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This article offers a response to Nielsen’s commentary on the authors’ earlier study Variation in the number of
radiocarbon (1*C) dates does not equal change in Neolithic population size over time. Clarifying some mis-
understandings in Nielsen’s commentary, the authors emphasise the value in continuous critical dialogues in
advancing archaeological research on prehistoric demography.

1. Introduction

We welcome Nielsen's (2026) comment on our article Variation in the
number of radiocarbon ( 1¢) dates does not equal change in Neolithic pop-
ulation size over time (Hogberg et al. 2025). Open scholarly commentary
plays a crucial role in the development of archaeological method and
theory, especially in a research area such as prehistoric demography
where inferential uncertainty is both unavoidable and structurally
embedded in the data. At the same time, debate depends on a shared
understanding of analytical aims, theoretical scope and epistemological
positioning. In this response we address some key points where Nielsen
appears to misunderstand or misrepresent aspects of our original study,
as well as reflect on the broader value of the comments for advancing
research in this field.

1.1. We did not do an SPD analysis

Throughout his text, Nielsen states that we employ a Sum of Prob-
ability Distributions (SPD) approach in our study. This is not the case.
Previous studies have highlighted the limitations of SPD approaches.
Heaton et al. (2025), for example, demonstrate that SPD approaches
suffer from statistical flaws, including the lack of valid uncertainty
measures, and that attempts to address this issue through bootstrapping
have proved unsuccessful. Instead, we base our analysis on the Lambda

(A) model as developed by de Navascués et al. (2025). As a consequence,
the parts of Nielsen’s comment that discuss our work as though it is a
SPD-based study are in some respects not directly relevant to what we
have done. We further maintain that, in comparison with the SPD
approach used by Nielsen to reanalyse the data included in our study,
the Lambda(A) model we employ provides a more statistically sound
analytical framework which, notably, produces a measure of uncertainty
of the inferred patterns. Consequently, some of the differences in results
between our respective studies that Nielsen highlights can be explained
by the different approaches used.

1.2. The scope of our critique of dates-as-data approaches

Another misunderstanding concerns the scope and intent of our
critique of dates-as-data approaches. From our reading of the comment,
it looks like Nielsen frames our study as questioning the validity of using
radiocarbon dates as proxies for analysis of prehistoric population
change in general. This is not our position. We demonstrate empirically,
using a densely sampled and well-documented case study from the
Malmo region, that variation in the number of radiocarbon dates cannot
be straightforwardly equated with change in population size without
paying close attention to archaeological research priorities, sampling
strategies and dating practices.

This distinction matters. Our aim is not to dismiss methods using
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statistical treatments of radiocarbon datasets as such, but to show that
even sophisticated modelling may produce misleading demographic
narratives if the archaeological conditions of data production are
insufficiently accounted for. Our conclusion that a large number of dates
does not in itself guarantee demographic interpretability, is grounded in
a comparison between modelled radiocarbon trends and independently
documented archaeological evidence from more than four decades of
intense archaeological excavations within a limited region. The com-
ment’s characterisation of our position as a general rejection of radio-
carbon-based analysis of demographic variation over time, overstates
our argument and risks obscuring the empirical contribution of our case
study.

1.3. We do not recognise the sample bias attributed to us by Nielsen

Nielsen states in general terms that “sampling strategy is naturally
evoked as an inflicting bias when one data set does not seem to fit
another” and suggests that this “seemed to be the case” in our paper
(Nielsen, 2026). Based on these speculations, he concludes that what he
refers to as “an epistemology of suspicion is therefore unconvincing”.
We find it difficult to recognise our study in this line of argumentation,
and we also find it challenging to follow precisely what Nielsen intends
by this critique. For us, “an inflicting bias” implies the act of introducing
or imposing a prejudiced, unfair or distorted perspective on a study,
resulting in a disproportionate preference for or against certain in-
terpretations. If this is what Nielsen intends by his use of the term (or
what readers are likely to infer from his comment) we strongly question
the validity of such speculation in relation to our study.

With the aim of identifying variation over time (approximately
5950-3650 cal BP), we conducted an analysis using the Lambda(})
model approach based on an extensive set of radiocarbon data (1,025
radiocarbon samples, of which 732 were selected for detailed analysis)
from a geographically delimited area (the Malmo region in south-west
Sweden). As Nielsen notes, the results of this analysis are broadly
consistent with those obtained in comparable studies from other regions
that employ different statistical approaches. We were also interested in
assessing the robustness of our analytical results against other archae-
ological data. This was done by integrating knowledge about how the
data were generated, how archaeological practices have changed over
time, and how archaeological features have been dated. We also did a
comparison between results from the Lambda(A) model approach and
feature counts, using archaeological remains of pits and post-built
houses. On this basis, we observe that the results derived from the
different components of our study do not fully match. Drawing on these
combined observations, we therefore conclude that for our case study
the assumption of a straightforward correlation between the number of
radiocarbon dates and population size is overly simplistic.

Hence, our analysis is grounded in knowledge of regional archaeo-
logical practices, including documented research agendas, dating prac-
tices and shifts in excavation priorities over time. For example, we show
that Early Neolithic contexts in the Malmo region have been systemat-
ically oversampled for radiocarbon dating due to long-standing research
interests in the origins of the Neolithic, while later Early Neolithic and
early Middle Neolithic contexts have been undersampled, as they are
often dated by way of pottery typology. We also point out that the large
number of radiocarbon dates from the Late Neolithic correspond with
the development of archaeological methods for identifying the remains
of Late Neolithic houses. This methodological advance has, in turn, led
to intensive sampling of these features with the explicit aim of refining
their chronological resolution.

These practices are not speculative. They are well documented in
excavation reports and formal research programmes. They are concrete
results from our study. They are not ad hoc explanation for inconvenient
results, but empirically traceable factors shaping the dataset analysed.
The suggestion that addressing such bias is unconstructive, overlooks
the degree to which archaeological datasets are actively produced
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through methodological choices. Recognising this is not an interpretive
weakness, but a prerequisite for responsible inference.

1.4. Interpretation and validation

We note a conceptual slippage in the comment between interpreta-
tion and validation. Nielsen proposes an alternative interpretation of the
Malmo radiocarbon record based on the “invisible cliff” model derived
from behavioural ecology. This model is a valuable heuristic tool, and
we agree that dialogue between archaeological demographic analysis
and behavioural ecology theory is productive. However, applying a
theoretical framework that yields a plausible narrative does not resolve
the methodological issues we raise. Our core argument is that the
archaeological processes to generate radiocarbon datasets constrains
what can be inferred from them. This problem remains irrespective of
whether the inferred pattern is interpreted through behavioural ecology
or any other theoretical lens. In other words, an interpretive model
cannot substitute for critical evaluation of the data on which that model
rests. Recognising this limitation does not preclude theoretical inter-
pretation. It sets its necessary conditions. At the same time, we are fully
aware of the strengths inherent in discussing alternative interpretative
models, as it helps develop new approaches and leads to deeper
understanding.

1.5. Keep the discussion going

While it is important to clarify points of disagreement, it is equally
important to emphasise the positive role that Nielsen’s comment plays in
advancing the field. Formal comments and replies are among the few
publication formats that allow methodological assumptions to be scru-
tinised explicitly and comparatively, using shared datasets and trans-
parent analytical workflows. In this respect, the exchange itself is a
valuable contribution.

Nielsen’s comment demonstrates how the same radiocarbon dataset
can be subjected to different modelling strategies, producing both
convergent and divergent results. This plurality is informative. It re-
minds us that demographic inference is model-dependent and that
methodological choices shape interpretative outcomes.

The comment foregrounds the need for continued dialogue between
statistical modelling, archaeological contextualisation, source-critical
evaluation and interpretative theory building. Even where we disagree
with Nielsen’s conclusions, the reanalysis underscores the importance of
making code, assumptions and interpretive steps explicit. This trans-
parency is essential if the field is to move beyond entrenched positions
for or against particular proxy methods.

As we explain in our original study, the Malmo region is one of the
archaeologically most intensively investigated areas in northern Europe.
The majority of the excavations have been published in reports, and the
archaeological material is catalogued, accessible through databases, and
stored at Malmo Museum. In other words, this material offers
outstanding opportunities for research and for the development of
methods aimed at creating new ways of exploring demographic varia-
tion throughout prehistory. Although our study focuses on the Neolithic
period, the same applies equally to archaeological material from the
Bronze Age and the Iron Age, and we would be delighted to see this
potential realised.

2. Concluding words

In sum, our response has aimed to clarify where Nielsen’s comment
misreads the scope, intent and empirical grounding of our original
study. At the same time, we value the constructive role that the comment
plays in stimulating further debate. We see this exchange not as a
dispute to be resolved but as an illustration of why prehistoric demog-
raphy remains a challenging and intellectually productive field. Progress
will depend not on identifying a single correct proxy or model, but on
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sustained and critical engagement between methods, theories, and
datasets. And above all, on our ability to understand the conditions that
shape our data, to pose new questions and develop new methods with
which to investigate them.
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