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Policy Instruments; Hood’s “tools of government” framework treats governing as deploying four
NATO Framework; resource types: nodality, authority, treasure, and organization. Because it of-
Tools of Government; fers a stable, portable “instrument language,” NATO has become influential in
Text as Data; policy design and policy instrument research. In parallel, the “text-as-data”
Automated Content Analysis; turn has enabled large-scale, replicable measurement of policy instruments
Policy Design; Policy Mixes; and policy mixes from documents. This review synthesizes NATO’s opera-
Supervised Learning; tionalization for quantitative text analysis and organizes the literature into
Annotation; three programs: (1) conceptual refinement of NATO and related taxonomies
Policy Measurement in policy design and mixes; (2) automated content analysis methods, span-

ning dictionaries, supervised learning, topic models, scaling models, and
span-level annotation; and (3) empirical applications that code instruments
from legal and policy texts, including emerging annotated corpora for training
and benchmarking. Recurring challenges include construct validity (instru-
ment intent versus effect), unit-of-analysis choice, multi-label coding of co-
occurring instruments, calibration and intensity measurement, cross-jurisdic-
tion comparability, and the reliability of human labels. The review concludes
with a research agenda emphasizing transparent codebooks, model evalua-
tion against human annotation with appropriate agreement metrics, and inte-
gration of instrument coding with causal and design-oriented policy evalua-
tion.

INTRODUCTION imposing rules (authority), spending or taxing
(treasure), and acting through administrative or service-

delivery organizations (organization). Hood’s original
treatment aimed to provide a compact “tool-kit” view of
government action, enabling comparison across sectors
and states while remaining agnostic about normative
desirability. As later policy design scholarship expand-
ed, NATO’s categories became a scaffolding for analyz-

Policy instrument research asks a deceptively sim-
ple question: what do governments actually do, and
through which means do they pursue their ends?
NATO’s enduring appeal is that it reframes this question
as a resource problem. Governments govern by occu-
pying and manipulating information positions (nodality),
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ing instrument choice, combinations, and implementa-
tion pathways, especially when instrument mixes rather
than single tools became the object of study.

At the same time, the empirical basis of instrument
research has broadened. Early policy tool studies fre-
quently relied on small sets of cases, expert interpreta-
tion, and hand-coded inventories. Today, policy analysis
increasingly treats legal texts, policy strategies, plans,
and regulatory documents as machine-readable data,
enabling the measurement of policy outputs, design
elements, and instrument portfolios across time and
jurisdictions. The “text as data” approach argues that
large-scale policy claims should increasingly be an-
chored in validated measurements extracted from text
corpora, but it also cautions that automated methods
are not substitutes for conceptual clarity and careful
validation. This methodological shift creates a natural
convergence with NATO: if instruments can be identi-
fied in texts, and if NATO provides a stable typology,
then NATO-coded text measures can serve as a bridge
between theory (how governments steer) and empirical
policy measurement (what instruments are used, how
intensively, and in what mixes).

This review focuses on NATO’s application to quanti-
tative text analysis, with particular attention to policy
tool measurement, policy mixes, and recent annotation-
driven computational approaches. It is motivated by
three practical demands. First, NATO-based coding is
often used to summarize policy portfolios, but coding
rules vary widely across studies, weakening compara-
bility. Second, many text-based instrument measures
struggle with “design versus rhetoric”: texts may an-
nounce instruments without implementation, and may
implement instruments without explicit, easily de-
tectable language. Third, recent advances in supervised
learning and span-level annotation make it increasingly
feasible to build replicable, transportable instrument
classifiers, but doing so requires clearer methodological
standards in instrument conceptualization, unit selec-
tion, and evaluation.

REVIEW APPROACH AND SCOPE

Consistent with contemporary review practice, this
article adopts a structured synthesis logic: define the
conceptual domain (policy tools, NATO, and related
instrument taxonomies), define the methodological do-
main (quantitative text analysis methods used to mea-
sure policy content), and then review integration studies
that operationalize instrument concepts in text.

The scope includes (a) core contributions to policy
instrument theory and policy design that either build on
NATO directly or provide adjacent instrument frame-
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works; (b) foundational and policy-relevant “text as
data” methods that are routinely used for policy docu-
ments; and (c) empirical studies and datasets that ex-
plicitly code instruments, instrument types, or policy
design elements from text, including annotation re-
sources designed to support supervised learning. The
emphasis is on verifiable academic sources with DOls
and on research that can plausibly support SCl-indexed
review standards (transparent method, cumulative ar-
gument, and a forward research agenda).

NATO AND THE EVOLUTION OF POLICY
TOOL THEORY

NATO’s Conceptual Core and its Comparative Logic

Hood’s account of governing as a “tool-kit” remains
one of the most parsimonious instrument typologies in
public policy. The analytic move is to treat governance
capacity as a set of deployable resources rather than
as a single state attribute. Nodality is analytically dis-
tinctive because it captures governing through informa-
tion position, communication, and surveillance rather
than through direct coercion or spending. Authority cor-
responds to legal or regulatory power, including stan-
dards, prohibitions, mandates, and permissions. Trea-
sure represents fiscal resources, including subsidies,
taxes, grants, procurement, and financial incentives.
Organization captures direct public provision and ad-
ministrative action, including staffing, agencies, service
delivery, and operational deployment. Hood’s typology
is now widely treated as a canonical classification
scheme in policy tool research, precisely because it can
accommodate both “old” instruments (regulation,
spending, public provision) and “new” instruments (in-
formation campaigns, digital platforms, behavioral inter-
ventions) by treating novelty as recombination or tech-
nological transformation of underlying resource types.
Hood’s book provides the original tool logic and has a
stable DOIl-edition record.

NATO in the Broader “Policy Instrumentation”
Tradition

NATO is best understood as part of a broader policy
instrument tradition that emphasizes that instruments
are not neutral technical devices but embody theories
of social control, assumptions about target behavior,
and distinctive governing relationships. Schneider and
Ingram’s influential account of the “behavioral assump-
tions” of policy tools formalized how instruments embed
theories about compliance, motivation, and capacity,
providing a conceptual basis for why instrument choice
is not merely technical. Linder and Peters highlighted
that instrument choice is mediated by decision-maker
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perceptions and policy styles, not only by objective
problem features, helping explain recurrent instrument
patterns across systems. These perspectives comple-
ment NATO by explaining why a state might prefer, for
example, nodality tools (persuasion, information) versus
authority tools (mandates), even when the underlying
policy goal appears similar.

Lascoumes and Le Galés’ ‘“instrumentation” ap-
proach further pushed this insight by arguing that in-
struments structure governing relationships and pro-
duce effects independent of declared objectives. In
NATO terms, the choice among nodality, authority, trea-
sure, and organization is also a choice among different
modes of social coordination and accountability rela-
tionships. Together, these traditions underpin a key im-
plication for text analysis: instrument coding should not
reduce instruments to keywords. It must reflect the gov-
erning logic embedded in language, legal form, and
administrative arrangements.

From Single Tools to Policy Mixes and Design
Logics

Modern instrument research increasingly focuses on
policy mixes: portfolios of instruments that jointly target
complex problems. Policy design scholarship provides
vocabulary for coherence, consistency, and congruence
in mixes, emphasizing that mixes are constrained by
legacies and institutionalized tool repertoires. Howlett
and Rayner’s work on policy mix design established
widely used concepts for evaluating instrument portfo-
lios, including the need to inventory instruments sys-
tematically before assessing design quality. Later work
formalized design criteria and distinguished “design”
from “non-design” formulation modes, clarifying that
instrument portfolios often emerge from bargaining and
opportunism rather than from purposive optimization.
This matters for text-based measurement because in-
strument language may reflect compromise rather than
clean theoretical categories, increasing ambiguity and
multi-label overlaps.

QUANTITATIVE TEXT ANALYSIS
FOUNDATIONS RELEVANT TO NATO
CODING

The “Text as Data” Paradigm and Validation
Imperatives

The contemporary baseline for automated text
analysis in political and policy research is the principle
that text models must be validated for the task and con-
text. Grimmer and Stewart’s canonical synthesis em-
phasizes that automated methods reduce costs but re-
quire careful, problem-specific validation and conceptu-

al clarity. For NATO coding, this implies that model per-
formance must be evaluated against human judgment
aligned with a clear codebook, and that researchers
must distinguish measurement of “mentions” (policy
talk) from measurement of enforceable commitments or
implemented instruments.

Method Families Commonly Used for Policy Texts

Several families of methods are particularly relevant
for NATO-based measurement.

First, dictionary methods treat instrument categories
as sets of terms or phrases and measure frequency or
presence. These are attractive for transparency and
portability but can be brittle under domain shift and can
misclassify context-dependent language (e.g., “support”
may indicate treasure via subsidies, or nodality via
guidance). Dictionary methods are often used as base-
lines or for interpretability, but they require iterative re-
finement and careful auditing.

Second, supervised classification methods learn
mappings from text to labels using annotated examples.
With enough labeled data, supervised models can cap-
ture contextual usage and reduce false positives from
naive keyword matching. Recent practice increasingly
uses transformer-based encoders, but the central
methodological requirement is not the architecture; it is
the availability of reliable labels and robust evaluation.

Third, topic models and structural topic models sup-
port discovery and measurement of thematic structure.
They are useful for exploring policy agendas and fram-
ing, but they do not directly yield instrument categories
unless combined with labeling strategies. Topic models
are often used to discover policy domains and then
connect discovered topics to instrument categories.

Fourth, scaling models such as Wordscores, Word-
fish, and related approaches estimate latent positions
or dimensions from word frequencies. These are useful
for ideological positions or issue emphasis and can
complement NATO coding by quantifying the “orienta-
tion” of policy discourse, but they are not, by them-
selves, instrument detectors.

Reliability and Systematic Review Standards for
Coding

Instrument coding—manual or automated—depends
on the quality of human labels. Contemporary practice
increasingly relies on agreement metrics and transpar-
ent annotation protocols. PRISMA 2020 provides the
updated standard for reporting systematic reviews, and
in content analysis, reliability measures such as Krip-
pendorff’'s alpha have become common. These stan-
dards are directly relevant to NATO-based text studies
because they structure how corpora are assembled,



how coding rules are documented, and how results can
be reproduced and audited.

OPERATIONALIZING NATO FOR
QUANTITATIVE TEXT ANALYSIS

What Exactly Is an “Instrument” in Text? Construct
Definition and the Rhetoric—-Design Gap

A central challenge is construct validity: in NATO-
based text analysis, is the target construct “instrument
mention,” “instrument commitment,” “instrument legal
form,” or “instrument implementation? A policy strategy
may state an intention to subsidize, regulate, or build
capacity; a law may impose enforceable mandates; an
administrative circular may operationalize organization-
al deployment; a budget may implement treasure com-
mitments. NATO coding from text is therefore inherently
sensitive to document type. A robust operationalization
typically requires (a) explicit definition of the document
universe (laws, plans, strategies, regulations, budget
documents), (b) hierarchical coding rules that map tex-
tual signals to instrument categories with attention to
legal force, and (c) ideally, triangulation across docu-
ment types (e.g., strategies plus budgets) when the re-
search question concerns implementation rather than
rhetoric.

Unit of Analysis: Document, Section, Sentence,
Clause, or Span

NATO instruments often co-occur and are embed-
ded in complex legal sentences. Document-level coding
is often too coarse, because a single law can contain
authority provisions, treasure allocations, and organiza-
tional mandates. Sentence-level coding improves preci-
sion but still fails when a sentence contains multiple
instruments. Span-level annotation, where coders high-
light the exact text that justifies a label, is increasingly
considered best practice for supervised learning and
interpretability. It also aligns with policy design logic,
because design features (target group, conditionality,
enforcement, financing mechanism) are often localized
in specific clauses.

Hierarchical Coding: NATO as a Top Layer With
Subtypes

Empirical applications typically extend NATO with
subtypes. For example, authority may be split into bans,
mandates, standards, licensing, reporting obligations,
and enforcement mechanisms; treasure may be split
into subsidies, tax expenditures, grants, loans, pro-
curement, and penalties; nodality may be split into in-
formation disclosure, guidance, consultation, monitor-
ing, and digital communication; organization may be
split into agency creation, staffing, service provision,
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and inter-agency coordination structures. This hierar-
chical practice is methodologically important for ma-
chine learning because it supports multi-task setups:
models can first predict NATO category and then pre-
dict subtype, improving interpretability and allowing par-
tial credit evaluation when subtypes are ambiguous but
the NATO layer is correct.

Multi-Label Reality: Policy Designs as Composites

Most real policy provisions are multi-instrument. A
regulation (authority) may also require reporting (nodali-
ty) and create an enforcement unit (organization). A
subsidy (treasure) may be conditional on compliance
with standards (authority). Therefore, NATO coding for
text should generally be treated as a multi-label classifi-
cation problem rather than a mutually exclusive labeling
task. This has implications for evaluation metrics (micro/
macro F1, label-based precision/recall, and calibration)
and for corpus design (ensuring enough examples of
co-occurrence patterns).

Measuring Intensity and Calibration, Not Only
Presence

A persistent critique of text-based policy measures is
that counting mentions conflates talk with strength. Re-
cent work in policy mixes and design measurement
emphasizes design features such as balance, consis-
tency, and technology specificity, and underscores that
policy intensity has temporal dynamics. A text-based
NATO measure can move beyond presence by measur-
ing calibrated features: legal stringency (e.g., “shall”
with penalties), financial magnitude (when amounts are
specified), target specificity, and enforcement mecha-
nisms. However, these require either structured extrac-
tion (e.g., amounts) or enriched annotation that labels
design characteristics alongside instrument type. The
policy design annotations dataset (POLIANNA) exem-
plifies this move by providing annotated spans for mul-
tiple design elements and enabling supervised learning
for policy design measurement.

EMPIRICAL APPLICATIONS LINKING
NATO AND QUANTITATIVE TEXT
ANALYSIS

Instrument Inventories and Portfolios in
Comparative Policy Analysis

A major application is building instrument inventories
that enable cross-national comparison of policy portfo-
lios and their effects. Comparative work on policy de-
sign quality and instrument diversity demonstrates that
policy portfolios can be measured and related to out-
comes such as policy effectiveness and bureaucratic
burden. These studies typically rely on systematic cod-
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ing of policy outputs across time, often combining text
with structured policy databases. NATO-based coding
can serve as the classificatory backbone for such port-
folios, especially when the research goal is to compare
reliance on information, coercion, spending, and direct
provision.

Policy Mixes in Sustainability Transitions and
Climate/Energy Policy

Climate and energy policy are a particularly active
domain for instrument mix analysis because policies
evolve through layered mixes (targets, subsidies, stan-
dards, public investment, administrative reforms). Work
on policy mix dynamics in renewable energy policy
demonstrates measurement of balance and design fea-
tures across countries and years. NATO provides a
natural mapping for interpreting these mixes: renewable
subsidies and tax credits map to treasure, renewable
portfolio standards to authority, grid investments and
agencies to organization, and information disclosure or
labeling to nodality. Recent annotated datasets such as
POLIANNA further enable scaling of such design mea-
surement from text, offering a pathway to more stan-
dardized NATO-adjacent coding schemes.

Spatial Planning and Governance Instruments

Planning and spatial governance research has
adopted NATO as a way to reconcile diverse “planning
tools” under a single instrument logic. Studies concep-
tualizing planning tools often map consultation and in-
formation instruments to nodality, regulation and zoning
to authority, infrastructure funding to treasure, and pub-
lic provision or agency actions to organization. While
many such studies remain qualitative or mixed-method,
the conceptual mapping creates a foundation for com-
putational coding of planning documents at scale, in-
cluding cross-plan comparisons and regional gover-
nance analysis.

Digital Governance, Nodality, and the Renewed
Centrality of Information Tools

Recent scholarship revisits nodality in the context of
digital platforms, algorithmic governance, and data in-
frastructures. Margetts’ work argues that the digital en-
vironment transforms nodality’s practice and relevance,
motivating renewed attention to how governments use
information network position as a governing resource.
This strand is particularly important for text analysis
because many digital-era policy instruments are imple-
mented through guidance, standards, data-sharing
rules, and platform-based communication, which may
be textually subtle compared to classic “regulate/spend/
build” verbs. Text coding in this domain must therefore
address concept drift: the language of nodality shifts
over time (e.g., from “public information campaigns” to

“data governance,” “platform moderation,
or “algorithmic transparency”).

open data,”

Procedural Policy Tools and Instrument Sequencing

A related development is the growth of procedural
policy tool research, emphasizing tools that shape poli-
cy processes rather than directly altering substantive
outcomes. Procedural tools often manifest in texts as
consultation rules, committees, coordination mandates,
reporting procedures, or deliberative mechanisms.
NATO can be extended here by treating procedural
nodality and organization as central (consultation, coor-
dination, administrative process), while authority and
treasure appear as procedural constraints (rule-making
authority, funding for process). Empirical work in this
area provides design concepts and case-based evi-
dence that can be linked to text coding, especially
where procedural tools are embedded in statutes and
administrative orders.

Instrument Coding From Text Beyond NATO:
Institutional Grammar and Design Annotation

While NATO provides a high-level typology, other
frameworks offer complementary coding primitives. The
Institutional Grammar approach parses institutional
statements into components and has been used for
automated coding of policy texts, demonstrating how
structured annotation can support machine learning for
policy statement extraction. Such work is relevant to
NATO coding because it suggests a division of labor:
institutional grammar can identify the action structure
(who must do what, under what conditions), while
NATO labels the governing resource type used in that
action. Integrating these approaches can improve both
precision (better statement segmentation) and validity
(clearer mapping between linguistic form and instru-
ment logic).

METHODOLOGICAL CHALLENGES AND
BEST-PRACTICE RECOMMENDATIONS
FOR NATO-BASED TEXT CODING

Transparency and Codebooks: From “Interpretive
Mapping” To Replicable Annotation Rules

Because NATO categories are broad, many studies
apply them interpretively. For quantitative text analysis,
this is inadequate unless the interpretive logic is made
explicit. A best-practice codebook should specify: (a)
definitional criteria for each NATO category and subcat-
egory; (b) positive and negative examples; (c) decision
rules for multi-label cases; (d) rules for handling aspira-
tional language versus enforceable provisions; and (e)
rules for ambiguous verbs (e.g., “support,” “promote,”



“ensure”). Without this, supervised models learn coder
idiosyncrasies rather than instruments.

Evaluation: Beyond Accuracy to Calibration,
Robustness, and Domain Transfer

NATO coding is often used for cross-sector or cross-
country comparison, so evaluation must include transfer
tests. Models trained on one sector (e.g., climate policy)
may fail in another (e.g., health or education) because
instrument language differs. Researchers should report
out-of-domain performance, error typologies, and sensi-
tivity to document type. Where NATO measures are
used for longitudinal inference, researchers should test
temporal robustness (lexical drift). For policy mixes,
evaluation should also test whether derived portfolio
measures (shares, diversity indices) are stable under
alternative coding thresholds and model seeds.

Reliability: Agreement Metrics Aligned With the Unit
of Analysis

Reliability must match the coding unit. If coding is
span-based, agreement should be measured both on
label assignment and on span overlap. If sentence-
based, agreement should be measured per sentence.
Multi-label settings require label-wise agreement report-
ing. Standard reliability measures remain important, but
they should be interpreted carefully: low agreement
may reflect real ambiguity in instrument language rather
than coder negligence, which in turn motivates refining
codebooks or adding hierarchical labels.

The “Instrument Versus Outcome” Inference
Problem

A frequent analytical error is treating instrument
presence as policy impact. Text coding typically mea-
sures policy outputs (what instruments are adopted or
announced). Outcomes depend on implementation ca-
pacity, enforcement, political economy, and context.
Therefore, NATO-coded text measures should be inte-
grated with complementary data (budgets, administra-
tive capacity proxies, enforcement records, or imple-
mentation indicators) when the research question con-
cerns effectiveness. Where causal claims are desired,
researchers should use NATO coding as an input to
identification strategies rather than as evidence of im-
pact by itself.

RESEARCH AGENDA: TOWARD A
MATURE NATO-BASED MEASUREMENT
PROGRAM

First, the field would benefit from shared, open
NATO codebooks that specify hierarchical subtypes and
multi-label rules, enabling comparability. Second, more
span-annotated corpora are needed across sectors and
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languages, because supervised learning performance
depends on the breadth and quality of labels. Third,
instrument coding should expand from “type detection”
to “design characterization,” including conditionality,
enforcement, magnitude, and target specificity. Fourth,
NATO-based coding should be linked to policy design
evaluation frameworks, allowing researchers to test
whether certain NATO portfolios predict outcomes un-
der specified conditions, rather than assuming universal
effects. Fifth, digital-era nodality demands conceptual
updating: instrument language increasingly references
data infrastructures and platform governance, and
NATO-based dictionaries and models must be periodi-
cally recalibrated.

CONCLUSION

NATO remains a uniquely durable framework for
instrument analysis because it provides a stable, re-
source-based language that travels across sectors and
governance systems. The rise of quantitative text
analysis creates an opportunity to operationalize NATO
at scale, enabling systematic measurement of instru-
ment portfolios, design features, and policy mixes
across time and place. Realizing this opportunity, how-
ever, requires methodological discipline: clear construct
definitions, carefully chosen units of analysis, explicit
codebooks, multi-label modeling, and robust validation
including transfer and temporal tests. Emerging anno-
tated datasets and machine coding approaches show
that instrument coding can become more standardized,
but they also highlight that NATO-based measurement
is as much a conceptual task as a computational one.
The next stage of research should therefore treat NATO
not merely as a convenient classification, but as a mea-
surement theory that links governing resources to tex-
tual signals through transparent, testable rules.
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