whereas 
tuin ‘garden’ begins with an unaspirated [t] (voiceless closure, minimal delay in voicing 
onset). Figure 1 illustrates the acoustic signature of such a contrast with a waveform 
and spectrogram: a voiced stop shows a period of voicing (low-frequency glottal 
pulsing) during the closure (“lead voicing”) followed by the burst and a short voiceless 
lag. This pattern is in stark contrast to aspirating languages like English, where voiced 
stops usually lack pre-voicing and voiceless stops have a longer aspirated lag. Dutch 
voiceless stops are unaspirated in all positions, including word-initially, making [t] in 
Dutch tip ‘tip’ phonetically [t] (unaspirated) as opposed to [tʰ] in English tip.  
 



 
Figure 1: Waveform and spectrogram demonstrating pre-voicing. The French word 
“gâteau” [ɡato] (‘cake’) starts with a voiced velar stop /ɡ/ that is produced with ~70 ms 
of voicing lead (pre-voicing) before the burst, followed by a short 16 ms voicing lag. This 
is analogous to the pre-voiced stops in Dutch (figure adapted from Kehoe & 
Kannathasan 2021, CC BY 4.0).  
 
Empirical studies confirm the prevalence of pre-voicing in Dutch stops, while also 
revealing some variability. Classic work by Slis and Cohen (1969) showed that native 
listeners associate pre-voicing with phonologically voiced stops /b, d/ and a lack of pre-
voicing (short lag VOT) with voiceless /p, t/, and that manipulating VOT can shift 
perceived identity. In their perception experiments, synthetic stimuli with increasing 
lead times (up to 200 ms) were identified as /b, d/ by Dutch listeners, whereas stimuli 
with voicing lag (10–40 ms) were identified as /p, t/. Production data confirm that a large 



majority of Dutch voiced stop tokens do have voicing lead. For instance, a study by van 
Alphen & Smits (2004) found that overall about 75% of /b/ and /d/ tokens in their corpus 
were produced with pre-voicing. Interestingly, they observed considerable inter-speaker 
variation: some speakers (particularly some males) realized nearly 100% of voiced 
stops with pre-voicing, whereas others did so in as few as ~38% of tokens. Place of 
articulation also had an eCect, with labial stops showing pre-voicing more consistently 
than alveolars. Such findings indicate that while pre-voicing is the primary cue to the 
phonological voicing contrast, its actual implementation can be gradient and 
influenced by social and physiological factors (e.g., sex of speaker, specific articulatory 
settings).  
Notably, when Dutch voiced stops are produced without pre-voicing (i.e. with a zero or 
slightly positive VOT), listeners’ identification can be impacted. In a perception test, van 
Alphen & Smits found that /b/ or /d/ tokens that lacked the typical voicing lead were 
more often misheard as voiceless, especially for /b/ (labial). Thus, pre-voicing 
contributes robustly to perceptual voicing cues in Dutch. However, its absence does not 
categorically flip identification in all cases, suggesting that listeners also utilize other 
cues (context, perhaps subtle diCerences in closure duration or burst intensity) to 
recover the intended category. Indeed, the authors concluded that voicing perception in 
Dutch is asymmetrical: presence of pre-voicing strongly signals a voiced stop, but 
absence of pre-voicing is not always a decisive cue for a voiceless stop.  
Secondary cues accompanying the voicing contrast in stops have also been 
documented. One such cue is the fundamental frequency (F0) of the following vowel: 
vowels after voiceless plosives often begin with a slightly higher F0 than those after 
voiced plosives. Slis & Cohen (1969) first reported this eCect in Dutch, finding about a 6 
Hz higher initial F0 after voiceless stops. A more recent measurement by van Alphen & 
Smits found a larger diCerence (mean F0 ~176 Hz after voiceless vs ~160 Hz after 
voiced, a ~16 Hz diCerence). Although these F0 diCerences are small and sub-
phonemic, they consistently arise from laryngeal timing diCerences and may serve as 
redundant cues to voicing (in line with cross-language observations of F0 depression 
after voiced consonants). Another possible cue is the duration of the closure and 
preceding vowel: voiced stops, which permit voicing into the closure, might be 
produced with a slightly longer preceding vowel (and/or shorter closure) than voiceless 
stops, especially in final position. This is related to the phenomenon of “pre-fortis 
clipping” known in English; in Dutch, such eCects are subtle but have been observed in 
the context of final devoicing (see §3.1). Overall, the phonetic realization of the voicing 
contrast in Dutch stops relies predominantly on voicing during closure (vs. its absence), 
with timing diCerences (VOT) being crucial and additional acoustic correlates (like F0) 
providing supplementary information.  
 
1.2 Voicing in Fricatives. The voiced–voiceless contrast among Dutch fricatives (e.g. /v/ 
vs /f/, /z/ vs /s/, /ɣ/ vs /x/) is phonologically equivalent to that in stops – these pairs are 
distinct phonemes, minimally contrastive in certain contexts 
. However, phonetically the realization of voicing in fricatives is more complex. Unlike 
stops, fricatives require a continuous airflow to generate turbulence, making it 
physically diCicult to maintain voicing simultaneously (especially in utterance-initial or 
cluster contexts). Consequently, Dutch “voiced” fricatives are often only partially voiced 
or even voiceless in actual realization, with other cues distinguishing them from their 



voiceless counterparts. In particular, a consistent finding is that Dutch voiceless 
fricatives (phonologically /f, s, x/) tend to be produced with longer duration and greater 
intensity (loudness) than the corresponding voiced/lenis fricatives. Several 
experimental studies have confirmed this pattern. Slis & van Heugten (1989) showed 
that in Dutch, when a contrast exists (e.g. word-medial or intervocalic position), /v, z/ 
segments have significantly shorter durations than /f, s/ segments, even if the /v, z/ have 
little voicing during the fricative noise. Similarly, Kissine et al. (2003) found that 
voiceless fricatives were not only longer but also produced with higher amplitude 
(loudness) than voiced fricatives. Thus, the fortis–lenis distinction in fricatives is 
manifested in intensity and temporal characteristics: fortis fricatives are longer and 
often stronger, whereas lenis fricatives are shorter and weaker, with any actual vocal 
fold vibration being a variable attribute.  
Importantly, phonetic voicing (the presence of glottal vibration) in Dutch fricatives is not 
a reliable or required cue. In many contexts, especially word-initially or in clusters, 
speakers do not produce sustained voicing for phonologically voiced fricatives. For 
instance, Standard Dutch /v/ at the start of a word like veel ‘many’ may be realized as a 
voiced [v] by some speakers but as a devoiced [f] by others, yet it remains 
phonologically /v/. As we will discuss in Section 2, a substantial number of Dutch 
speakers (particularly in the northern Netherlands) neutralize the /v/–/f/ distinction in 
initial position, realizing both as [f] (voiceless). Even when a speaker intends the 
contrast, utterance-initial voiced fricatives often begin with a voiceless period or have 
voicing that dies out quickly due to aerodynamic constraints. Slis & van Heugten (1989) 
concluded that “phonetic voicing is not a distinctive feature of phonologically +voice 
obstruents” in Dutch – in other words, a Dutch “+voice” fricative may lack voicing, but it 
can still be distinguished by shorter duration and lesser noise energy, among other 
cues. Interestingly, one study found an exception: the velar fricative /ɣ/ vs /x/ (in those 
varieties that still distinguish them) did not show a clear duration diCerence. Possibly 
because /ɣ/ in many cases is already strongly devoiced or because of measurement 
diCiculty, the durational cue was significant for labiodental and alveolar fricatives but 
not for /ɣ/. Aside from duration and intensity, other potential cues like formant 
transitions or the presence of voice bar can play a minor role in certain environments 
(e.g., a voiced fricative between vowels might show voicing during part of its duration, 
providing an auditory cue of “voiced quality”).  
In summary, Dutch voiced fricatives are phonetically lenis rather than reliably phoned 
(voiced). The voicing contrast in fricatives is signaled by a constellation of cues: less 
articulatory force, shorter friction noise, and context-dependent voicing. This 
underscores a theme that will recur in our review: the mapping between phonological 
features and phonetic realization is many-to-one. The feature [±voice] in Dutch, while 
defined in terms of voicing oppositions in the abstract, is implemented through diCerent 
phonetic manifestations in stops vs. fricatives. Such observations raise theoretical 
questions about whether the same abstract feature is involved for both classes and how 
the grammar accounts for their diCerent phonetic correlates (see Section 4).  
 
1.3 Positional and Contextual ELects. It is worth noting that the phonetic realization of 
voicing in Dutch is also influenced by position in the word and prosodic context. Word-
initial position has been the focus above, but in intervocalic positions (e.g. between 
voiced sounds), phonologically voiced obstruents can more easily maintain voicing. For 



example, /v/ in lieve [ˈli:və] (‘dear’) may be fully voiced [v] between vowels. Conversely, 
in word-final position, Dutch obstruents are systematically voiceless due to a 
neutralization process (final devoicing), which we address in Section 3.1. Thus, 
utterance-final or syllable-final “voiced” segments like /d/ or /v/ will surface voiceless 
(e.g. raad ‘council’ → [ra:t], neef ‘nephew’ → [ne:f]). These positional eCects interact with 
the phonetic tendencies: a final /d/ not only is devoiced by rule, but also tends to have a 
shorter duration than an underlying /t/ might in the same context, according to some 
studies on incomplete neutralization (as discussed later).  
Another contextual factor is the influence of neighboring consonants in clusters, which 
is essentially the domain of assimilation processes (Section 3.2). Phonetic voicing can 
be lost or gained in clusters regardless of the underlying specification, due to gestural 
overlap or ease of articulation. For instance, even if a /v/ is usually voiced between 
vowels, when preceded by a voiceless consonant (as in alsvast /als+vast/), it may lose 
voicing because maintaining voicing through two consecutive obstruents is diCicult. 
Dutch exhibits both regressive and progressive adjustments in such cases (these are 
phonologized as assimilation rules, but they also have a phonetic grounding). In 
essence, while we can describe a “typical” phonetic realization for voiced vs. voiceless 
consonants in isolation or ideal positions, real speech often modifies these patterns 
due to prosody and coarticulation. Any theoretical account of Dutch voicing must 
therefore accommodate a rich array of surface variation – a theme to which we return 
when evaluating frameworks.  
In conclusion of this section, Dutch voiced vs. voiceless obstruents are distinguished in 
production by robust phonetic cues, albeit diCerent ones for stops and fricatives. 
Voiced plosives are marked by pre-voicing (voicing lead) and lack of aspiration, whereas 
voiced fricatives are marked by a general lenition (shorter, weaker friction), often 
without sustained voicing. These phonetic properties not only reflect aerodynamic and 
articulatory constraints, but they also support the cognitive reality of the contrast for 
Dutch listeners, who have been shown to rely on these cues in perception. The complex 
cue structure in Dutch provides fertile ground for testing theories of how phonetic detail 
maps to phonological features, as we will see. 
 
2. Variation in Voicing Across Segments and Dialects 
 
While the previous section described general patterns for Standard Dutch, there is 
significant variation in voicing behavior both across diCerent consonant segments and 
across regional or social varieties of Dutch. This section reviews such variations. In 2.1, 
we consider diCerences among segments: for example, why certain fricative 
oppositions are more prone to neutralization than others, and how individual 
consonants (like /ɣ/) behave. In 2.2, we examine dialectal and sociolectal diCerences, 
notably the divergence between Northern (Netherlandic) Dutch and Southern (Belgian) 
Dutch in the realization of voiced consonants. Understanding this variation is important 
not only empirically but also theoretically: it can inform whether we treat certain 
contrasts as marginal or unstable in the phonology, and how sound change can reshape 
phonological systems.  
 
2.1 Segmental Variation: Stability of Voicing Contrasts. It has been observed that the 
voicing contrast is not equally stable across all Dutch obstruents. Generally, the stop 



consonants maintain their voiced vs. voiceless distinction more robustly than the 
fricatives do. Minimal pairs for /b/ vs /p/, /d/ vs /t/ abound (e.g. baan “job” vs paal “pole”, 
dak “roof” vs tak “branch”), and learners acquire these contrasts early. By contrast, 
among the fricatives, certain voiced members have a tendency to merge with their 
voiceless counterparts in many speakers’ pronunciation. The most notable cases are 
the labiodental pair /v/–/f/ and the velar pair /ɣ/–/x/. Numerous studies and surveys (e.g. 
Collins & Mees 1981; Van de Velde et al. 1996) have reported that in large parts of the 
Netherlands, speakers do not consistently distinguish /v/ from /f/ in the word-initial 
position. The historical /v/ (a voiced labiodental) is realized as a voiceless [f] by many 
speakers, eCectively neutralizing fail–veil type distinctions (though the Dutch lexicon 
has few minimal pairs; one example is valen “to fall (subjunctive)” vs falen “to fail”, 
which in casual speech may both sound like [ˈfa:lən]). Likewise, the distinction between 
the voiced velar fricative /ɣ/ (orthographic g in Dutch) and the voiceless /x/ (orthographic 
ch) has eroded in Standard Netherlandic Dutch: most northern speakers use a single 
voiceless [x] (or a uvular [χ] in some regions) for both. Consequently, words like goed 
“good” (historically /ɣut/) and goot “gutter” (/xot/) are pronounced with the same initial 
sound [x] by these speakers. The only fricative pair that appears to resist this 
neutralization trend is /z/–/s/. The distinction between /s/ and /z/ (as in zei “said” vs sij – 
archaic spelling for zij – “she/they”, or razen “to rave” vs rasen if it were a word) is 
reported to be the most stable. Even in dialects or accents where /v/ and /ɣ/ are 
consistently devoiced, /z/ often remains at least sometimes voiced, especially in 
intervocalic contexts or in southern varieties. One reason might be that /z/ has a higher 
functional load in Dutch (it appears in many morphologically related forms like plural -
zen, and in borrowings) and perhaps is supported by the fact that /s/ is a very common 
sound, so some distinction is maintained (though /z/ in initial position can devoice in 
informal speech or in some accents).  
The net result is that in Standard Dutch as spoken in the North, the fricative system is 
often eCectively reduced to two voiceless series: labiodental [f], alveolar [s], and velar 
[x], with [v], [z], [ɣ] occurring less frequently or only in specific positions (e.g., some 
speakers voice /z/ between vowels, or use a voiced [ɦ] or [ʝ] for /ɣ/ in particular words). 
In Southern Dutch (Flanders), by contrast, /v/, /z/, /ɣ/ are still regularly pronounced as 
voiced [v, z, ɣ] in most formal or careful speech contexts . We will detail this regional 
diCerence shortly. Crucially, from a phonological standpoint, these facts raise the 
question: are /v/ and /ɣ/ still phonemes for those speakers who never voice them? The 
standard answer is yes – they remain distinct phonemes because they contrast in 
certain environments (for instance, even a speaker who normally says [f] for /v/ will still 
diCerentiate /v/ vs /f/ in intervocalic position or in careful speech, and orthography plus 
morphological alternations reinforce the distinction). But the “loss” of these voiced 
sounds in many contexts suggests a sound change in progress, eCectively a merger of 
/v/ with /f/ and of /ɣ/ with /x/ in those varieties. Kissine et al. (2003) explicitly describe 
the /v/–/f/ contrast in Dutch as “on the verge of disappearance”, leaving “a single 
phonetic category instead of two”. Their acoustic study of /v/ and /f/ confirmed that 
many Standard Dutch speakers produce an intermediate sound (partially devoiced or 
with properties very close to [f]) for what historically should be /v/, indicating a merger in 
production. Interestingly, they note that bilabial stops (/b/ vs /p/) seem to be undergoing 
a similar (though slower) trend of overlap – younger speakers show more frequent 



devoicing (lack of pre-voicing) in /b/, potentially an analogous change whereby /b/ might 
be shifting towards a voiceless unaspirated [p]-like realization in some contexts.  
Even within a single dialect, voicing of fricatives can be variable and influenced by 
context and formality. For example, in informal Amsterdam Dutch, both /v/ and /z/ are 
often completely voiceless, but in a formal reading style, a speaker might render /z/ as 
partially voiced or fully voiced. Some hypercorrection can occur: speakers aware of the 
standard may occasionally voice an /s/ to [z] in an eCort to sound “proper”, yielding 
pronunciations like [kɔnˈzɛrt] for concert (which standardly is [kɔnˈsɛrt]). This indicates 
that at some cognitive level, speakers recognize the voicing feature as socially or 
linguistically marked, even if their spontaneous usage tends toward devoicing.  
A final point on segmental diCerences concerns the peculiar case of /h/ and /ɦ/ in 
Dutch. Dutch has a phonemic /h/, which is a voiceless glottal fricative (as in huis 
“house” [hœys]). Some dialects (notably in the south-east, like Limburgish or some 
Belgian Dutch) have a voiced glottal variant [ɦ] in certain positions or in all positions 
(often as an allophonic or dialectal variant, not a separate phoneme). In Standard 
Dutch, /h/ is considered voiceless (and indeed [h] patterns as voiceless for the purpose 
of assimilation – e.g., weg “away” + hebben “to have” can yield [wɛɣ ˈɦɛbə(n)] with [ɣ] in 
weg voiced to [ɣ] before [h], showing that [h] does not behave like a voiced consonant). 
The /h/ ~ [ɦ] alternation is mostly beyond our scope, but we mention it to note that [ɦ] is 
not generally counted among the set of voiced obstruents in Dutch phonology; /h/ is 
typically classed separately (and as the Taalportaal grammar notes, /h/ technically has 
no voiceless counterpart, though confusingly they listed /h/ under “+voice” obstruents 
possibly as a typo or theoretical stance). In any case, /h/ does not participate in final 
devoicing or voice assimilation, since it rarely appears in codas or clusters. We will thus 
set it aside in the following discussions.  
 
2.2 Regional and Social Variation: Northern vs. Southern Dutch. A major dimension of 
variation in Dutch voicing is geographical: speakers in the Netherlands (especially the 
Randstad and northern provinces) have increasingly devoiced realizations of voiced 
fricatives, whereas speakers in Flanders (Belgium) have largely retained the voiced 
pronunciations in their standard accent. This has been documented through real-time 
and apparent-time studies. Van de Velde, Gerritsen & van Hout (1996) conducted a 
landmark real-time study using archival recordings of radio broadcasts from 1935 to 
1993, comparing Northern Standard Dutch (NSD, Netherlands) and Southern Standard 
Dutch (SSD, Flanders). They found a clear divergence: over the 20th century, Northern 
Dutch showed a strong trend toward fricative devoicing, whereas Southern Dutch 
showed only a minimal shift. In the Netherlands, what was an optional or context-
dependent devoicing of /v, z, ɣ/ early in the century became increasingly common such 
that by late century many speakers almost categorically devoiced /v, ɣ/ initially. In 
Belgium, on the other hand, the majority continued to use [v, z, ɣ] in careful speech, 
with only a “very weak” tendency toward devoicing observed in the same time frame. 
This divergence means that today’s Standard Dutch as spoken in Flanders retains a 
richer set of voiced fricatives, closer to the historical situation, while Northern Standard 
Dutch is, phonetically, more like German in having mostly voiceless fricatives.  
Van de Velde et al. also shed light on the linguistic path of this change in the North. They 
noted that partially voiced variants played an intermediate role. Instead of a sudden 
jump from fully voiced to fully voiceless, speakers (and successive generations) went 



through stages where fricatives like /v/ were produced as [v̥] (partially voiced, or a weak 
fricative with voicing during part of its duration). Over time, these lenited variants 
presumably lost voicing entirely, merging with [f]. The change was also position-
sensitive: devoicing progressed fastest in word-initial position. This aligns with the 
intuition that word-initial obstruents in prominent positions are under strong 
aerodynamic pressure (starting voicing from zero airflow is hard), and also with 
sociolinguistic factors (initial sounds are salient and subject to standard norms – 
however, here the norm for the Netherlands drifted toward devoicing being acceptable 
or even expected). Word-final fricatives in Dutch were already devoiced due to final 
devoicing (e.g. huizen [ˈhœy.zə] vs huis [hœys] “house/houses”), so the innovation 
concerned primarily initial and intervocalic positions. Interestingly, the alveolar fricative 
/z/ has held out longer than /v/. By the late 20th century, initial /v/ was devoiced by a 
majority of northern speakers, whereas initial /z/ was still often voiced in careful 
speech. Sociolinguistic surveys (e.g., later work by van de Velde 1997, and analytic work 
by Ernestus 2000) have confirmed this: /v/ leads the change, /z/ lags behind, and /ɣ/ was 
essentially already voiceless in the North (due to dialect influence) and therefore not a 
“change” so much as a dialect diCerence codified into the standard.  
The diCerence between North and South is so marked that it constitutes a sort of 
diasystem phonetic diCerence within “Standard Dutch.” Anecdotally, northerners 
sometimes caricature Belgian Dutch by using fully voiced [v] or [ɣ] in an exaggerated 
way, while southerners might perceive northern speech as “hard” or “hissy” due to all 
the [f] and [x] sounds. From a phonological perspective, both communities still intend 
the same underlying contrasts /v/ vs /f/, etc., but the default phonetic implementation 
diCers. Some Belgian linguists have even raised the question of whether the phonemic 
status of /v/ is being lost in Netherlandic Dutch. However, as long as minimal pairs exist 
and speakers can control the distinction (e.g., in spelling-conscious tasks or when 
emphasizing clarity, Netherlandic speakers can still often produce [v] vs [f] if they try), 
we consider the phonemes intact but phonetically neutralized in many contexts.  
Other dialectal variations include the following: In some southern dialects (e.g., West-
Flemish), the voiced–voiceless distinction was historically present in fricatives, but the 
realization diCered (West-Flemish tended to realize /g/ as [ɣ] and /ɣ/ as [ɣ] or [ɦ], etc.). In 
many of those dialects, both members of certain pairs have shifted (for example, West-
Flemish and some Dutch Low Saxon dialects have merged /z/ and /s/ into [s] or [ʃ], 
independent of the standard language’s evolution). Limburgish dialects, as mentioned 
earlier, underwent a completely diCerent evolutionary route: the old voicing distinction 
in final position transformed into a tonal accent distinction on the preceding vowel (a 
process of tonogenesis). Hermans & van Oostendorp (2005) discuss how in a Limburg 
dialect (Sittard Limburgish), formerly voiced vs voiceless final obstruents correlate with 
diCerent pitch contours (so-called “dragging tone” vs “falling tone”) on the preceding 
vowel . For example, brod (with historical /d/, now pronounced [brɔt] with falling tone) vs 
brot (historical /t/, pronounced [brɔt] with a diCerent tone). This is an extreme case of 
how a voicing contrast can be reinterpreted; it lies outside standard Dutch phonology, 
but it’s a striking illustration of the interplay between laryngeal features and other 
prosodic features in dialect history.  
Finally, beyond geography, social factors such as age and gender have been found to 
correlate with voicing realization. Recent studies on ongoing change report that younger 
speakers in the Netherlands show higher rates of initial /b/ devoicing (i.e., producing /b/ 



more like [p]) than older speakers. A study by Pinget et al. (2019) looked at word-initial 
/b/ and /v/ and found evidence that initial /b/ may be in the early stages of devoicing in 
Netherlandic Dutch, following the earlier /v/ devoicing change. They note that it is 
“unclear if this plosive devoicing is a stable variation or the beginning of a sound 
change”, but the fact that some younger adults do not always pre-voice /b/ suggests a 
possible change in progress. The same line of research compared Dutch to Afrikaans (a 
closely related language which has undergone similar changes) and found that in 
Afrikaans too, word-initial “voiced” stops are often devoiced by younger speakers (83% 
of the time in one study). Gender-wise, some studies (e.g., Heeringa et al. 2015 for 
Afrikaans; Pinget 2020) have found that female speakers tend to devoice more than 
male speakers in these changes, though the interaction of gender with age is complex.. 
In Dutch, van Alphen & Smits (2004) noted men had more pre-voicing in their data than 
women, which could tie into sociophonetic style (pre-voicing may be considered more 
formal/careful). However, these diCerences were not large in duration. The overarching 
point is that Dutch voicing contrasts, especially in fricatives and now possibly in stops, 
are a locus of ongoing change and sociolinguistic diCerentiation. Any theoretical 
account of Dutch voicing must reckon with the fact that what counts as a robust vs. 
weak contrast can shift over time and diCer by community.  
In summary, Dutch shows asymmetrical stability in its voicing contrasts: plosives 
maintain clear distinctions with pre-voicing vs short lag, whereas fricatives are prone to 
neutralization, particularly in Northern varieties where /v, ɣ/ have essentially merged 
with /f, x/ phonetically. Dialectally, Belgian Dutch retains the older voicing-rich system 
while Netherlandic Dutch has moved toward a more voiceless system. These 
diCerences raise interesting theoretical questions: Are we dealing with diCerent 
phonological “settings” (feature specifications) in the two varieties, or just phonetic 
implementation diCerences? How do learners acquire a contrast that is fading from the 
input (e.g., a Dutch child in Amsterdam might rarely hear a voiced [v], yet needs to learn 
that /v/ and /f/ are distinct phonemes in the language)? Section 4 will address some 
proposals related to these questions, such as the idea of laryngeal realism which posits 
diCerent feature specifications in diCerent languages – could one variety of Dutch be 
moving toward an “aspiration language” pattern? First, however, we turn to the 
phonological processes that crucially involve voicing in Dutch: final devoicing and 
assimilation. 
 
3. Phonological Processes: Final Devoicing and Voicing Assimilation 
 
Two major phonological processes aCect obstruent voicing in Dutch: final devoicing 
(FD), which neutralizes voicing contrasts in syllable-final (especially word-final) 
position, and voice assimilation (VA), whereby adjacent obstruents in a cluster become 
more similar in voicing. These processes have been central in Dutch phonology 
research for decades and have implications for phonological rule ordering, feature 
spreading, and the abstractness of representations. In this section, we review each 
process, providing examples and key findings, and highlighting theoretical 
interpretations. We also touch on related processes like the voicing of clitic-initial 
consonants and the voicing alternations in morphological paradigms (e.g., the past 
tense suCix choice).  



3.1 Final Devoicing: Like many Germanic and Slavic languages, Dutch exhibits final 
obstruent devoicing, meaning that voiced obstruents lose their voicing specification in 
syllable-final (and especially word-final) position. This is a neutralization rule: 
underlying /d/ and /t/ both surface as [t] in final position, /v/ and /f/ both surface as [f], 
and so on. For example, singular hond “dog” is pronounced [hɔnt] (with [t], despite the 
orthographic d), and huis “house” is [hœys] (with [s], even though the plural huizen 
[ˈhœy.zə] reveals an underlying /z/) . Final devoicing applies systematically in Dutch 
within the domain of the prosodic word (it can even apply at certain morpheme 
boundaries within compounds, depending on analysis). In the generative phonology 
tradition, FD in Dutch has been treated as a phrase-level or word-level rule that changes 
[+voice] to [–voice] in coda position. Taalportaal succinctly describes this by noting 
Dutch has no voiced obstruents in coda – they all “appear voiceless” at the surface in 
that context.  
An illustrative minimal pair: rad /rad/ “wheel” vs rat /rat/ “rat” – phonologically /rad/ vs 
/rat/ – will both be realized as [rɑt] in isolation. Listeners rely on morphological or 
syntactic cues (or spelling in written form) to tell them apart if needed (e.g., rad plural is 
raderen with [d], whereas rat plural is ratten). Indeed, FD in Dutch is reflected in 
orthography inconsistently: Dutch spelling writes d at the end of words where the 
underlying form has /d/ (as in rad), but t where the underlying is /t/ (as in rat). So 
orthographically the contrast is maintained (unlike German orthography which simply 
writes t in both cases, e.g., German Rad is spelled with d but pronounced [ra:t]; actually 
German orthography similar here, bad example – but e.g., Dutch lief “dear” from /liv/ is 
spelled with f, whereas plural lieve shows v). The spelling rule (known via the “‘t 
kofschip” mnemonic) essentially encodes whether the underlying consonant is voiced 
or not by how we choose the past tense suCix (-de or -te). For instance, brand “fire” 
ends in /d/ (written d), and its past tense is brandde (with -de, because underlying /d/ 
means a “voiced” context for the suCix), whereas pakt “grabs” ends in /t/ (written t) and 
past is pakte (-te for voiceless). Learners must infer the underlying form despite only 
hearing voiceless [t] in both brand and pakt, which they do using these 
morphophonological cues by about age 3–4 (KerkhoC 2007 on acquisition of voicing 
alternation).  
Phonologically, final devoicing is typically considered a categorical process in Dutch: 
underlying [voice] is neutralized (removed) in codas, leaving no phonemic voicing 
contrast at the end of words. However, an intriguing line of research has investigated 
whether this neutralization is phonetically “complete” or “incomplete.” Incomplete 
neutralization refers to findings that the supposedly merged outputs (e.g. underlying /d/ 
→ [t] vs underlying /t/ → [t]) might still diCer subtly. In Dutch, some studies have indeed 
found small residual diCerences. For example, a study by Warner et al. (2004) observed 
that vowels before underlying voiced obstruents (that become devoiced) were on 
average ~3.5 ms longer than vowels before underlying voiceless obstruents. Similarly, 
other studies (e.g., van Oostendorp 2008, Ernestus & Baayen 2003) have looked at the 
duration of the final closure or the release noise, sometimes finding slight diCerences 
that correlate with the underlying form. Ernestus & Baayen (2006) reported that Dutch 
speakers, in certain tasks, produced final /d/ vs /t/ with extremely subtle but statistically 
significant diCerences in duration or voice termination time, and listeners could, at 
slightly above chance levels, guess the underlying consonant. These eCects are quite 
small and not always replicable – indeed, some researchers failed to find reliable 



incomplete neutralization in Dutch, or attributed it to experimental artifacts (such as 
speakers subtly hyperarticulating final consonants when they know the context, or 
orthographic influence in lab settings). The consensus so far is that if incomplete 
neutralization exists in Dutch, it is a gradient and optional eCect, not a robust cue that 
speakers exploit in everyday speech. It does, however, pose an interesting theoretical 
puzzle: if final devoicing is a hard phonological rule, why would there be any systematic 
phonetic diCerence reflecting the phoneme that “used to be” there? DiCerent theories 
account for this diCerently – some say the grammar might leave a trace of the feature 
[voice] that aCects phonetics (thus phonology and phonetics are not strictly separate), 
while others argue it’s a phonetic implementation issue (like slightly longer articulatory 
gestures for underlying voiced segments, even if they end voiceless). Regardless, in 
practical terms Dutch final devoicing can be treated as full neutralization for 
phonological analysis: no minimal pairs based on final [t] vs [d] exist (apart from names 
or foreign words).  
Final devoicing in Dutch applies not only at the end of the word but also at the end of 
any prosodic syllable or morpheme before a boundary that doesn’t allow 
resyllabification. For example, the prefix ont- /ɔnt/ (meaning “un-/de-”) ends in /t/, and it 
will cause a following stem that begins with a vowel to surface with [t] linking (e.g., 
ontwerpen /ɔnt+werpen/ “to design” is [ɔntˈʋɛrpə(n)], here the t is not devoicing per se, 
it’s just part of prefix; but if it were /ɔnd+/, we’d get [ɔnt-] anyway due to devoicing). 
Another example: bedrijf /bədrɛiv/ “company” ends in /v/ but is pronounced [bəˈdrɛif] 
with [f]. In compound words or phrases, final devoicing can apply within the first 
element: kiespijn “toothache” is /kiez+pijn/ but pronounced [ˈkis.pɛin] (the /z/ from kies 
devoiced to [s] at the junction). Interestingly, in some cases the voicing can re-emerge if 
the next word starts with a vowel or voiced consonant via assimilation (see next 
section). For instance, heb /hɛb/ “have (1sg)” in isolation is [hɛp] (often with devoicing 
of /b/ to [p] at end of word), but in the phrase heb ik “have I”, many speakers will voice 
the /b/ because it is now prevocalic and can resyllabify or at least be voiced: [ˈhɛb ˌɪk] 
(some describe this as final devoicing being blocked before vowel-initial clitics). 
However, Booij (1995) notes that in Dutch, word-final obstruents preceding vowel-initial 
clitics usually remain voiceless; only in some highly frequent combinations do speakers 
voice them. For example, heb ik is indeed often [hɛb ɪk] in slow speech, but many 
speakers still say [hɛp ɪk] in casual flow – the /b/ stays devoiced despite the following 
vowel. This suggests that final devoicing can apply at the word level and not be undone 
across word boundaries unless assimilation specifically intervenes.  
 
3.2 Voice Assimilation: In consonant clusters, Dutch enforces certain voicing 
agreement patterns. The general tendency is that within a cluster of obstruents, all 
obstruents become either uniformly voiceless or (less commonly) at least one triggers 
partial voicing on its neighbor. Dutch has two traditionally recognized directions for 
assimilation: progressive (a preceding consonant aCects a following one) and regressive 
(a following consonant aCects a preceding one). Unusually, Dutch displays both types, 
conditioned by the nature of the consonants involved. The canonical formulation given 
by linguists like Slis (1983) and Booij (1995) is: Progressive voicing assimilation occurs 
when a voiceless obstruent is followed by a voiced fricative, causing the fricative to 
devoice; and Regressive voicing assimilation occurs when a voiceless obstruent is 



followed by a voiced stop, causing the first obstruent to voice. We can unpack these in 
simpler terms: 

• If C1 is [-voice] and C2 is a voiced fricative (like /v/ or /z/), then C2 loses its 
voicing to match C1. For example, op+zijn (hypothetical, “on his”) /ɔp.zɛin/ 
would be pronounced [ˈɔp.sɛin] with /z/ → [s] because the /p/ is voiceless (here 
the cluster /p.z/ becomes [p.s]). Examples from Booij: opvallend “striking” 
underlying /p+v/ → [pɸ] (actually [pf] since /v/ → [f]); aszuur (“acid”, combining as 
“ash” + zuur “acid”) /s+z/ → [s.s] (geminate [s]); lachgas “laughing gas” /x+ɣ/ → 
[x.x] (geminate [x]). In all these, the second consonant was supposed to be 
voiced, but it becomes voiceless under the influence of the first consonant’s 
voicelessness. This is termed progressive because the assimilation goes forward 
in the direction of speech. 

• If C1 is [-voice] and C2 is a voiced stop (/b/ or /d/), then C1 becomes voiced (i.e., 
takes on [+voice]) to match C2. For example, zakdoek “pocket handkerchief” is 
/zɑk.duk/ underlyingly; the cluster /k.d/ will assimilate to [ɡd], yielding [ˈzɑɡduk]. 
Booij’s examples include: opdruk “imprint” /p+d/ → [bd], zetboef (“set-up”? 
example word) /t+b/ → [db], kasboek “cash book” /s+b/ → [zb], misdaad “crime” 
/s+d/ → [zd], lachbui “fit of laughter” /x+b/ → [ɣb], lachduif (“laughing dove”? a 
playful term) /x+d/ → [ɣd]. In all these, a voiceless first consonant became voiced 
under the influence of the following voiced stop. This is regressive assimilation 
(often called anticipatory assimilation), as the later segment aCects the earlier 
one. 

The result of these patterns is that certain combinations of consonants are 
systematically harmonized in voicing. If an underlying cluster would mix voicing (e.g., a 
voiced+voiceless or voiceless+voiced combo), Dutch will adjust it. The only exception is 
voiceless+voiceless or voiced+voiced clusters, which are already uniform and pose no 
issue. We should note that assimilations apply after final devoicing has potentially 
applied to the first member. For instance, handzak “bag for carrying in the hand” is 
/hand+zak/; /d+z/ at the compound boundary – here the /d/ at end of hand would 
devoice to [t] (by final devoicing) and then, since the second is a voiced fricative /z/, 
progressive assimilation would devoice that to [s], yielding [ˈhɑntsaːk]. Indeed, Booij’s 
list shows handzaam “handy” (/d+z/) -> [ˈhɑntsa:m] (with [ts]). This demonstrates an 
interaction: Final Devoicing feeds Progressive Assimilation. On the other hand, if a word 
like handdoek “towel” (/d+d/) is considered, /d/ at end of hand would devoice to [t], but 
then regressive assimilation from the following /d/ would voice it back to [d], yielding 
[ˈɦɑnduk] (which indeed is how it’s pronounced, eCectively [d.d] merges to a long [d:]). 
In such a case, final devoicing is counterbled by assimilation – or in rule ordering terms, 
assimilation “undoes” the devoicing. Classic analyses (e.g., Booij 1995; Berendsen 
1983) handled this with ordered rules: final devoicing applies at word level, and then at 
the phrase level assimilation applies, possibly respecifying the feature. Booij explicitly 
orders Progressive (PVA) before Regressive (RVA) assimilation in his rule system, 
because PVA is more specific (applies only to fricatives). This ensures that in a cluster 
like /p+v/, you don’t accidentally voice /p/ by RVA before you get to devoice /v/ by PVA. In 
OT terms, one might use a context-sensitive markedness constraint (like *[+voice] for 
fricatives after voiceless, outranking faithfulness) and another for stops triggered by 
following voice, etc., to derive the same eCect without serial order (see e.g., Lombardi 
1999; Wetzels & Mascaró 2001 for general treatments of voice assimilation typology). 



Voice assimilation in Dutch can occur across word boundaries as well, particularly in 
rapid or casual speech within an intonational phrase. For example, the phrase is dat… 
“is that…?” can be pronounced [ɪz dɑt] or with assimilation [ɪs dɑt] (progressive 
devoicing of /z/ because /s/ precedes in is? Actually here is ends in /s/, dat starts with 
/d/, so is dat could become [ɪz dɑt] by regressive assimilation voicing /s/ to [z] – which is 
indeed what Van Haeringen (1955) observed, giving [izdat] – or remain [ɪs dɑt] with no 
assimilation). Likewise op die “on that” (/p d/) could surface as [ob di] (regressive 
assimilation making /p/ voiced [b]) or as [op ti] (progressive assimilation making /d/ 
devoiced [t], eCectively no change to the already devoiced /p/). These variable outputs 
[obdi] vs [opti] reflect optionality in sandhi processes and perhaps dialectal diCerences 
in how actively assimilation is applied across a word boundary. In careful speech, many 
speakers do not assimilate across words, pronouncing the underlying voicing (except 
that word-final obstruents are already devoiced, so they might simply not voice them 
even if the next word begins with voiced). In fast colloquial speech, regressive 
assimilation (voicing the end of a word before a voiced stop, as in [obdi] for op die) is 
attested, but not obligatory. Progressive sandhi assimilation (devoicing a voiced 
consonant at the start of next word because the previous ended in voiceless) is perhaps 
more common – e.g., het zakje (the bag) /hɛt + zɑkjə/ often [hɛt sɑkjə] – though one 
could argue /hɛt/ has /t/ anyway, bad example. Maybe goed bezig (“doing well”) /ɣut + 
bezix/ might be pronounced [ɣut pe:zɪx] with devoicing of /b/ to [p] after [t] of goed. Slis 
(1983) indeed found that if the second consonant is a voiced plosive, regressive 
assimilation happened in the majority of cases, but he also noted that some progressive 
devoicing of the voiced plosive was reported (meaning sometimes speakers failed to 
voice the /b/ or /d/ and instead the cluster stayed voiceless). This was considered the 
most controversial pattern, as classical phonology would expect only regressive 
assimilation in that context, but phonetically one can imagine that if a speaker didn’t 
plan or manage to voice the second consonant quickly enough after a voiceless one, it 
might come out voiceless (hence progressive eCect). Factors like speech rate, speaker’s 
voice quality, and cluster length can influence these outcomes. Slis examined various 
factors (pitch, voice quality, sex, speech rate) on assimilation probability. For instance, 
high pitch or tense vocal folds can inhibit voicing, making progressive devoicing more 
likely (speakers with higher pitch or a “tenser” voice might spontaneously devoice more 
often in clusters). Men vs women diCerences also arose (men’s larger larynx might allow 
voicing more easily in clusters, so women showed more devoicing in some studies). All 
these details reveal that voicing assimilation, while often treated as a clean 
phonological rule in textbooks, actually has a significant gradient and variable 
component in Dutch. The phonology sets the stage (disallowing large voicing clashes in 
a domain), but the phonetic implementation can vary.  
From a theoretical viewpoint, Dutch voice assimilation has figured in debates about rule 
ordering and feature underspecification. In derivational terms, one must order final 
devoicing and assimilations properly to get the right outcomes. A classic ordering (as in 
Booij 1995) is: apply Final Devoicing at the word level, then when words combine or at 
the phrase level, apply assimilation rules (with progressive first, then regressive). This 
accounts for examples like handzak as mentioned: /d/ devoiced to [t] (hand → [hɑnt]) 
then [t] makes /z/ → [s] (so [hɑnt.sɑk]). If instead assimilation applied first, you might 
voice the /t/ to /d/ because of /z/ (if regressive applied), which would spoil things. OT 
accounts often employ constraints such as *VOICED-CODA (to cause final devoicing) 



and AGREE(voice) (to cause assimilation), plus positional faithfulness (to preserve 
underlying voice in certain positions). One interesting aspect is the asymmetric 
assimilation: why does a following stop trigger voicing (RVA) but a following fricative 
triggers devoicing (PVA)? A possible explanation is articulatory diCiculty – voicing a stop 
is easier (since vocal fold vibration can restart at the release easily if the stop is voiced), 
whereas voicing a fricative requires sustained flow, so if the first consonant is voiceless, 
by the time you get to a fricative, the system might just continue voiceless (hence 
progressive devoicing). Some linguists have proposed that voiced fricatives are more 
marked or harder to maintain, leading to a hierarchy of constraints like 
*Fricative(+voice) outranking *Stop(+voice) in clusters. Indeed, Taalportaal notes: 
“Fricatives preceded by another obstruent in clusters are always realised as voiceless 
since voicing is diCicult to maintain in longer clusters”. This phonetically grounded 
insight can be built into a phonological framework via specific constraints or rules. For 
example, Wetzels & Mascaró (2001) classify Dutch as having regressive assimilation for 
stops and progressive for fricatives, which is a bit unusual cross-linguistically, but can 
be described with feature spreading rules that are parametrized by manner.  
Another special case is past tense and plural suCix voicing in Dutch morphophonology. 
The so-called ‘t kofschip rule we mentioned ensures that verbs whose stem ends in a 
voiceless consonant get a voiceless suCix -te for past, whereas those ending in a voiced 
or sonorant get -de. This is essentially a lexicalized reflection of final devoicing plus 
assimilation: underlyingly, one could say the suCix is /-də/ always, but if the stem ends 
in a [-voice] segment, then a progressive assimilation (or a constraint against d after 
voiceless) yields /-tə/. Generative accounts used to handle this with a rule ordering: first 
assign -/də/ by default, then devoice it after voiceless (or simply have a lexically 
conditioned allomorphy). Recent accounts like those of Ernestus & Baayen (2003) 
model the choice as partially productive and dependent on lexical storage: Dutch 
speakers have to memorize which stems alternate (most do, but some loanwords or 
names do not, e.g. googlen past googelde even though google ends in [l], etc.). The 
theoretical point here is that the presence of morphological conditioning (you pick the 
suCix based on an underlying trait of the stem) implies that speakers have cognitive 
access to the stem’s underlying voicing even though it’s phonetically neutralized. This 
ties to the rich debate on abstract underlying representations: Dutch speakers must 
“know” that hond ends in /d/ underlyingly (because plural honden not honten), and 
experiments show they do intuit that, as they choose -de for a novel word if it resembles 
one with a voiced end in spelling or similar (KerkhoC 2007; Ernestus & Baayen 2003 
used wug-tests to show partial productivity). Approaches like Optimality Theory with 
Lexicon Optimization or Richness of the Base have to allow learners to deduce those 
underlying features from alternations.  
Finally, clitic voicing: Dutch has some clitics like the reduction of dat to -‘t or is to -s, 
which attach to preceding words. There was an interesting puzzle discussed by 
Trommelen & Zonneveld and others: voicing processes sometimes apply diCerently 
when a clitic is attached. E.g., heb (normally [hɛp]) + ’s (for het is maybe) could become 
[hɛbəs] possibly? Hypothetical. However, an LSA paper by Temmingh (from the search) 
indicated some challenges to phonological theory: voicing in cliticization doesn’t 
always follow the normal rules straightforwardly. Due to space, we won’t delve deeply, 
but it suCices to say that the interface of syntax/prosody with voicing rules can test the 
limits of a theory’s ability to articulate domain-specific rules (Lexical vs Post-lexical). 



Some accounts treat final devoicing as lexical (non-structure-preserving perhaps) and 
assimilation as post-lexical, meaning after syntax, hence optional across words. Others 
try to capture all in constraint ranking.  
In conclusion, Dutch final devoicing and assimilation together enforce a pattern where, 
by the surface level, obstruent clusters and codas are largely voiceless unless special 
conditions permit voicing. Phonological theories from classical rules to modern 
constraints have been applied to these processes: derivational theories emphasize rule 
ordering (FD before VA, etc.), whereas Optimality or Government Phonology 
approaches emphasize constraint interaction or licensing (e.g., License [voice] only in 
certain positions). The empirical facts of Dutch – including the asymmetry of 
assimilation and the subtle incomplete neutralization eCects – provide a rich test bed. 
We now turn to how various theoretical frameworks have proposed to represent voicing 
contrasts in Dutch, addressing the abstractness of [voice] and the notion of laryngeal 
features. 
 
4. Theoretical Representation of Voicing Contrasts 
 
A key question in phonological theory is how to best represent the contrast between 
sounds like [b] and [p] or [v] and [f]. Is this a diCerence in a binary feature [±voice]? Or is 
it the presence vs. absence of a privative feature (e.g., [voice] vs ∅, or [spread glottis] vs 
∅)? Dutch has figured prominently in this discussion, especially in comparison to 
English and German. In this section, we outline several theoretical proposals and 
interpretations for the voicing contrast in Dutch, considering evidence from the patterns 
described earlier.  
 
4.1 Binary [±voice] vs. Laryngeal Realism: Traditional phonology (e.g., Jakobson, Fant 
& Halle 1952; Chomsky & Halle 1968) assumed a binary feature [±voice] to distinguish 
voiced and voiceless obstruents universally. Under this view, Dutch /b, d, v, z, ɣ/ would 
be [+voice] and /p, t, f, s, x/ [-voice] phonemically. This straightforwardly captures the 
phonemic oppositions and was long the standard description. However, cross-language 
diCerences in how the contrast is implemented led to refinements. Dutch, as we have 
seen, has truly voiced [b, d] (with voicing lead), whereas English “voiced” /b, d/ are often 
only mildly voiced or even voiceless unaspirated. Conversely, Dutch “voiceless” /p, t/ 
are unaspirated, while English /p, t/ are aspirated. Some theorists argued that the 
abstract feature might not be the same in these languages. Laryngeal Realism (Iverson 
& Salmons 1995; Jessen & Ringen 2002) posits that languages like Dutch or Russian, 
which have pre-voiced vs short-lag stops, are best characterized as having a privative 
[voice] feature (active only in the voiced series), whereas languages like English or 
German, which have aspirated vs unaspirated stops, are better characterized by a 
feature [spread glottis] (active only in the aspirated series). In this view, Dutch /b, d/ 
carry a laryngeal feature [voice] (which entails vocal fold vibration), and /p, t/ are simply 
the absence of that feature – they are the unmarked default. English /p, t/, on the other 
hand, carry [spread glottis] (aspiration) as the marked feature, and English /b, d/ are the 
absence (unmarked, short-lag). This explains why Dutch patterns like a “voicing” 
language (e.g., its children might default to voiceless errors, since voiceless is 
unmarked, whereas English children might default to voiced errors, since unaspirated 
voiced is unmarked in English). Indeed, Kager et al. (2007) found exactly that: Dutch-



learning children made more errors turning voiced into voiceless, whereas 
English/German-learning children made more errors turning voiceless into voiced, 
consistent with the idea that the marked value in Dutch is [+voice] (so they drop it more 
often), and in English/German the marked value is [spread glottis] (so they drop 
aspiration more often). This acquisition evidence strengthens the laryngeal realism 
perspective. Additional support comes from the patterns of assimilation: In German (an 
aspirating language), voice assimilation is mostly regressive and only involving whether 
or not [spread glottis] can appear (German famously has incomplete neutralization but 
that aside). In Dutch (a voicing language), assimilation patterns suggest that [voice] 
behaves as a feature that spreads or delinks. For example, regressive assimilation in 
Dutch can be seen as the spread of [+voice] leftward from a following stop, while 
progressive assimilation can be seen as the failure to maintain [+voice] on a fricative 
after a voiceless (i.e., [voice] feature doesn’t get assigned to that fricative, leaving it 
voiceless). Some researchers (e.g., Honeybone 2005) have classified Dutch, Russian, 
French, etc., as “voice languages” with a monovalent [voice] feature, versus “spread 
languages” like English with monovalent [spread]. The question arises: do Dutch 
fricatives also involve [voice]? Likely yes in these accounts, though one might need a 
caveat that [voice] on fricatives is harder to realize (hence a constraint *VOI/FRIC low-
ranked perhaps).  
Opponents of laryngeal realism caution that features should be uniform across 
languages unless compelling evidence dictates otherwise. One such argument by Kohn 
et al. (1995) suggested that even in English, maybe [voice] is the active feature, citing 
aphasic speech errors that seemed to involve voicing agreement 
. The debate is ongoing, but the Dutch evidence, in particular the acquisitional findings 
and the phonetic alignment, provides a strong case that Dutch phonology treats [voice] 
as the primary distinguishing feature. Journal of Linguistics readers may recall that the 
notion of “privative” features goes hand in hand with underspecification theories: e.g., 
Dutch voiceless consonants could be unspecified for [voice] (or for laryngeal node 
features) and only get a default [-voice] interpretation phonetically, whereas voiced 
ones are specified [+voice]. This aligns well with the idea that final devoicing is simply 
the deletion of the [voice] specification in coda (leaving an unspecified obstruent that 
will be interpreted as voiceless). It also fits with the idea that in clusters, a single [voice] 
can link to multiple segments (thus regressive assimilation is one [voice] linking to both 
C2 and C1), and progressive assimilation for fricatives is just the lack of any [voice] 
spreading to C2, causing it to surface voiceless.  
 
4.2 Underspecification and Neutralization: An older but related theoretical proposal 
is that underlying representations might leave certain features unspecified in contexts 
where they are predictable. Some Dutch phonologists (e.g., Trommelen 1984, 
Zonneveld 1983) suggested that maybe underlying obstruents in final position are 
unspecified for [voice], to be filled in by a rule or by default. The reasoning is: because 
you never get a voiced obstruent in final position on the surface, perhaps the lexicon 
simply doesn’t store [+voice] in that position; words are listed with an archiphonemic 
neutral consonant (some notational device like /T/ meaning “d or t, whichever is 
needed”). When adding a suCix, a rule of “revoice before a vowel” would insert [+voice] 
if the lexicon says the consonant can be voiced (e.g., rad might be stored as /raT/, and 
when plural -en is added, a rule sees that this /T/ corresponds to something that should 



be voiced because of morphological relations or analogy, giving /d/). While 
underspecification theories have lost favor in their extreme form, the concept still 
informs current work: many OT accounts eCectively treat voiced codas as disallowed so 
underlying /rad/ vs /rat/ both map to [rat], but a high-ranked IDENT-IO(morph): voice or 
something could ensure that if a suCix gives an environment, the underlying distinction 
reveals itself.  
 
4.3 Feature Geometry and Constraints: In feature geometric models, [voice] is often 
under a Laryngeal node, which might also dominate [spread glottis] or [constricted 
glottis]. Dutch could be described as having [voice] under the Laryngeal node and no 
[spread] (except perhaps for the glottal [h] which some call [spread glottis], but that’s 
marginal). In Government Phonology or Element Theory (Harris, 1994; Scheer, 2004), 
one might use elements like L (for voicing or lenis) vs H (for aspiration or fortis). In such 
a framework, Dutch /b, d, v, z/ have an L element, which is lost word-finally (a common 
licensing constraint: coda cannot license L element, so it drops). This dropping yields a 
neutral sound that is interpreted as voiceless. Dutch /p, t, f, s/ have no L to begin with. 
This approach is conceptually similar to privative [voice]. It neatly captures final 
devoicing as a form of licensing loss (echoing Steriade’s Licensing by Cue idea too: final 
position is weak for voicing cues, so [voice] cannot survive there).  
 
4.4 Representing Fricative vs Stop asymmetries: The fact that fricatives behave 
diCerently in assimilation might lead one to propose diCerent feature implementations 
or diCerent constraint rankings for them. Some authors (e.g., van Rooy & Wissing 2001 
for Afrikaans, a related language) have posited that maybe fricatives in these languages 
are really distinguished by fortis/lenis (which could be a composite of features like 
[voice], [tense], etc.), whereas stops are true [voice]. Under such a view, /v/ vs /f/ is 
almost like [v] is an approximant-like lenis and [f] a fortis fricative, which is why even 
without voicing you can tell them apart by intensity. This is somewhat supported by the 
fact that in Afrikaans (and now Dutch change in progress), /v/ is merging with /f/ entirely 
– once the lenition (voicing) goes, they fall together. Some older linguistic traditions 
(e.g., the Dutch descriptive school) indeed talked about “sharp” vs “soft” consonants 
rather than voiced/voiceless, reflecting these multi-faceted diCerences.  
 
4.5 Constraint-based accounts: In Optimality Theory, a standard account for final 
devoicing was proposed by Lombardi (1999) using a high-ranked constraint 
*LICENSE(voice)/]σ (only licensed in non-coda) or *VOICED-CODA. Combined with 
faithfulness to input [voice], this yields devoicing at end. Dutch, having no voiced codas, 
indicates *VOICED-CODA is undominated, and IDENT(voice) is lower. For assimilation, 
a constraint *AGREE(voice) or specific ones like AGREE(voice, adjacency) can force 
consonants to share voicing. To capture the asymmetry, one could break AGREE into 
context-specific versions: e.g., AGREE(voice) specifically for obstruent+stop clusters 
(enforcing voicing match possibly by voicing the first if second is voiced, assuming 
faithfulness to [voice] of stops is less than the drive to agree) and a constraint *VOICED-
FRICATIVE/[-voice]_ (penalizing a voiced fricative after a voiceless consonant) for the 
progressive case. These constraints would outrank faithfulness in Dutch. Indeed, 
evidence that voiced fricatives are disfavored after voiceless is robust, and one might 



even incorporate a constraint grounded in articulation like *MaintainVoicing (fricative, 
after C) that is rarely satisfied.  
 
4.6 Phonological Status of Marginal [ɣ] and loans: Another theoretical consideration 
is whether /ɡ/ (voiced velar stop) is a phoneme in Dutch. Standard Dutch does not have 
native /ɡ/; [ɡ] occurs only in borrowings (e.g., goal, golf for the sport, etc.). Some argue 
/ɡ/ is not an “established” phoneme since it’s usually converted to /k/ or /ɣ/ by many 
speakers. On the other hand, minimal pairs like kool /ko:l/ “cabbage” vs goal /ɡo:l/ (loan 
from English) can be cited. If one accepts /ɡ/ as a peripheral phoneme, then Dutch 
technically has a voiced–voiceless pair /ɡ/–/k/ (though only in loans). Many speakers 
actually pronounce “goal” as [ɣo:l] or even [xo:l], treating it as if it were spelled ghoal. 
This shows a strong bias in Dutch against a voiced stop that isn’t pre-voiced (since in 
English “goal” the /g/ might not be strongly pre-voiced). Theoretically, one could say the 
feature system of Dutch doesn’t comfortably accommodate [spread glottis], so an 
English [g] with just short lag might be perceived as [k] or [ɣ]. These fine points aside, 
any representation of Dutch voicing should handle the core system robustly and 
possibly treat [ɡ] as an oddity.  
 
4.7 Abstractness and Lexical Storage: One theoretical debate in the 1980s was 
whether the neutralized segments in Dutch (like final [t] that could come from /d/ or /t/) 
are stored in the lexicon with some abstract diacritic (an archiphoneme, or 
morphophonemic feature). Structuralists like Trubetzkoy would say there is an 
archiphoneme /T/ in that position. Generative phonology allowed underlying forms to 
have the voiced consonant and a rule to neutralize it. Some experimental evidence (like 
the incomplete neutralization findings, and the morphological pattern productivity) 
indicates that speakers do mentally distinguish them at some level, consistent with an 
underlying contrast. Modern approaches often incorporate lexical frequency: some 
Dutch irregular forms keep a voiced sound in plural where expected (e.g., Pronken 
1800s example? Not sure). The Exemplar or Usage-based models might say that words 
ending in /d/ have in their memory traces of the plural with [d], so even the singular 
might be pronounced slightly diCerently due to that knowledge – a psycholinguistic 
explanation for incomplete neutralization (perception of vowel length diCerences etc.). 
If that’s the case, then representation is not just features but a whole network of lexical 
relations.  
In conclusion, theoretical proposals for Dutch largely agree that the voicing contrast is a 
laryngeal feature distinction, but they diCer on whether it’s privative [voice] or binary 
[±voice]. The weight of evidence (phonetic, developmental, typological) favors treating 
Dutch as a “voice language” with [voice] as the active feature. This yields a coherent 
account of its assimilation pattern and lack of aspiration. Final devoicing and 
assimilation are naturally accounted for by constraints that limit [voice] in certain 
positions, and by spreading of [voice] in clusters or deletion of it in codas. Alternative 
frameworks like Dependency Phonology or Government Phonology also successfully 
capture Dutch by using elements and licensing constraints, which often mirror the OT 
constraint approach in eCect. The diCerences between dialects (Section 2) could 
theoretically be handled by slight re-ranking of constraints – for instance, a Southern 
Dutch grammar might rank Faith(voice) higher, allowing initial /v/ to surface voiced more 



often, whereas a Northern one might have a high-ranked *VOICELESS-onset for 
fricatives in casual style.  
One cannot leave this section without mentioning that any phonological representation 
must interface with phonetics. Dutch voicing is a prime example of the need for a rich 
interface: how does a privative [voice] yield both voicing lead in stops and reduced 
duration in fricatives? If [voice] is linked to an element like [Laryngeal slack], its 
implementation might be context-sensitive (slack vocal folds yield pre-voicing if 
closure, but yield weaker articulation if fricative). Some recent work uses Optimality 
Theory with Candidate Chains or Harmonic Grammar with weighted constraints to 
model the gradient aspects. These go beyond simple feature switching and try to 
account for degrees of voicing. 
 
Conclusion 
 
Dutch’s voiced vs voiceless consonant system provides a rich case study in the 
interplay of phonetics, phonology, and sound change. Phonetically, Dutch “voiced” 
obstruents are often truly voiced (especially stops with pre-voicing), setting it apart from 
aspirating languages, while its voiceless obstruents are unaspirated and often longer or 
more forceful. We saw that the realization of voicing involves multiple cues – timing 
(VOT), duration, intensity, and F0 eCects – which Dutch speakers exploit in perception 
and production. Phonologically, processes like final devoicing eliminate voicing 
contrasts in certain positions, yet subtle traces of the underlying contrast may persist 
as incomplete neutralization. Voicing assimilation in Dutch has a typologically unusual 
pattern combining regressive and progressive directions, which is explainable via the 
diCering ease of voicing stops vs fricatives. Theoretical accounts have been challenged 
to accommodate these patterns: any successful model must allow voicing to be 
neutralized domain-finally, spread in clusters, and remain an active contrast word-
initially – all while diCerentiating how stops and fricatives manifest that contrast. 
Contemporary frameworks have risen to this challenge by positing nuanced feature 
systems (laryngeal realism’s [voice] vs [spread]), by using constraint hierarchies to 
enforce positional neutralization, and by incorporating phonetic grounding (e.g., 
constraints reflecting the diCiculty of voicing fricatives in clusters). The Dutch data thus 
inform the broader theoretical debate on whether features like [voice] are universal or 
language-specific in their behavior. The evidence from Dutch children’s speech errors 
and the ongoing sound changes strongly support a language-specific markedness: 
Dutch behaves like a voicing-languague in production and acquisition. This lends 
credibility to models that allow flexibility in feature implementation across languages. 
At the same time, Dutch reminds us that phonological contrasts can wane over time. 
The near-merger of /v/ with /f/ and /ɣ/ with /x/ in Northern Dutch is a case of a phonemic 
contrast collapsing in certain environments. Theoretical phonology must account for 
how such changes can occur (e.g., via gradual constraint re-ranking or loss of a feature 
value in the inventory). For instance, if /v/ no longer contrasts, does the grammar reduce 
the feature [voice] for fricatives? Possibly, yes – some have suggested that Standard 
Netherlandic Dutch may be on its way to a system with no [voice] for fricatives at all 
(only one fricative series). Continued monitoring of speech corpora (like Van de Velde’s 
work) will tell us if /z/ is the next to fall. Interestingly, if /z/ did merge with /s/ widely, 
Dutch would have eCectively only one fricative series, making it more like an 



“aspiration” language in stops but with no fricative voicing at all. However, Dutch stops 
would still be pre-voiced, so it wouldn’t become English-like unless pre-voicing also 
disappeared. There is some evidence initial /b/ is weakening in voicing among some 
young speakers, so diachronically Dutch could be undergoing a shift to a diCerent 
laryngeal setting (perhaps influenced by English through bilingualism, or internal drift). 
This raises fascinating theoretical questions about whether a language’s laryngeal 
contrast type can change over time – Dutch might be a case in point if it transitions from 
a prototypical “voice” language to a mixed or “aspiration” one under influence.  
In conclusion, the literature on Dutch voiced vs voiceless consonants paints a picture of 
a system that is at once rigorously rule-governed and subtly variable. It has provided 
fertile ground for developing phonological theory, from classical rule ordering 
arguments to modern constraint-based and representational proposals. The case of 
Dutch underscores the importance of integrating phonetic evidence into phonological 
analysis, as the fine details of timing and articulation inform our understanding of what 
features and rules are needed. Theoretically, Dutch supports models that allow 
privative features and phonetically grounded constraints, and it demonstrates the need 
for flexibility in feature assignment cross-linguistically. As Dutch continues to evolve 
(with ongoing sound changes in progress), it will no doubt continue to inform and 
challenge phonological theory, making it an exemplary language for the study of 
phonetics-phonology interface and the nature of voicing contrasts.  
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