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RINGKASAN

MUHAMMAD SAEFUL MIFTAH. Pengaruh Green Manufacturing terhadap
Kinerja Operasional dan Lingkungan pada Industri Farmasi di Jabodetabek.
Dibimbing oleh EKO RUDDY CAHYADI dan HETI MULYATTI.

Pertumbuhan industri farmasi di Indonesia yang mencapai 10,81% pada tahun
2021 berpotensi meningkatkan timbulan limbah bahan berbahaya dan beracun (B3).
Pada tahun 2022, sektor pelayanan kesehatan menghasilkan 726.817 ton limbah B3,
namun hanya sekitar 7% yang berhasil dikelola. Hal ini menunjukkan betapa
pentingnya penerapan green manufacturing untuk meningkatkan kinerja
operasional dan lingkungan perusahaan. Penelitian ini bertujuan untuk menjelaskan
praktik green manufacturing pada industri farmasi di Jakarta, Bogor, Depok,
Tangerang, dan Bekasi (Jabodetabek), menganalisis pengaruhnya terhadap kinerja
operasional dan lingkungan, serta menyusun alternatif strategi prioritas green
manufacturing untuk meningkatkan kedua aspek kinerja tersebut.

Jenis data terdiri dari data primer dan sekunder. Data primer dikumpulkan
melalui survei terhadap 100 responden dengan posisi manajer, supervisor, senior
staff di perusahaan farmasi. Kuesioner menggunakan skala likert 1-5, serta
wawancara dan pairwise comparison skala 1-9 kepada 5 (lima) pakar untuk
menganalisis tingkat kepentingan antar kriteria dan alternatif strategi green
manufacturing. Analisis menggunakan structural equation modeling—partial least
squares (SEM-PLS) dengan SmartPLS 4.0.9.9 untuk menguji hubungan antar
variabel, serta analytical hierarchy process (AHP) untuk menentukan prioritas
strategi.

Praktik green manufacturing pada industri farmasi di Jabodetabek berada
pada kategori baik, dengan indikator monitoring dan evaluasi lingkungan tertinggi
(rata-rata 4,52) sedangkan green design dan teknologi hemat energi terendah (rata-
rata 2,94-3,42). Kinerja operasional berada pada kategori baik dengan keselamatan
kerja sebagai indikator dominan (rata-rata 4,62), demikian pula kinerja lingkungan
dengan kepatuhan regulasi tertinggi (rata-rata 4,74). Hasil SEM-PLS membuktikan
green manufacturing berpengaruh positif signifikan terhadap kinerja operasional (3
= 0,498; t = 7,739) dan kinerja lingkungan (p = 0,484; t = 6,629), serta kinerja
operasional berpengaruh positif terhadap kinerja lingkungan (B = 0,338; t = 3,647).
Ukuran perusahaan memoderasi secara negatif hubungan green manufacturing
terhadap kinerja operasional (f = -0,200; p = 0,037), namun tidak memoderasi
hubungannya dengan kinerja lingkungan (p = 0,538).

Hasil AHP menunjukkan kriteria kinerja operasional memperoleh bobot
tertinggi (0,571) dibanding kinerja lingkungan (0,429), dengan keselamatan kerja
(0,423) dan penghematan energi (0,597) sebagai sub-kriteria dominan. Strategi
prioritas utama adalah proses produksi minim limbah (bobot 0,365), diikuti
teknologi hemat energi (0,225), bahan baku ramah lingkungan (0,185), eco-design
(0,168), dan pemilihan pemasok berkelanjutan (0,057). Strategi ini diharapkan
meningkatkan kinerja operasional dan lingkungan secara berkelanjutan serta
memperkuat daya saing industri farmasi.

Kata kunci: green manufacturing, industri farmasi, kinerja operasional, kinerja
lingkungan
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SUMMARY

MUHAMMAD SAEFUL MIFTAH. The Impact of Green Manufacturing on
Operational and Environmental Performance in the Pharmaceutical Industry in
Jabodetabek. Supervised by EKO RUDDY CAHYADI and HETI MULYATTL.

The growth of Indonesia's pharmaceutical industry, which reached 10.81% in
2021, has the potential to increase hazardous and toxic waste (B3). In 2022, the
healthcare sector generated 726,817 tons of B3 waste, yet only about 7% was
successfully managed. This shows how important it is for companies to apply green
manufacturing to improve their operational and environmental performance. This
study aims to explain how green manufacturing is practiced in the pharmaceutical
industry in Jakarta, Bogor, Depok, Tangerang, and Bekasi (Jabodetabek), to analyze
its effect on operational and environmental performance, and to develop priority
strategies for green manufacturing that can sustainably improve both types of
performance.

The data consisted of primary and secondary data. Primary data were
collected through a survey of 100 respondents holding positions as managers,
supervisors, and senior staff at pharmaceutical companies. The questionnaire used
a 1-5 Likert scale, complemented by interviews and pairwise comparisons on a 1-9
scale with five experts to analyze the importance of the criteria and green
manufacturing strategy alternatives. The analysis employed structural equation
modeling-partial least squares (SEM-PLS) using SmartPLS 4.0.9.9 to test the
relationships among variables, as well as the analytical hierarchy process (AHP) to
determine strategy priorities.

Green manufacturing practices, operational performance, and environmental
performance in the pharmaceutical industry in Jabodetabek are all in the good
category, with environmental monitoring and evaluation (mean 4.52), occupational
safety (mean 4.62), and regulatory compliance (mean 4.74) as the respective
leading indicators, while green design and energy-efficient technology scored
lowest (mean 2.94-3.42). SEM-PLS results confirm that green manufacturing
positively affects operational performance ( = 0.498; t = 7.739) and environmental
performance (B = 0.484; t = 6.629), and that operational performance positively
affects environmental performance (B = 0.338; t = 3.647). Firm size negatively
moderates the green manufacturing-operational performance relationship (f = -
0.200; p = 0.037), but not its relationship with environmental performance (p =
0.538). The AHP results show that the operational performance criterion received
the highest weight (0.571), compared to environmental performance (0.429), with
occupational safety (0.423) and energy savings (0.597) as the dominant sub-criteria
for each. The top priority strategy is low-waste production processes (weight
0.365), followed by energy-efficient technology (0.225), environmentally friendly
raw materials (0.185), eco-design (0.168), and sustainable supplier selection
(0.057). These strategies are expected to improve operational and environmental
performance sustainably while strengthening the competitiveness of the
pharmaceutical industry.

Keywords: environmental performance, green manufacturing, operational
performance, pharmaceutical industry
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