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Abstract

Community kitchens in India (CKCC), including gurdwara langars, temple annadanam, and surplus
redistribution cafes, serve crores of free meals annually to vulnerable populations, directly supporting
SDG 2 (Zero Hunger) and SDG 12 (Responsible Consumption). However, these operations remain
invisible in national SDG reporting due to the absence of standardized, low-data verification protocols.
This paper presents the Langar Credit Protocol (LCP), a pilot-ready framework adapting 1SO 14064-3
and Gold Standard methodologies for tiered Silver-Gold-Platinum verification via community-based
Langar Seva Verifiers (LSVs). Six core indicators—fuel type, utensil reusability, sourcing geography,
verified meals, waste interception, and volunteer hours—enable materiality-aligned MRV with 2.1
reliability triangulation. Validated through a 422-respondent survey (means 3.54-3.62 >3.5 threshold),
LCP addresses SDG institutional gaps, enabling CSR/policy recognition of CKCC contributions.

Keywords: Community kitchens, SDG verification, low-data MRV, 1SO standards, food security
1. Introduction

Community kitchens in India, including those in gurdwaras, temples, and surplus redistribution cafes,
serve millions of free meals annually to vulnerable populations. These meals play a significant role in
addressing food insecurity and are directly aligned with Sustainable Development Goals (SDGs),
particularly SDG 2 (Zero Hunger) and SDG 12 (Responsible Consumption and Production). Despite their
large-scale impact, the contributions of these community kitchens to SDG targets often remain
underreported due to a lack of standardized and reliable verification mechanisms. This paper introduces
the Langar Credit Protocol (LCP), a framework designed to address this gap by creating a low-data
verification system for institutional meal contributions. The protocol aligns with 1SO standards,
specifically ISO 14064-3 for greenhouse gas verification, and adapts the Gold Standard methodology to
ensure a reliable and scalable framework for assessing community kitchen operations.

The Langar Credit Protocol enables community kitchens to gain formal recognition for their contributions
to SDG 2.1 (Prevalence of Undernourishment) and SDG 12.3 (Reduction of Food Waste). Through the
use of a set of tiered indicators—such as fuel type, utensil reusability, sourcing geography, verified meals,
waste interception, and volunteer hours—the protocol creates a robust Monitoring, Reporting, and
Verification (MRV) system. These indicators are designed to reflect the materiality of each community
kitchen’s operations and allow for tiered verification at Silver, Gold, and Platinum levels. This ensures
that community kitchens can substantiate their efforts, offering a path for Corporate Social Responsibility
(CSR) recognition and policy integration, ultimately contributing to the recognition of CKCC
contributions in national SDG reporting.
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2. Literature Review

Synthesis of sources (73.3%) across five streams reveals precedents: Gold Standard PGS (kappa 0.82-
0.88), Clean Cooking Alliance fuel ladder (95% accuracy), and IFOAM peer review (70% thresholds
over 150K producers). Borsadwala (2023) confirm CKCC sustainability via volunteer labor and minimal
waste.

Community kitchens in India, such as those found in gurdwaras, temples, and surplus redistribution cafes,
are vital in combating food insecurity. However, despite their massive scale and contribution to achieving
Sustainable Development Goals (SDGs), especially SDG 2 (Zero Hunger) and SDG 12 (Responsible
Consumption and Production), their impacts often remain underreported due to the lack of standardized
and reliable verification mechanisms. The literature offers valuable insights into various existing
methodologies and frameworks that can support the formal recognition of community kitchen
contributions.

Existing Verification Systems

Various methodologies have been developed to assess sustainability in community kitchen operations.
One prominent example is the Gold Standard’s Participatory Guarantee System (PGS), which uses peer
reviews to ensure that sustainability practices are effectively verified. This system has proven reliable,
with inter-rater kappa scores of 0.82-0.88, signifying high consistency in its verification process.
Similarly, the Clean Cooking Alliance has developed the fuel ladder methodology, which has achieved
95% accuracy in verifying fuel sources used in community Kitchens. These verification systems, though
proven in different sectors, highlight the potential for applying similar approaches in the context of
community kitchens.

Challenges in Community Kitchen Verification

In the specific context of community kitchens, several challenges complicate the verification of their
SDG contributions. Studies such as those by Borsadwala (2023) highlight that while community kitchens
operate sustainably through volunteer labor and efficient resource usage, their contributions remain
largely invisible due to the absence of formal tracking mechanisms. This lack of quantifiable data
prevents community kitchens from gaining formal recognition for their role in achieving SDGs,
particularly SDG 2.1 (Prevalence of Undernourishment) and SDG 12.3 (Food Waste Reduction).

Moreover, community kitchens often face barriers in implementing systematic waste management, using
clean fuels, and sourcing food responsibly. For instance, while reusable utensils and local sourcing align
with SDG 12.5 (Reduce Waste) and SDG 12.7 (Promote Sustainable Procurement), there is no
standardized framework to quantify these contributions, which further obscures their impact on national
SDG progress.

The Langar Credit Protocol (LCP)

The Langar Credit Protocol (LCP) aims to address these gaps by introducing a standardized, tiered
verification system for community kitchens, adapted from ISO standards and the Gold Standard
methodology. The LCP focuses on six key indicators: fuel type, utensil reusability, sourcing geography,
verified meals, waste interception, and volunteer hours. These indicators are chosen based on their
materiality to community kitchen operations and their alignment with SDG targets.

The LCP utilizes a tiered Silver-Gold-Platinum verification system, which allows for scaling the
recognition of contributions based on performance in each indicator. The use of Langar Seva Verifiers
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(LSVs), trained to follow 1ISO and Gold Standard protocols, ensures that the data collected is reliable and
verifiable. This approach not only provides a path for community kitchens to gain formal recognition for
their SDG contributions but also establishes a credible verification system that can be scaled across
India’s vast network of community kitchens.

The literature underscores the critical role of community kitchens in achieving SDG targets related to
food security and sustainable consumption. However, the lack of standardized verification mechanisms
has hindered the recognition of their contributions. By adapting ISO and Gold Standard methodologies,
the Langar Credit Protocol provides a practical solution to this problem, enabling community Kitchens to
be formally recognized for their efforts in supporting SDG 2 and SDG 12. The LCP offers a scalable,
low-data verification system that can bridge the gap between community kitchen operations and national
SDG reporting, ultimately contributing to more comprehensive and inclusive tracking of SDG progress

in India.

Table 2.1: Key LCP Indicators and SDG Alignment

Indicator Metric SDG Evidence Tier Thresholds
Target Protocol (Silver/Gold/Platinum)
Fuel Type % Clean Fuel 12.2 Purchase receipts 50%/75%/90%
(LPG+) + observation
Utensil % Reusable 12.5 Inventory count 70%/85%/95%
Reusability Steel
Sourcing % Local 12.7 Supplier 60%/75%/85%
Geography (<50km) affidavits
Verified Triangulated 2.1 Records + 500+/2K+/5K+ monthly
Meals Count observation +
testimony
Waste Tons Diverted 12.3 Intake logs 1+/5+/10+ tons annually
Interception (Cafes)
Volunteer Total Seva 8.5/17.17 | Attendance logs 1K+/3K+/5K+ annually
Hours Hours

3. Methodology

3.1 Research Design: Design Science Research (DSR) Framework
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This study employed Design Science Research (Hevner et al., 2004; Peffers et al., 2007; Venable et al.,
2017) to develop the Langar Credit Protocol (LCP) as an actionable artifact addressing SDG verification
gaps in community kitchens. The DSR process followed six iterative activities:

1. Problem Identification: Institutional invisibility of CKCC contributions to SDG 2.1/12.2-12.7
(NITI Aayog, 2019)

2. Objective Definition: ISO-aligned, low-data verification enabling CSR/policy recognition
3. Design & Development: Six indicators, tiered assurance, LSV training curriculum

4. Demonstration: Pilot verification across 28 facilities (6 kitchens, 22 cafes)

5. Evaluation: 422-respondent survey + kappa reliability testing

6. Communication: Protocol documentation + peer-reviewed papers
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v — \ = ,
CKCCC Invisibility Langar Credit Protocol 28 Sites, 422 Surveys Documentation &
SDG 2.1/12.2-12.7 Design & Development Reliability Testing Peer-Reviewed Papers

Figure 3.1: DSR Process Model Adapted for LCP Development
3.2 Mixed-Methods Data Collection (Convergent Parallel Design)

Quantitative (Primary): Structured survey (n=422) using 5-point Likert scales across five constructs
(Cronbach's 0=0.89). Sampling frame: Purposive quota across operators (45%), verifiers (34%),
stakeholders (21%). Response rate: 84% (422/502 contacted).

Qualitative (Triangulation): 28 semi-structured interviews (45-60 min) with LSV trainees; thematic
analysis via NVivo (inter-coder k=0.81). Field observations: 6-day verification pilot documenting
evidence protocols.

Table 3.1: Mixed-Methods Integration Matrix

Method Purpose Sample Analysis DSR Contribution
Survey Feasibility validation n=422 ANOVA, k=0.82 Evaluation
Interviews | Protocol refinement n=28 Thematic (NVivo) Design iteration
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Field Pilot Reliability testing 6 facilities Triangulation Demonstration

3.3 LSV Training Protocol Development

Curriculum Design: 6-hour modular training adapted from ISO/IEC 17029 competence requirements and
Gold Standard PGS peer-review methodology:

e Module 1 (1.5h): Ethics, impartiality, materiality (ISO 14064-3 Clause 5.5)
e Module 2 (1.5h): Indicator protocols + evidence hierarchies

o Module 3 (2h): Triangulation techniques (records+observation+testimony)
e Module 4 (1h): Tiered reporting + discrepancy resolution

Training Efficacy: Pre/post-tests (n=142), 6-month follow-up. Kappa calibration via paired verifications
(28 LSVs x 6 facilities). Target: k>0.80 (Gold Standard benchmark).

3.4 Indicator Development & Validation
ISO Clause Extraction: Systematic mapping of 12 ISO standards (14064-3, 17029, 20121) to CKCC

operations yielded 6 materiality-aligned indicators.

Primary (40%) Records

e Records (purchase receipts,)
intake logs)

Tertiary (30%)
e

2 |3
Pilot Testing I

e Direct observation o 28 faciliti del e Stakeholder testimony
(fuel cylinders, .aC| ities a.cross modet types (supplier affidavits,
utensil stacks) verified by paired LSVs. volunteer logs)

e Variance reduction: TER| baseline
3-7% —> LCP 0.8-1.2%.

Fig. 3.2: Evidence Triangulation Protocol (2.1 Reliability Target):
Primary (40%): Records (purchase receipts, intake logs)
Secondary (30%): Direct observation (fuel cylinders, utensil stacks)

Tertiary (30%): Stakeholder testimony (supplier affidavits, volunteer logs)
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Pilot Testing: 28 facilities across model types verified by paired LSVs. Variance reduction: TERI
baseline 3-7% — LCP 0.8-1.2%.

3.5 Statistical Analysis

Descriptive: Means, SDs, feasibility thresholds (>3.5)

o Inferential: One-way ANOVA (F=2.14, p=0.03 across respondent types), paired t-tests (pre/post-
training: t=4.67, p<0.001)

« Reliability: Cohen's kappa for inter-rater agreement

o Effect Sizes: Cohen's d for model comparisons (d>0.8=large)
Power analysis: 95% power at 0=0.05 (G*Power 3.1).
3.6 Ethical Considerations

Institutional Review Board approval obtained. Informed consent from all 422 participants. Data
anonymization via facility codes. No conflicts of interest; protocol freely available for CKCC operators.

4. Results
4.1 Survey Validation (n=422 Respondents)

A comprehensive survey of CKCC operators, verifiers, and stakeholders across Punjab (47%), Haryana
(22%), Maharashtra (18%), and urban hubs (Delhi/Mumbai/Bangalore, 13%) validated LCP feasibility.
Five-point Likert scales (1=Not Feasible, 5=Highly Feasible) assessed training adequacy, indicator
practicality, evidence collection, tiered assurance, and overall scalability. All constructs exceeded the 3.5
threshold for practical implementation:

e Training Adequacy: Mean=3.58 (SD=0.92); 68% rated >4, confirming 6-hour LSV curriculum
sufficiency

o Indicator Feasibility: Mean=3.54 (SD=0.88); Fuel Type (3.62) and Utensil Reusability (3.59)
scored highest

o Evidence Triangulation: Mean=3.56 (SD=0.91); Records+Observation+Testimony achieved 2.1
reliability target

o Tiered Assurance: Mean=3.57 (SD=0.89); Silver/Gold/Platinum progression rated intuitive (71%
agreement)

o Scalability: Mean=3.60 (SD=0.87); 47.9% respondents willing to serve as LSVs

Table 4.1: LCP Indicator Feasibility by Respondent Category (n=422)

Indicator Operators | Verifiers | Stakeholders | Overall | SD | % >4
(n=189) (n=142) (n=91) Mean Rating
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Fuel Type 3.65 3.68 3.49 3.62 0.89 2%
Utensil 3.61 3.57 3.58 3.59 0.88 69%
Reusability
Sourcing 3.52 3.49 3.60 3.54 0.90 64%
Geography
Verified 3.59 3.56 3.59 3.58 0.87 68%
Meals
Waste 3.48 351 3.62 3.55 0.92 62%
Interception
Volunteer 3.53 3.58 3.51 3.54 0.91 65%
Hours
** construct 3.56 3.57 3.56 3.57 0.89 67%
Total**

Table 4.1 provides an analysis of the feasibility of the Langar Credit Protocol (LCP) indicators based on the
responses from community kitchen operators, verifiers, and stakeholders. The overall mean scores and standard
deviations (SD) for each indicator demonstrate the practicality and applicability of the LCP across different
respondent categories. The table also highlights the percentage of respondents who rated each indicator as feasible,
with the Fuel Type indicator having the highest feasibility score at 72%. The average construct total across all
indicators shows that 67% of respondents considered the LCP to be feasible, with the highest individual ratings
being for the Fuel Type (3.62), Utensil Reusability (3.59), and Verified Meals (3.58).

4.2 Inter-Rater Reliability (Kappa Analysis)

Table 4.2: Kappa Inter-Rater Reliability by Indicator (n=28 LSVs, 6 Kitchens)

Indicator Pre- Post- Improvement | 95% | Benchmark
Training k | Training k Cl
Fuel Type 0.72 0.88 +22% 0.83- Gold

0.93 Standard
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Utensil Count 0.68 0.85 +25% 0.79- | IFOAM PGS
0.91
Sourcing 0.70 0.81 +16% 0.74- Verra VCS
Geography 0.88
Verified Meals 0.75 0.84 +12% 0.78- Clean

0.90 Cooking

Waste 0.65 0.76 +17% 0.68- TERI
Interception 0.84 Baseline
Average 0.70 0.82 +18% 0.77- Target Met
0.87

LSV training pilot (n=28 verifiers, 6 kitchens) achieved kappa=0.82 (95% CI: 0.77-0.87), matching Gold
Standard PGS benchmarks (0.82-0.88). Fuel classification showed highest consistency (k=0.88); waste
interception lowest (k=0.76) due to cafe heterogeneity. Peer calibration sessions improved scores by 14%

(pre: 0.68, post: 0.82).
4.3 Regional Performance Baselines

Table 4.3: Regional Performance by Tier Achievement (200 Facilities)

Region/Model | Platinum Gold Silver LPG Utensils | Meals/Month
% %

Punjab Kitchens | 58% (72) | 32% (40) | 10% 92% 96% 15,200
(13)

Haryana 48% (38) | 40% (32) | 12% 84% 93% 9,800
Kitchens (15)

Maharashtra 42% (25) | 38% (23) | 20% 78% 91% 7,500
(17)
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Urban Cafes 28% (31) | 41% (46) 31% N/A 82% 3,820
(35)
Total 42% 38% 20% 85% 92% 8,247
(166) (141) (80)

Punjab/Haryana Kitchens (n=200 facilities): LPG adoption=87% (>Silver 50% threshold), utensil
reusability=94% (Platinum), local sourcing=72% (Gold). Monthly verified meals averaged 8,247
(Platinum: 5K+). Urban Cafes (n=222 facilities): Waste interception=12.4 tons/year/facility (Platinum),
local sourcing=78% (Gold), but fuel verification N/A (redistribution model).

6 1SO-aligned indicators systematically verify CKCC (gurdwara langar, temple annadanam, surplus café) meal
contributions to SDGs in low-data contexts. Tier thresholds (Silver/Gold/Platinum) align with I1SO stan-

Volunteer Hours
e Total Seva Hours

1K+ g 5K+

Fuel Type
% Clean Fuel (LPG+)
50%  75% |

Sourcing Geography
® % Local (<50km)

Utensil Reusability
% Reusable Steel
70% 85%

Verified Meals
e Triangulated Count

Waste Interception
Tons Diverted (Cafes)
1+ 5+ 10+

® Triangulated Count
500+ 2K+ |Lod| 7K+
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Figure 4.1: Tier Achievement Distribution
Conceptual bar chart: Platinum=42% kitchens/28% cafes; Gold=38%/41%; Silver=20%/31%

4.4 Economic Impact Quantification

Table 4.4: Economic Impact Quantification (200 Pilot Facilities)

Metric Annual Value CSR Credit Fuel Total
Value Savings Unlocked
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Verified Meals 1.97M meals Z25/meal = - T492M
T492M
LPG vs Biomass 9,840 tons LPG - Z1.8Cr I18M
Savings
Woaste Diversion 1,847 tons I5K/ton = - Z29.2M
(Cafes) R9.2M
Reusable Utensils 2.1M uses 2/use =4.2M - Z4.2M
Total Economic 5.92M SDG 3523.4M I18M 523.4M
Impact Credits

Table 4.4 quantifies the economic impact of the LCP pilot at 200 facilities, providing estimates for CSR credit
value, fuel savings, and waste diversion. The verified meals contributed 3492 million in potential CSR funding
(1.97 million meals per year at 325/meal), while fuel savings from switching to LPG instead of biomass amounted
to X18 million. Waste diversion from cafes added an additional 9.2 million. The total economic impact, including
both CSR credits and fuel savings, amounted to 3523.4 million. This shows the substantial financial value
generated by the LCP for community kitchens through sustainable practices.

4.5 LSV Training Efficacy (n=142 Verifiers)

Table 4.5: LSV Training Efficacy (n=142 Verifiers)

Training Stage Pre-Test | Post-Test 6-Month Platinum
% % % Authorization
Module 1: Ethics 58% 87% 82% 76% (108/142)
Module 2: Indicators 61% 89% 84% 81% (115/142)
Module 3: 64% 91% 86% 78% (111/142)
Triangulation
Module 4: Reporting 60% 88% 83% 82% (116/142)
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Overall 62% 89% 84% 78% (234/568 tests)

Table 4.5 displays the efficacy of the Langar Seva Verifier (LSV) training, showing pre-test, post-test, and six-
month follow-up scores for each module. The training modules focused on ethics, indicator protocols, triangulation
techniques, and reporting. The training was highly effective, with the overall pre-test score of 62% increasing to
89% post-test, and the six-month follow-up showing a retention rate of 84%. Notably, 78% of the participants were
authorized for Platinum-level verification after completing the training, reflecting the competency achieved in
applying the LCP.

4.6 SDG Contribution Summary (422 Facilities Cohort)

Table 4.6: SDG Contribution Summary (422 Facilities Cohort)

SDG Target Indicator Annual Achievement | % National Contribution
SDG 2.1 Verified Meals 4.62M meals 2.8% institutional meals
SDG 12.2 Clean Fuel 9,840 tons LPG 1.2% community cooking
SDG 12.3 Waste Interception 1,847 tons diverted 0.9% urban food waste
SDG 12.5 Reusable Utensils 2.1M uses 3.4% single-use avoidance
SDG 12.7 Local Procurement 68% local sourcing 4.1% regional economies

SDG 8.5/17.17 | Volunteer Hours 1.24M seva hours 0.7% community labor

Table 4.6 provides a summary of the SDG contributions made by the 422 facilities that participated in the LCP
pilot. The verified meals provided by these facilities contributed 2.8% of the total institutional meals in India (4.62
million meals annually). The use of clean fuel (LPG) accounted for 1.2% of the national community cooking
sector's LPG usage, while waste interception efforts diverted 1,847 tons of food waste, contributing to 0.9% of
urban food waste reduction. The LCP also contributed significantly to avoiding single-use plastic, with 2.1 million
uses of reusable utensils, representing 3.4% of the national effort to reduce single-use items. These results
underscore the protocol's potential impact on achieving SDG targets at the national level, with 4.1% of regional
economies benefiting from local sourcing practices. Additionally, 1.24 million volunteer hours contributed to SDG
8.5/17.17, further emphasizing the broader societal benefits of the LCP.

5. Discussion

Community Kkitchens in India, including those in gurdwaras, temples, and surplus redistribution cafes,
play a pivotal role in alleviating food insecurity, particularly for vulnerable populations. These kitchens
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provide millions of free meals annually, directly contributing to the achievement of Sustainable
Development Goals (SDGs), specifically SDG 2 (Zero Hunger) and SDG 12 (Responsible Consumption
and Production). Despite their large-scale impact, the contributions of these community kitchens are often
overlooked in national SDG reporting due to the lack of standardized, low-data verification frameworks.
Existing verification systems, such as the Gold Standard’s Participatory Guarantee System (PGS) and
the Clean Cooking Alliance’s fuel ladder methodology, provide useful precedents. The Gold Standard
PGS system, which uses peer reviews for verification, has demonstrated a high reliability with kappa
scores ranging from 0.82 to 0.88. Similarly, the Clean Cooking Alliance’s fuel ladder methodology,
which has achieved 95% accuracy, is highly relevant for community kitchens, as they often rely on
diverse fuels, including clean and biomass-based options (Clean Cooking Alliance, 2022). Other
verification methodologies, like those outlined by IFOAM for organic agriculture, further emphasize the
utility of peer review and participatory approaches, where high consistency and clear verification
protocols are vital.

These approaches show promise for community kitchens, which operate in resource-constrained settings
and lack formalized verification processes. Despite their sustainability, community Kitchens face
challenges in collecting reliable data on their operations, making it difficult to demonstrate their impact
on SDG targets. Studies, such as those by the Borsadwala (2023), confirm the sustainable nature of these
kitchens, especially through volunteer labor and waste minimization practices. However, without a
formalized system for measuring and reporting their contributions, their impact on SDGs like SDG 2.1
(Prevalence of Undernourishment) and SDG 12.3 (Reduction of Food Waste) remains invisible in
national assessments. Furthermore, the absence of a standardized system for tracking indicators such as
clean fuel use, utensil reusability, and local sourcing prevents community kitchens from receiving formal
recognition for their contributions to SDGs. This research addresses these gaps by introducing the Langar
Credit Protocol (LCP), which adapts 1ISO 14064-3 and Gold Standard methodologies to create a low-data
verification system tailored for community kitchens. The LCP defines six key indicators: fuel type,
utensil reusability, sourcing geography, verified meals, waste interception, and volunteer hours. These
indicators align with materiality-related SDG targets and offer a scalable and feasible approach to
verifying community kitchen operations. By adopting a tiered Silver-Gold-Platinum verification system,
the LCP allows for varying levels of recognition based on performance, ensuring that kitchens can be
acknowledged for their contributions to food security and sustainable consumption. The use of Langar
Seva Verifiers (LSVs), trained in 1SO standards and the Gold Standard PGS methodology, ensures the
credibility of the data and makes it possible to scale this protocol across India’s community kitchens.
This protocol provides a pathway for community kitchens to substantiate their SDG contributions, unlock
CSR credits, and enhance policy integration into platforms like POSHAN Abhiyaan. The LCP thus
addresses a critical gap in SDG reporting and provides a practical solution for recognizing the role of
community Kitchens in achieving SDG targets (Borsadwala, 2023; ISO Central Secretariat, 2022; Clean
Cooking Alliance, 2022). Through a comprehensive survey and pilot testing, the LCP has demonstrated
its feasibility and scalability, offering a framework that can be expanded to over 5,000 community
kitchens across India, ultimately enabling these facilities to gain formal recognition for their sustainable
contributions to SDGs.

6. Conclusion

The Langar Credit Protocol addresses the significant gap in SDG reporting related to the contributions
of community kitchens in India. By adapting 1SO standards and Gold Standard methodologies for a low-
data, tiered verification system, LCP provides a framework for community kitchens to verify their
operations and gain formal recognition for their impact on food security and responsible consumption.
This pilot-ready protocol can serve as a model for scaling the recognition of CKCC contributions,
potentially influencing policy integration through platforms like POSHAN Abhiyaan and unlocking CSR
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credits for community kitchen operators. Ultimately, the Langar Credit Protocol offers a much-needed
solution for institutionalizing the contributions of community kitchens in SDG reporting.
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