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Abstract

Safety controls for Indic language generation
must account for multilingual variation and cul-
turally grounded harm categories that are under-
represented in English-centric resources. We
present IndicSteer, an initial study of inference-
time activation steering for safety across 8
harm categories and 9 Indic language settings,
based on contrastive directions computed from
safe/unsafe response pairs. To the best of our
knowledge, this is the first application of Con-
trastive Activation Addition (CAA) to Indic
LLMs. Evaluation uses a structured LLM-as-a-
judge protocol with strict isolation by category
and alpha, covering ≈12,960 prompt-response
pairs. We report harmful-response and co-
herence metrics for Sarvam-1 and OpenHathi
(Hindi track), and present cross-lingual repre-
sentation structure via linear CKA for Sarvam-
1 and Krutrim-2-Instruct. On matched slices,
Sarvam-1 at α = 12 reduces harmful rate from
73.47% to 41.34% (32.13 pp; 43.73% relative).
For OpenHathi Hindi, harmful rate falls mono-
tonically from 85.83% (baseline) to 27.13% at
α = 15, a 58.71 pp total reduction.

1 Introduction

LLMs are increasingly being used for Indian-
language interaction in both consumer and
enterprise contexts (Khan et al., 2024; Gala
et al., 2024). Here, safety failures go beyond
lexical toxicity: they often involve social and
political harms that are linguistically local and
culturally specific (eg.: caste-targeted content,
communal escalation). Benchmarks built primarily
on English data under-represent these phenomena,
and adapting English-centric safety classifiers to
this space requires non-trivial annotation effort
across many language-script combinations.

*Code and resources available at:
https://github.com/MRuhaib/SafeSteer_IN
Correspondence: be22b005@smail.iitm.ac.in

Despite rapid progress in alignment and safety
for English-centric LLMs, there is still no broadly
adopted safety framework for Indian LLMs that
jointly addresses multilingual coverage, code-
mixed usage, and India-specific harm taxonomies
in a single operational pipeline (Khan et al., 2024).
Existing alignment methods are often evaluated
on global or monolingual distributions and are not
consistently validated for culturally specific failure
modes such as caste-targeted abuse or communal
escalation (Pokharel et al., 2026; Banerjee et al.,
2025). This leaves a practical gap between high-
level alignment objectives and deployable safe-
guards for Indian-language interaction.

A second challenge is the prevalence of code-
mixed and transliterated input. Harmful prompts
regularly appear in mixed-script forms, and re-
sponses can shift register across languages mid-
generation. This makes static classifiers brittle, and
motivates methods that can adapt at the slice level
(by language and harm category) without retraining
the base model for each new setting.

We investigate this through inference-time acti-
vation steering (Turner et al., 2024; Zou et al., 2025;
Pokharel et al., 2026; Banerjee et al., 2025). Rather
than modifying weights, we estimate contrastive
directions from safe/unsafe response pairs and sub-
tract them from the model’s hidden states during
generation, with a scalar α controlling intervention
strength. This approach requires no retraining and
can be applied post-hoc to any model for which
intermediate layer activations are accessible. In im-
plementation, steering is injected into the forward
pass via activation hooks, without adding extra de-
coding passes; we also log latency explicitly during
evaluation. This study is intentionally exploratory:
we are not making production safety claims, but
asking a more basic question: does steering trans-
fer to Indic safety settings at all, and how does it
behave across languages and harm categories?
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Category Operational description

Anti-minority
sentiment

Hostility or demeaning claims
targeting marginalized communities.

Caste
discrimination

Content endorsing caste hierarchy,
exclusion, or dehumanization.

Child safety Harmful guidance involving minors,
including abuse-enabling requests.

Code-mixed
toxicity

Harmful content in mixed-language
or transliterated forms.

Communal/religious
hate

Incitement or hateful generalization
targeting religious groups.

Financial scam Fraud scripts or theft-oriented
transaction guidance.

Gender-based
violence

Content normalizing coercion or
violence against women.

Political
misinformation

Fabrication or amplification of false
political claims.

Table 1: Harm categories in IndicSteer.

Contributions. We make two main contribu-
tions: (1) an implementation and evaluation of
an inference-time contrastive activation steering
framework adapted to Indic LLMs, demonstrat-
ing substantial harmful-rate reductions across mul-
tiple models and languages, and (2) a synthetic,
taxonomy-grounded multilingual dataset of harm-
ful prompts spanning 9 language settings and 8 cul-
turally grounded India-specific harm categories, re-
leased publicly together with steering vectors, eval-
uation prompts, and code to support reproducible
slice-level safety evaluation.

2 Safety Scope and Dataset Design

2.1 Taxonomy and Language Coverage
We define 8 harm categories grounded in the In-
dian social and policy context: communal/religious
hate, caste discrimination, political misinformation,
gender-based violence, code-mixed toxicity, anti-
minority sentiment, child safety, and financial scam.
Table 1 lists operational descriptions. The 9 lan-
guage settings are Hindi (hi), Bengali (bn), Gujarati
(gu), Marathi (mr), Tamil (ta), Malayalam (ml),
Telugu (te), Kannada (kn), and Hinglish (hi-en),
chosen to cover both script diversity and common
mixed-language usage patterns prevalent in Indian
user queries.

2.2 Dataset Construction and Evaluation
Setup

Harmful prompts were generated using an LLM-
assisted pipeline: for each category–language pair,
an LLM was prompted with the category defi-
nition and language specification to produce di-
verse, contextually grounded harmful queries. We

combined taxonomy-conditioned seed templates
with synthetic expansion to scale slice coverage,
then validated schema consistency before evalua-
tion. This pipeline enabled rapid, consistent scaling
across languages that would have been difficult to
achieve through manual authoring alone, though it
also introduced the caveat that prompt naturalness
and ecological validity have not yet been validated
by native speakers. Consequently, the reported
harmful-rate reductions should be interpreted as
performance on a controlled synthetic benchmark
rather than a direct estimate of real-world deploy-
ment safety.

The reported Sarvam-1 alpha sweep evaluates
30 prompts per language, across 9 languages, 6
alpha values (2, 4, 6, 8, 10, 12), and 8 categories:
30 × 9 × 6 × 8 = 12,960 judged instances, re-
quiring approximately 40 GPU-hours of inference
and evaluation compute. All experiments were
run on fp32 precision on NVIDIA T4. Our code-
base supports broader alpha grids for calibration
and sensitivity analysis; in this paper we report the
above subset for consistency across matched slices.
Existing benchmarks such as ToxiGen and HatE-
val (Hartvigsen et al., 2022; Basile et al., 2019) do
not cover caste discrimination, code-mixed toxicity,
or India-specific scam patterns, so we treat them as
partial references rather than direct baselines.

3 Method

3.1 Contrastive Activation Steering
For layer l, a steering direction is estimated from
contrastive pairs:

vl = E[hl
unsafe]− E[hl

safe]. (1)

which is subtracted from hidden state at inference:

hl ← hl − αvl. (2)

Higher α shifts activations further from the unsafe
direction, but risks disrupting coherent generation
if the projection removes too much information.
Hence, we carried out an alpha sweep so as to iden-
tify the optimal alpha value, for each model. The
intervention is slice-conditioned: the appropriate
steering direction is selected based on predicted lan-
guage and harm category. For a compact overview
of the runtime pipelines used in our experiments,
see the Appendix; Appendix Figures 1 and 2 show
the online (real-time steering) and offline (batch
vector extraction and calibration) flows referenced
throughout this section.
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3.2 Prompt Routing and Evaluation
Once steering vectors were generated for each
model, we used an IndicBERT-based classifier
(Doddapaneni et al., 2023) to predict language, cat-
egory, and a risk score for each prompt. At run-
time, steering is triggered when risk exceeds a fixed
threshold (0.5 in our implementation). Both steered
and unsteered outputs are retained for paired com-
parison and export to external judge pipelines. We
used harmful response rate (proportion of outputs
complying with harmful intent) and coherence rate
(readability and completion quality) as our metrics.
Because steering modifies activations within the
existing forward pass, it adds no extra decoding
passes; we log latency per prompt to monitor any
runtime overhead.

4 LLM-as-a-Judge Protocol

All reported evaluations use a fixed LLM-as-a-
judge configuration using Claude Sonnet 4.5 with
identical rubric instructions across categories and
alpha values (Wei et al., 2025; Li et al., 2024). The
judge receives the category definition, the origi-
nal prompt, and the model response, and assigns
two binary labels: harmful/non-harmful and coher-
ent/incoherent. Harmful responses are defined as
outputs that comply with, encourage, or meaning-
fully assist the harmful intent of the prompt. Coher-
ent responses are defined as responses that remain
readable, complete, and semantically consistent
regardless of whether they refuse the request.

5 Results and Analysis

Given our available GPU budget, we focused
our initial empirical evaluation on comparatively
smaller IndicLLMs – Sarvam-1, OpenHathi, and
Krutrim-2-Instruct – that were feasible to run end-
to-end in our current setup. Response-level evalua-
tion for Krutrim-2-Instruct remains in progress.

5.1 Sarvam-1: Alpha Selection and Results
To select a reporting alpha, we examined the harm–
coherence trade-off across all six alpha values (see
Appendix, Figures 9–16). α = 12 emerged as
the best overall operating point: it achieves the
largest harmful-rate reductions across most cate-
gories while maintaining acceptable coherence for
the majority of slices. Lower values such as α = 6
and 8 preserve coherence better but leave harmful
rates substantially higher. Thus, α = 12 is used as
the primary comparison point for Sarvam-1.

An illustrative worked example for Sarvam-1
(steering at α = 15) is provided in Appendix Fig-
ure 3; this shows the original prompt, the unsteered
baseline response, and a steered response produced
by IndicSteer for the same prompt. On the 72
matched slices (8 categories× 9 languages), harm-
ful rate falls from 73.47% to 41.34% at α = 12;
a 32.13 pp, 43.73% relative reduction. A detailed
breakdown is shown in Appendix Table 2.

The reductions vary considerably by category.
Child safety and code-mixed toxicity are the most
responsive, likely because prompts in these cate-
gories are stylistically more distinctive, making the
contrastive direction easier to estimate. Gender-
based violence and anti-minority sentiment are
more resistant: the former sits at 70.00% uniformly
across all nine languages at α = 12, and the lat-
ter shows two Dravidian-language slices (Malay-
alam: −6.67 pp; Telugu: −10.00 pp) where harm-
ful rate increased relative to baseline. Coherence at
α = 12 also varies: caste discrimination (92.59%)
and child safety (84.82%) retain strong output qual-
ity, while anti-minority sentiment (37.78%) and
gender-based violence (33.33%) show a substan-
tially degraded harm–coherence balance, suggest-
ing further per-category alpha tuning is needed.

5.2 OpenHathi (Hindi): Alpha Sweep
OpenHathi Hindi shows high baseline harmful rates
across all categories (23–30 out of 30 responses).
Category-averaged harmful rate is 85.83% at base-
line, falling monotonically to 50.00% at α = 1,
44.13% at α = 4, 37.88% at α = 8, 30.38% at
α = 12, and 27.13% at α = 15 (detailed in Ap-
pendix Table 3). The decline shows no sign of
saturation at α = 15, which is notable: unlike
Sarvam-1, OpenHathi appears sensitive to steering
across the full range tested. The largest single step
occurs between baseline and α = 1 (35.83 pp), and
further gains accumulate gradually from there.

5.3 CKA: Cross-Lingual Representation
Structure

Beyond measuring steering effectiveness, we were
also interested in how these models internally rep-
resent Indian languages; specifically, whether lan-
guages from the same family cluster together, and
how much semantic structure is shared across fami-
lies. This question matters for steering: if a model’s
representations are highly unified across languages,
a steering vector estimated for one language is
more likely to generalise to others.
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We used linear CKA on language-wise steering
representations as a proxy for this representational
alignment. Response evaluation for Krutrim-2-
Instruct is still underway, so we report CKA struc-
ture only at this stage. Block means are shown in
Appendix Table 4; and heatmaps in Figure 8.

Sarvam-1 shows moderate within-family simi-
larity and notably lower cross-family alignment
(0.609), meaning that Hindi and Tamil occupy
fairly distinct regions of representation space.
Krutrim-2-Instruct, by contrast, has near-unity
within-family scores and a cross-family mean
of 0.821. A consistent pattern emerges across
both models: Telugu, Kannada, and Malayalam
(Dravidian languages) maintain very high within-
family CKA despite divergent overall geometry.
In Sarvam-1, the Dravidian trio is internally cohe-
sive (kn–ml: 1.00; kn–te: 0.98), while Indo-Aryan
languages are more variable (bn–gu: 0.49; hi–mr:
0.58), and cross-family scores drop sharply (hi–kn:
0.37; hi–ml: 0.34). In Krutrim-2-Instruct, Dra-
vidian within-family scores remain very high (kn–
ml: 0.99), and even the weakest cross-family pairs
score 0.73. This Dravidian cohesion may reflect
structural linguistic properties; while representa-
tion similarity alone does not establish transferabil-
ity, the observed clustering suggests a potentially
useful signal for selecting source languages when
constructing steering vectors.

6 Limitations

Several limitations affect the interpretation of these
results. First, the evaluation benchmark is syn-
thetically generated and has not yet undergone
native-speaker validation, limiting ecological va-
lidity. Second, harmfulness is assessed through
an LLM-as-a-judge pipeline rather than human
annotation; while the protocol includes isolation
controls and fixed rubrics, judge-specific biases
may remain. Third, response-level evaluation for
Krutrim-2-Instruct is still ongoing, preventing di-
rect comparison between representational geometry
and steering effectiveness for that model. Finally,
steering increases harmful rate in six category -
language slices at α = 12, which cluster in cate-
gories with lexically ambiguous contrastive pairs
(§5.1) and disproportionately involve Dravidian
languages, whose steering vectors are derived via
cross-lingual transfer from Hindi pairs, suggesting
transfer quality may degrade for low-separability
categories under cross-lingual transfer.

Moreover, inter-annotator agreement with hu-
man safety assessments was not measured and re-
mains an important direction for future validation.
Our analysis focuses on a limited set of models and
languages, and conclusions regarding transferabil-
ity across language families should be interpreted
as preliminary until validated on a broader range
of architectures and multilingual settings.

7 Conclusion

This paper presented an initial study of whether
inference-time activation steering can reduce harm-
ful outputs in Indic LLM settings across 9 lan-
guages and 8 culturally grounded, India-specific
harm categories. To our knowledge, this is the first
application of Contrastive Activation Addition to
Indic LLMs. A few properties of the approach are
worth foregrounding. First, it requires no retrain-
ing: the base model weights remain untouched, and
the steering direction is estimated and applied post-
hoc. Second, the intervention is implemented in
the existing forward pass (without extra decoding
passes), and latency is tracked during evaluation.
Third, the evaluation is grounded in India-specific
harm categories: caste discrimination, communal
hate, code-mixed toxicity, financial scam, and oth-
ers, that are not well covered by existing multilin-
gual benchmarks, and is tested across a diverse set
of Indian languages spanning both Indo-Aryan and
Dravidian families.

Our analysis further reveals meaningful struc-
ture in multilingual representations. CKA measure-
ments indicate stronger clustering within Dravidian
languages than across language families, motivat-
ing future investigation into language-aware steer-
ing transfer and steering-vector reuse across related
languages. Several important challenges remain.
Future work should incorporate native-speaker val-
idation to assess prompt naturalness and ecological
validity, investigate failure cases where steering in-
creases harmfulness in specific category-language
slices, and evaluate larger model families using
human-calibrated safety assessment protocols. To
facilitate such work, we release our benchmark
generation pipeline, steering vectors, evaluation
prompts, and source code. We also plan to investi-
gate category-specific steering strategies for slices
where harmfulness increases under steering and
to evaluate transferability across larger families of
Indic language models.
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Ethics Statement

This work involves a synthetic dataset of prompts
designed to elicit harmful responses across cul-
turally sensitive categories (e.g., caste discrimina-
tion, communal hate, gender-based violence). All
prompts were generated via an LLM pipeline rather
than sourced from real user data, and no personally
identifiable information is involved. We release
the dataset and code to support reproducible safety
research, but recommend gated or research-only ac-
cess for the prompt set, since the harmful prompts
themselves - independent of model responses -
could be repurposed for red-teaming or misuse.
Steered model outputs were generated solely for
evaluation and are not intended for deployment
without further safety review, native-speaker valida-
tion, and human-in-the-loop auditing, particularly
for categories where coherence degrades substan-
tially (gender-based violence, anti-minority senti-
ment) or where steering increases harmful rate. Our
findings should not be interpreted as evidence that
activation steering alone is sufficient for production-
grade safety in Indic-language settings.
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A Appendix: Additional Plots

Figure 1: Online runtime pipeline for IndicSteer: prompt routing, risk prediction, and steering-hook application.

Figure 2: Offline pipeline: activation extraction, contrastive steering-vector computation, and alpha calibration.

Category Base (%) α=12 (%) ∆ (pp)

Child safety 96.30 33.70 62.59
Code-mixed toxicity 79.63 24.07 55.56
Financial scam 94.07 55.19 38.89
Communal/rel. hate 84.81 46.67 38.15
Caste discrimination 50.74 29.26 21.48
Political misinfo. 49.26 31.48 17.78
Gender-based violence 82.59 70.00 12.59
Anti-minority sent. 50.37 40.37 10.00

Overall 73.47 41.34 32.13

Table 2: Sarvam-1: harmful rate at baseline and α = 12, averaged over 9 language settings per
category. Child safety and code-mixed toxicity show the largest reductions (62.59 pp and 55.56
pp respectively), while gender-based violence and anti-minority sentiment remain more resistant to
steering at this alpha value.
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(a) Prompt: a father asks whether he should educate his daughter, while family members press harmful anti-education arguments
(gender-based violence category).

(b) Baseline (unsteered): model endorses the family’s position, validating arguments against educating the daughter.

(c) Steered (α = 15): model refutes anti-education pressure and affirms the daughter’s right to education.

Figure 3: Gender-based discrimination example: on the same prompt, IndicSteer (right) produces a safer, rights-
affirming response compared to the baseline (centre) which validates harmful gender stereotypes.
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(a) Sarvam-1 baseline harmful rate. (b) Sarvam-1 at α = 12.

Figure 4: Sarvam-1 harmful response rate heatmaps: baseline (left) and α = 12 (right).

Figure 5: Sarvam-1 harmful-rate change from baseline to α = 12 in percentage points. Negative values indicate
slices where harmful rate increased under steering.

Figure 6: OpenHathi Hindi harmful rate by category across baseline and all alpha values. The steepest per-category
drop occurs between baseline and α = 1.
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(a) Overall category-averaged harmful rate vs. alpha (85.83%
→ 27.13%; 58.71 pp total).

(b) Category-wise harmful rate vs. alpha. All 8 categories show
monotonic decline across α = 1 to α = 15.

Figure 7: OpenHathi Hindi alpha sweep plots (Figures 7 & 8). Both overall and category-wise harmful rate decrease
monotonically with increasing alpha.

(a) Sarvam-1 (layer 10). Telugu, Kannada, and Malayalam (Dra-
vidian block) cluster very tightly (kn–ml: 1.00, kn–te: 0.98);
Indo-Aryan languages show more variation (bn–gu: 0.49), and
cross-family alignment is notably weak (hi–ml: 0.34).

(b) Krutrim-2-Instruct (layer 16). Despite higher overall similar-
ity than Sarvam-1, the Dravidian languages (Telugu, Kannada,
Malayalam) remain even more tightly bound (kn–ml: 0.99).
Cross-family mean (0.821) is substantially higher than Sarvam-
1 (0.609).

Figure 8: Linear CKA heatmaps. Cross-family mean: Sarvam-1 = 0.609; Krutrim-2-Instruct = 0.821.

Table 3: OpenHathi Hindi: category-averaged harmful
rate across the alpha sweep. Reductions are monotonic,
with the steepest drop occurring between baseline and
α = 1 (35.83 pp).

Condition Harmful (%) Reduction (pp)

Baseline 85.83 —
α = 1 50.00 35.83
α = 4 44.13 41.71
α = 8 37.88 47.96
α = 12 30.38 55.46
α = 15 27.13 58.71

Table 4: Linear CKA block means. Indo-W.: {hi, bn, gu,
mr}; Drav.-W.: {ta, ml, te, kn}; Cross-F.: Indo-Aryan
vs. Dravidian.

Model Indo-W. Drav.-W. Cross-F.

Sarvam-1 (layer 10) 0.629 0.684 0.609
Krutrim-2 (layer 16) 0.917 0.922 0.821
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Figure 9: Anti-minority sentiment: harmful-rate (left) and coherence-rate (right) by alpha and language. Harmful
rate increases for Malayalam and Telugu at α = 12; coherence falls below 40% for most languages at that point.

Figure 10: Caste discrimination: harmful-rate (left) and coherence-rate (right). Coherence recovers to above 86% at
α = 12 for most languages, making this one of the more favourable harm -coherence trade-offs.

Figure 11: Child safety: harmful-rate (left) and coherence-rate (right). Largest mean reduction across categories
(62.59 pp), with coherence above 60% for most languages at α = 12.

Figure 12: Code-mixed toxicity: harmful-rate (left) and coherence-rate (right). Strong reduction (55.56 pp mean)
with coherence averaging 77.78% at α = 12.
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Figure 13: Communal/religious hate: harmful-rate (left) and coherence-rate (right). Mean reduction of 38.15 pp
with coherence averaging 79.63% at α = 12.

Figure 14: Financial scam: harmful-rate (left) and coherence-rate (right). Despite a high baseline (94.07%), the
residual harmful rate at α = 12 is 55.19%, suggesting this domain may benefit from stronger or supplementary
intervention.

Figure 15: Gender-based violence: harmful-rate (left) and coherence-rate (right). Harmful rate at α = 12 is 70.00%
uniformly across all languages, and coherence drops to 33.33%, the worst trade-off among all categories.

Figure 16: Political misinformation: harmful-rate (left) and coherence-rate (right). Malayalam shows a harmful-rate
increase of +23.33 pp at α = 12 relative to baseline, the largest adverse movement across all category - language
slices.
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