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ABSTRACT
The Information Retrieval (IR) community has a rich history of
empirically measuring novel retrieval methods in terms of effec-
tiveness and efficiency. However, as the search ecosystem is de-
veloping rapidly, comparatively little attention has been paid to
evaluating efficiency in recent years, which raises the question of
the cost-benefit ratio between effectiveness and efficiency. In this
regard, it has become difficult to compare and contrast systems
in an empirically fair way. Factors including hardware configura-
tions, software versioning, experimental settings, and measurement
methods all contribute to the difficulty of meaningfully comparing
search systems, especially where efficiency is a key component of
the evaluation. Furthermore, efficiency is no longer limited to time
and space but has found new, challenging dimensions that stretch
to resource, sample, and energy efficiency and have implications
for users, researchers, and the environment. Examining algorithms
and models through the lens of efficiency and its trade-off with
effectiveness requires revisiting and establishing new standards
and principles, from defining relevant concepts, to designing mea-
sures, to creating guidelines for making sense of the significance of
findings. The third iteration of ReNeuIR aims to bring the commu-
nity together to debate these questions and collaboratively test and
improve a benchmarking framework for efficiency derived from the
discussions of the first two iterations of this workshop. We provide
a first prototype of this framework by organizing a shared task track
focused on comparability and reproducibility at the workshop.
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• Information systems → Search engine architectures and
scalability.
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1 MOTIVATION AND THEME
We rely on a suite of algorithmic tools to help us find relevant
information in a timely manner. In particular, search and recom-
mendation systems help us to search for news articles, discover
new movies or songs, find answers to our urgent questions and
retrieve our emails with flight or hotel bookings, to name just a few
examples. A key commonality in many of these search applications
is the problem of retrieving and ranking relevant items from a large
collection to provide maximum utility to the user in satisfying their
information need.

In the last few decades, search has evolved from simple Boolean
matching, to statistical ranking models, then to first-generation
Learning to Rank systems [34], arriving at today’s deep neural
networks and large language models which have significantly ad-
vanced the state-of-the-art in ranking [31, 49, 50, 52].

Beyond ranking, deep learning methods have offered a range
of other improvements to the field, such as dense retrieval meth-
ods [27, 61], document expansion techniques [51], and others. These
recent developments mark the beginning of a new era known as
Neural Information Retrieval (NIR), and retrieval-augmented gener-
ation (RAG) as a new way of combining retrieval technologies with
generative AI [30]. Indeed, the transition from inexpensive statisti-
cal heuristics to more accurate—yet expensive—deep learning-based
models has pervaded many domains of IR research. While this pro-
gression has enabled new frontiers in quality, it has done so with
orders of magnitude more learnable parameters, requiring greater
scales of data and, in turn, computational resources. The growing
scale of retrieval approaches from decision forests to deep neural
networks has dramatically increased the computational and envi-
ronmental costs of model training and inference. This has lead the
research community to question whether optimizing for effective-
ness alone is theway to go or whether we need to trade effectiveness
for efficiency and examine the impact of such a trade-off [55, 57, 63].
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In the recent past, finding the delicate balance between efficiency
and effectiveness in the context of learning to rank systems moti-
vated a line of research on learning to efficiently rank [11], leading
to several innovations. Multi-stage rankers, for example, were pro-
posed to separate the light-weight retrieval and ranking of large sets
of documents from the more costly re-ranking of top candidates to
speed up inference at the expense of quality [1, 4, 17, 18, 33, 41, 58].
From probabilistic data structures [2, 3], to cost-aware training and
post hoc pruning of decision forests [5, 19, 23, 37, 39, 48], to early-
exit strategies and fast inference algorithms [6, 7, 14, 15, 29, 36, 38],
the IR community thoroughly considered the practicality and scal-
ability of complex ranking algorithms, arriving at solutions that
provide competitive trade-offs on massive scales of data.

As complex neural network-based models come to dominate the
research on ranking, there is renewed interest in this research area,
with many recent proposals appearing as reincarnations of past
ideas [24, 28, 32, 35, 42–46, 50, 51, 56, 59, 60, 62], alongside a series
of novel approaches [22, 25, 26, 47, 53].

Despite these efforts, efficiency has typically been measured via
mean space or time efficiency, primarily in the context of online
inference. But as Scells et al. [55] show through a comparison of a
range of models, complex neural models are energy-hungry, espe-
cially during training. Moreover, these aspects of model evaluation
are often ignored or under-reported—perhaps as an indirect result
of effectiveness-driven competitions and leaderboards in IR [54].

Following this evolution of ideas, we propose this workshop as
a forum for the discussion of efficient and effective models in NIR,
such as ranking and dense retrieval, with the aim of fostering the
IR community to discuss and debate these themes in the context
of modern neural search systems. Our primary goal for the third
ReNeuIR workshop is to implement the ideas and discussions of the
previous two iterations into executing an efficiency-oriented shared
task that enables the development of new evaluation measures
that paint a holistic picture of neural models in IR by considering
both efficiency and effectiveness. We believe that the ACM SIGIR
conference is an appropriate venue for our proposed workshop.
This gathering of IR researchers—who increasingly use and develop
neural network-based models in their work—would help identify
specific questions and challenges within this space, allowing us to
define future directions collectively. We hope our forum will foster
collaboration across interested groups.

2 RELATEDWORKSHOPS
The ReNeuIR workshop debuted at ACM SIGIR 2022 as a hybrid
event—in person in Madrid, Spain, with support for online atten-
dees [9, 10]. The program included two keynote talks, three sessions
of paper presentations, and a lively discussion tailored to identify
gaps in existing research and brainstorm future directions. Within
ReNeuIR 2022 we discussed—as a community—that efficiency is
not simply latency; that a holistic, concrete definition of efficiency
is needed to guide researchers and reviewers alike; and that more
research is necessary for the development of efficiency-centered
evaluation metrics, datasets, platforms, and tools.

The second edition of ReNeuIR took place at ACM SIGIR 2023 as
a hybrid event—in person in Taipei, Taiwan, with support for online
attendees [12].Highlights from the program include a keynote talk,

a session of paper presentations, and a joint poster session with
two other SIGIR 2023 workshops, i.e., “Retrieval-enhanced Machine
Learning” (REML) and “Generative Information Retrieval” (GenIR).
The last session of ReNeuIR 2023 has been devoted to discussing
an efficiency-oriented shared task to facilitate the development of
a fair efficiency-first execution and measurement framework.

We believe the first two editions of the workshop helped to
identify and unify a community of researchers who are active in
the space of efficiency in IR, thereby raising awareness of ongoing
work and existing gaps. The third edition of ReNeuIR will serve as
a community-building exercise and a forum to keep the existing
community abreast of the progress made over the elapsed year.
Moreover, our specific objective for the third ReNeuIR workshop
is to implement the ideas and discussions of the previous two it-
erations into the execution of an efficiency-oriented shared task
that allows the development of new evaluation measures towards
a more complete evaluation of neural models in IR that considers
both efficiency and effectiveness. ReNeuIR 2024 will report on the
results of the shared task, allowing the community to discuss these
results and identify new challenges in this research area.

3 TOPICS
To promote the themes discussed in the preceding section and
enable a critical analysis and debate of each point, we solicit con-
tributions on the following topics, including but not limited to: 1)
Novel NIR models that reach competitive quality but are designed
to provide fast training or fast inference; 2) Efficient NIR models for
decentralized IR tasks such as conversational search; 3) Strategies
to speed up training or inference of NIR models; 4) Sample-efficient
training of NIR models; 5) Efficiency-driven distillation, pruning,
quantization, retraining, and transfer learning; 6) Empirical investi-
gation of the complexity of existing NIR models through an analysis
of quality, interpretability, robustness, and environmental impact;
and, 7) Evaluation protocols for efficiency in NIR.

4 EFFICIENCY-ORIENTED IR SHARED TASK
The shared task aims to collect and measure NIR systems to foster
the development of new IR measures that incorporate efficiency
and effectiveness. The methodology of the shared task was devel-
oped in the first two iterations of the ReNeuIR workshop [9, 10, 12].
Therefore, a range of different options and their trade-offs were
discussed [13] that were based on the assumptions that (1) the task
uses a unified hardware/execution environment; (2) effectiveness
evaluation is handled via existing evaluation tools and relevance
judgments, and (3) submitted systems follow a standardized work-
flow. The rest of this section describes the methodology we will
use in the first iteration of the shared task.

Retrieval pipelines are expected to (1) index, (2) retrieve, (3) and
re-rank different workloads sampled from ir_datasets [40]. We mon-
itor their executionwith Scaphandre1 andmake all run files publicly
available together with Scaphandre traces of their execution in a
Kubernetes cluster using the ir_metadata [8] standard. To enable a
comparable and reproducible evaluation of retrieval pipeline effi-
ciency, we employ TIRA/TIREx [20, 21].2

1https://github.com/hubblo-org/scaphandre
2Overview of the infrastructure: https://webis.de/facilities.html

https://github.com/hubblo-org/scaphandre
https://webis.de/facilities.html


Within TIRA,we run the uploaded templates on different datasets
derived from the MS MARCO passage dataset [16]. In doing so, we
vary the number of queries and passages to be indexed to cover dif-
ferentworkloadswhilemonitoring their executionwith Scaphandre.
The execution happens within the TIRA sandbox, which ensures re-
producibility (e.g., all dependencies must be installed in the Docker
image), and keeps the test data (i.e., test queries and documents)
secret, allowing different document and query distributions to be
measured. This also reveals cases where the efficiency of the sys-
tems is highly dependent on the observed distribution. The reuse of
MS MARCO lowers the barrier to entry, as a wide range of retrieval
systems already exist for this benchmark, allowing participants
to focus on efficiency. With this in mind, for the first iteration of
the shared task in 2024, we focus on submitting pre-trained sys-
tems that batch-process the entire dataset. That is, we monitor and
evaluate the inference parts of retrieval systems and focus onmacro-
benchmarking, as this type of batch processing is the standard in
ad hoc retrieval research. This focus on macro-benchmarking of
the inference part of retrieval pipelines distinguishes our efforts
from related projects, e.g., the MLCommons AlgoPerf competition,
which focuses on the training efficiency of ML algorithms,3 or the
micro-benchmarks as implemented by the nightly Lucene builds.4

To simplify participation, we have published public baselines
along with submission instructions.5 We prepare the software re-
quired so that participants can compare the efficiency measure-
ments we perform in TIRA with measurements on their own hard-
ware. We strongly encourage participants to monitor and submit
traces of their software on their own hardware, with our focus on
Docker helping to run the exact same retrieval system in a cloud
setup. Therefore, Scaphandre is used for the efficiency measure-
ments in TIRA as well as on the hardware of the participants, as
Scaphandre supports Kubernetes (used in TIRA) as well as Docker
(expected on the hardware of participants). The targeted audience
of the shared task is researchers with efficient, highly optimized
implementations of retrieval systems but also researchers using
standard implementations that aim to achieve efficiency via con-
ceptual changes (e.g., skipping computations).

5 ORGANIZATION
Maik Fröbe is a PhD student at the Webis group with research
interests in information retrieval. He has co-organized the Touché
shared task since 2020 and the SCAI shared task since 2021 and was
the main organizer of task 5 at SemEval-2023. He is an active devel-
oper of TIRA [20]/TIREx [21], which improved the reproducibility
of a number of shared tasks and has an archive of more than 500 re-
search prototypes and is increasingly used in teaching initiatives.
Joel Mackenzie is a lecturer at the University of Queensland in
Brisbane, Australia. He received his Ph.D. in Computer Science from
RMIT University in 2019. His research focuses on efficient represen-
tations and algorithms for large-scale data analysis and retrieval.
He is also interested in empirical experimentation, measurement,
reproducibility, and user behavior analysis. He has co-authored
over 40 papers in and acted as a program committee member for

3https://mlcommons.org/2023/11/mlc-algoperf-training-algorithms-competition/
4http://home.apache.org/~mikemccand/lucenebench/
5https://github.com/reneuir/reneuir-code

conferences and journals such as SIGIR, WSDM, WWW, CIKM,
ECIR, EMNLP, TKDE, TOIS, and IPM. He was the Program Co-
Chair for ADCS 2021 and 2022, an area chair for COLING 2022, the
Proceedings Chair for SIGIR-AP 2023, CHIIR 2021, WSDM 2019,
and the Demo chair for SIGIR 2024.
BhaskarMitra is a Principal Researcher at Microsoft Research. His
research focuses on AI-mediated information and knowledge access
and questions of fairness and ethics in the context of these socio-
technical systems. Before joining Microsoft Research, he worked on
search technologies at Bing for 15+ years. He is serving as the ACM
SIGIR Community Relations Coordinator and on the NIST TREC
program committee. He co-organized several workshops (Neu-IR
@ SIGIR 2016-2017, HIPstIR 2019, and Search Futures @ ECIR
2024), shared evaluation tasks (TREC Deep Learning Track 2019-
2023, TREC Tip-of-the-Tongue Track 2023-2024, and MS MARCO
ranking leaderboards), and tutorials (WSDM 2017-2018, SIGIR 2017,
ECIR 2018, and AFIRM 2019-2020). He also served as a guest editor
for the special issue of the Information Retrieval Journal on neural
information retrieval in 2017, a Virtual Organization Co-Chair for
SIGIR 2021, a DEI Co-Chair for SIGIR 2021, the D&I Scholarship
Chair for CIKM 2021, a PhD Symposium Co-Chair for CIKM 2022,
a Tutorials Co-Chair for ECIR 2023, a Senior Area Co-Chair for
EMNLP 2023, and the Industry Chair for FIRE 2023.
Franco Maria Nardini is a Senior Researcher with ISTI-CNR in
Pisa, Italy. His research interests focus on Web Information Re-
trieval, Machine Learning, and Data Mining. He authored over 100
papers in peer-reviewed international journals, conferences, and
other venues. He has been Program Committee Co-Chair of SPIRE
2023, Tutorial Co-Chair of ACM WSDM 2021, Demo Papers Co-
Chair of ECIR 2021, Program Committee Co-Chair, and General
Co-Chair of ReNeuIR at SIGIR (2022, 2023). He is a co-recipient of
the ECIR 2022 Industry Impact Award, the ACM SIGIR 2015 Best
Paper Award, and the ECIR 2014 Best Demo Paper Award. He is a
member of the editorial board of ACM TOIS and a PC member of
SIGIR, ECIR, SIGKDD, CIKM, WSDM, IJCAI, and ECML-PKDD.
Martin Potthast is professor at the University of Kassel, Germany.
In his research on information retrieval and natural language pro-
cessing, he has put a special focus on the reproducibility of experi-
mental evaluations. With TIRA, he has introduced and presented
the first working prototype of a cloud-based evaluation framework
that implements the evaluation-as-a-service paradigm, enabling
the submission of working software instead of merely software
runs while minimzing organizer overhead. Martin is co-initiator
of the PAN network for digital text forensics, hosted at the CLEF
conference, where he has organized annual shared tasks since 2009.
Since 2012, TIRA has been used as the exclusive submission sys-
tem. Besides PAN, Martin has co-initiated and co-organized several
shared task events at various editions of WSDM, MediaEval, Se-
mEval, CoNLL, and INLG, and most recently the annual Touché-Lab
at CLEF on argument retrieval. In his research, Martin has published
regularly at major IR and ACL conferences over the years.
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